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Abstract 

Background: Migration flows and the emerging resistance to artemisinin-based combination therapy in the Greater 
Mekong Sub-region (GMS) create programmatic challenges to meeting the AD 2030 malaria elimination target in 
Myanmar. The National Malaria Control Programme (NMCP) targeted migrant workers based mainly on the stability of 
their worksites (categories 1: permanent work-setting; categories 2 and 3: less stable work-settings). This study aims 
to assess the migration patterns, malaria treatment-seeking preferences, and challenges encountered by mobile/
migrant workers at remote sites in a malaria-elimination setting.

Methods: A mixed-methods explanatory sequential study retrospectively analysed the secondary data acquired 
through migrant mapping surveys (2013–2015) in six endemic regions (n = 9603). A multivariate logistic regression 
model was used to ascertain the contributing factors. A qualitative strand (2016–2017) was added by conducting five 
focus-group discussions (n = 50) and five in-depth interviews with migrant workers from less stable worksites in Shw-
egyin Township, Bago Region. The contiguous approach was used to integrate quantitative and qualitative findings.

Results: Among others, migrant workers from Bago Region were significantly more likely to report the duration of 
stay ≥ 12 months (63% vs. 49%) and high seasonal mobility (40% vs. 35%). Particularly in less stable settings, a very 
low proportion of migrant workers (17%) preferred to seek malaria treatment from the public sector and was signifi-
cantly influenced by the worksite stability (adjusted OR = 1.4 and 2.3, respectively for categories 2 and 1); longer dura-
tion of stay (adjusted OR = 3.5); and adjusted OR < 2 for received malaria messages, knowledge of malaria symptoms 
and awareness of means of malaria diagnosis. Qualitative data further elucidated their preference for the informal 
healthcare sector, due to convenience, trust and good relations, and put migrant workers at risk of substandard care. 
Moreover, the availability of cheap anti-malarial in unregistered small groceries encouraged self-medication. Infre-
quent or no contact with rural health centres and voluntary health workers worsened the situation.

Conclusions: Mitigating key drivers that favour poor utilization of public-sector services among highly mobile 
migrant workers in less stable work-settings should be given priority in a malaria-elimination setting. These issues 
are challenging for the NMCP in Myanmar and might be generalized to other countries in the GMS to achieve 
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Background
Migrant workers form significant clusters in the eco-
nomic transition of the Greater Mekong Sub-region 
(GMS), including Myanmar and five other countries: 
Cambodia, the Lao People’s Democratic Republic, Thai-
land, Vietnam, and Yunnan Province of the People’s 
Republic of China. As a result, the migrant populations 
in the GMS are increasing and are forecast to reach 
about five million in 2018 [1]. The National Malaria 
Control Programmes of Cambodia, Lao PDR, Vietnam, 
and Myanmar have tailored approaches for mobile and 
migrant populations (MMPs), due to their higher risk of 
malaria infection. These programmes promote malaria 
elimination strategies that worked towards shrinking par-
asite reservoirs and interrupting transmission taking into 
account of equity issues [2, 3].

Although artemisinin-based combination therapy 
(ACT) plays a vital role in reducing the global malaria 
burden, resistance is emerging in the GMS, including 
Myanmar, and hampering achievement of the malaria-
elimination goal by 2030 [4–7]. MMPs create epide-
miological and operational challenges to meet malaria 
elimination targets in remote areas. Their movements 
contribute to the spread of the drug-resistance prob-
lem from endemic areas to malaria-free regions in the 
GMS [8–10]. Depending upon their nature of work and 
seasonal migration, they have difficulties staying in one 
zone for extended periods. Due to the seasonal nature of 
their work, migrants may move frequently to seek better 
income opportunities to sustain their livelihoods. Studies 
from Vietnam, Cambodia, and Lao PDR have supported 
evidence of migration flows and the emergence of drug-
resistant falciparum malaria [11–14].

The National Malaria Control Programme (NMCP) 
in Myanmar, defined and classified MMPs into three 
categories by workplace stability: categories 1 (perma-
nent and more stable worksites with high social capital, 
where sustainable results can be achieved by malaria 
control); Category 2: semi-permanent work settings with 
moderate social capital, where sustainable community-
based results can be achieved for malaria control; and 
category 3 (small, often temporary work sites, less sta-
ble worksites with low social capital, where sustainable 
results for malaria control might not easily be achieved) 
[15, 16]. Earlier studies in Myanmar had already pointed 
out that migrant workers, particularly those in category 

3, in remote areas, were hard to reach and contributed 
towards factors that delayed diagnosis within 24  h of 
onset of fever, to confirm malaria and receive treatment 
[17, 18]. Despite Myanmar having achieved significant 
gains in malaria control since 2012 through key inter-
ventions for prevention, case management, and sur-
veillance [19], one of the NMCP challenges impeding 
malaria elimination still hinges on migration issues. The 
Myanmar Artemisinin-Resistant Containment (MARC) 
framework (2011–2014) has shifted to Regional Arte-
misinin-Resistance Initiative (RAI) (2014–2017) sup-
ported by the Global Fund. The framework defines MMPs 
as one important portion of the 2030 malaria-elimination 
target, and includes the setting up of malaria screening/
checkpoints as a key intervention [20–23]. Before MARC 
activities, and during implementation, two studies from 
Myanmar discussed the effects of mobility dynamics 
on socio-behavioural parameters related to malaria and 
choices of malaria interventions [15, 17]. One qualitative 
study in Shwegyin Township, Bago Region focused on 
social determinants of malaria transmission, including 
treatment-seeking behaviours among gold miners at the 
pre-elimination stage, in 2013 [24].

To date, no study in Myanmar has addressed access 
to early malaria diagnosis and treatment (EDAT) ser-
vices from the public sector among different categories 
of mobile/migrant workers in remote sites when chang-
ing from the MARC to the RAI strategy during the elimi-
nation stage. Little has been documented regarding the 
gaps between the awareness of interventions launched 
by the NMCP and the uptake of these services by MMPs. 
There is an urgent need to delineate inequities in access 
to EDAT amongst MMPs and their poor contact with 
local health staff from the public sector, which supports 
scaling up a key intervention for malaria elimination. 
Therefore, this study aims to assess the migration pat-
terns, malaria treatment-seeking preferences within the 
public sector and underlying reasons and challenges for 
EDAT by a diverse group of mobile/migrant workers at 
remote sites in a malaria-elimination setting in Myanmar.

Methods
Study design
The study adopted a mixed-methods explanatory sequen-
tial design [25, 26]. A subset of quantitative data (second-
ary data), acquired through migrant mapping surveys 

malaria-elimination goals. Further innovative out-reach programmes designed and implemented specific to the 
nature of mobile/migrant workers is crucial.
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(2013–2015) (n = 9603), was used to ascertain the mag-
nitude of malaria treatment-seeking preferences from the 
public sector and its contributing factors in the malaria 
elimination setting. Subsequently, a qualitative strand 
(2016–2017) was added to enable a more comprehensive 
understanding of the challenges and underlying reasons 
in diverse worksites (quanti → Quali).

Study sites and study population
The study sites during the 2013 and 2014 surveys cov-
ered Bago and Tanintharyi Regions, Mon, Kayin and 
Kayah States. In the 2015 survey, the NMCP included 
three states/regions—Mon State, Ayeyarwady, and Bago 
Regions. The study sites for the quantitative strand were 
selected based on high malaria risk in the malaria elimi-
nation stage and undocumented evidence of population 
movements.

Shwegyin Township, in Bago Region, was selected for 
qualitative strand as the MMPs engaged in diverse eco-
nomic activities were estimated to be highest [27]. In 
the selected study area, the healthcare infrastructure 
encompasses a 100-bed Township Hospital, a 16-bed 
Station Hospital, five rural health centres (RHC) and 18 
sub-centres. It should be noted that the functions of the 
RHCs and sub-centres regarding malaria interventions 
are the same. Of 33 screening/checkpoints for malaria 
among migrant workers functioning in six states/regions 
of Myanmar since 2012 [22], two checkpoints for migrant 
workers in Shwegyin Township were under the jurisdic-
tion of the two RHCs (Than Sate RHC and Done Za Yit 
RHC). In 2015, the RHC staff trained 72 village health 
volunteers and supervised for EDAT, malaria prevention 
and health education activities.

The Vector-borne Disease Control team in Bago 
Region reported confirmed malaria cases among migrant 
workers as 5.3 per 1000 tested (98/18,510) in 2016, which 
was lower than in 2014 and 2015 [23.2 per 1000 tested 
(510/21,978) and 15.9 per 1000 tested (283/17,752)], 
respectively [28].

Sampling strategies, data collection and analysis
For the quantitative strand, the trained interviewers admin-
istered pre-tested and modified structured questionnaires 
to the eligible respondents. Three rounds of migrant map-
ping surveys employed a multi-stage sampling procedure. 
First, the NMCP purposively selected townships with 
significant numbers of migrant workers in six endemic 
regions. A ratio of 1:2 was considered in selecting migrant 
clusters classified as categories 1 and 2, versus category 3 
[15, 16]. Then, a random sample of migrant households 
in specific categories was selected in three rounds of sur-
veys, reaching a total of 9603. For the analyses of quantita-
tive secondary data, the variables of interest were extracted 

from the NMCP database. Cross-tabulations were per-
formed using SPSS version 22.0, to summarize the demo-
graphic characteristics, migration patterns, awareness, and 
treatment-seeking preferences. The Chi square test was 
used for data analysis, and P ≤ 0.05 was considered signifi-
cant. Binary logistic regression analysis ascertained signifi-
cant factors contributing to the deliberate choice of malaria 
treatment-seeking in the public sector.

For the qualitative strand, the research team conducted 
five Focus Group Discussions (FGDs) and five In-Depth 
Interviews (IDIs) in the Burmese language to underscore 
and contrast opinions, perceptions, and value systems 
towards health staff and volunteers, and other unforeseen 
events. A purposive sampling method was used to recruit 
participants from categories 2 and 3, who were stratified 
by nature of worksite: gold panning, rubber plantation, 
or farming sites (Figs.  1, 2). The selection criteria cov-
ered key demographic variables: age, sex, education, and 
nature of worksite. For FGDs and IDIs, both male and 
female migrant workers aged between 18 and 60  years, 
with a previous history of malaria and those who were 
conversant and able to provide rich information on the 
health of migrant groups, were recruited. At least three 
female discussants were included in one FGD of 10 par-
ticipants to conduct the mixed group. Altogether, 55 
migrant workers participated in FGDs and IDIs. Team 
leaders of migrant groups at gold panning sites, managers 
of plantation sites, and a migrant worker with a strong 
history of malaria joined the IDIs. Data were collected 
from October to November 2016. Informal conversations 
and observations were supplemented. One moderator 
and two note-takers were responsible for conducting the 
FGDs. After a thorough explanation of the purpose of the 
study, each participant provided written informed con-
sent. The guideline for the IDI was similar to the FGDs, 
but they were designed for more detailed conversations. 
Pre-tested guidelines covered migration patterns, com-
mon health problems encountered, malaria experiences, 
their malaria treatment-seeking preferences, and infor-
mation channels. Privacy, anonymity, and confidentiality 
issues and concerns were duly observed while conducting 
the FGDs and IDIs. Translation and back-translation of 
transcripts were followed by coding and thematic analysis 
in the Excel spreadsheet. Qualitative data from different 
sources were integrated for meaningful interpretations.

Definition of treatment‑seeking preferences within the 
public sector
In this study, treatment-seeking preferences were classi-
fied by the operation and management of the healthcare 
settings. “Public sector” healthcare services in the study 
sites comprised RHCs, sub-rural health centres, station 
hospitals, Shwegyin Township Hospital and officially 
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trained voluntary health workers, whereas “private sec-
tor” healthcare services in the study sites comprised 
general practitioner clinics, clinics at worksites, non-
government organization (NGO) clinics and malaria vol-
unteers trained by NGOs. Both public and private sector 

services in this study were collectively referred to as the 
“formal sector”. “Informal sectors” referred to unlicensed 
practitioners, drug sellers and itinerant vendors.

Ethical considerations
The Ethics Review Committee, DMR, Myanmar and the 
Institutional Review Board of the Faculty of Tropical 
Medicine, Mahidol University, Thailand approved this 
study. The NMCP, Myanmar granted permission to use 
a secondary data subset from migrant mapping surveys 
(2013–2015).

Results
Adopting the integration principles and practices in 
mixed-methods designs [25, 29], quantitative and 
qualitative findings were reported in two different sec-
tions that involved the use of the contiguous adjoining 
approach.

Fig. 1 Map showing study sites in Shwegyin Township, Bago Region, Myanmar. http://www.themimu.info/sites/themimu.info/files/documents/
Tsp_Map_VL_Shwegyin_Bago_East_MIMU154v04_03May2016_A1.pdf

Gold panning site

Outchinmyaung 
1FGD (n = 10)

1IDI

Kubota
1FGD (n=  10)     

1IDI          

Rubber plantation 
site

Inngani
1FGD (n = 10)

1IDI

Thayetchaung
1FGD (n = 10)

1IDI

Farming site

Phat Taw
1FGD (n = 10)

1IDI

Fig. 2 Sampling strategy for qualitative phase of the research, Shw-
egyin Township. FGD focus group discussion, IDI in-depth interview

http://www.themimu.info/sites/themimu.info/files/documents/Tsp_Map_VL_Shwegyin_-_Bago_East_MIMU154v04_03May2016_A1.pdf
http://www.themimu.info/sites/themimu.info/files/documents/Tsp_Map_VL_Shwegyin_-_Bago_East_MIMU154v04_03May2016_A1.pdf
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Quantitative strand
Demographic characteristics and knowledge about malaria 
amongst migrant workers
Bago Region was more likely to have the occupancy of 
migrant workers category 3 in the less stable worksites 
than other regions (2779/3667, 75.8% vs. 3517/5936, 
59.2%), as shown in Table  1. The respondents from 
migrant households in Bago Region  (Fig.  3) were sig-
nificantly more likely to have no or low education than 
the other regions (1095/3667, 30% vs. 1290/5936, 
22%; P  <  0.001). They were significantly more likely to 
report duration of stay ≥  12  months at the present site 
(2310/3667, 63% vs. 2886/5936, 49%; P < 0.001) and more 
seasonal movements than the other regions (1453/3667, 
39.6% vs. 2062/5936, 34.7%; P < 0.001). Over half of the 
migrant workers from Bago and other regions (com-
bined) were aware of health workers’ visits to their work-
sites (56%; 5403/9603). 

Although migrant households in Bago Region were sig-
nificantly less likely to report having contact with health 
workers for malaria-related reasons than those in other 
regions (1655/3662, 45% vs. 3748/5936, 63%), they were 
more likely to receive any form of malaria-related IEC than 
those in other regions (1230/3662, 34% vs. 1749/5936, 30%; 
P ≤  0.001). Approximately 70% of the respondents from 
Bago and other regions (combined) could not correctly 
cite three common symptoms indicating malaria (fever, 
chills and rigor, headache). Compared with other regions, 
migrant workers from Bago Region were significantly less 
likely to mention either a rapid diagnostic test (RDT) or 
microscopy as methods to confirm malaria (2068/3667, 
56.8% vs. 4788/5936, 80.7%; P < 0.001).

Treatment‑seeking preferences
As shown in Table 2, Bago or “other regions” tended to be 
more likely to seek malaria-related treatment from either 
the public sector or a combination of public and informal 
sectors. Regarding treatment-seeking from only the pub-
lic-health sector among category 3 migrant workers, the 
proportions were different between 17.5% (16.1–18.9) 
in Bago Region vs. 13.1% (12.0–14.3) in other regions. 
Similar situations were observed amongst category 2 
migrant workers, with 22.4% (19.4–25.7) in Bago Region 
vs. 16.7% (14.9–18.2) in other regions, and amongst cat-
egory 1 workers with 33.9% (27.1–41.2) in Bago vs. 26.3% 
(22.1–30.9) in other regions. About similar proportions 
were observed amongst those in all categories who went 
to both public and informal sectors combined.

Factors contributing to preference of treatment‑seeking 
from public‑sector health services
Table 3 presents the results of the binary logistic regres-
sion procedure. Compared with other regions, migrant 

workers from Bago Region were significantly more likely 
to seek malaria treatment from the public sector after 
adjusting for other variables [adjusted OR  =  1.2 (95% 
CI 1.1–1.4)]. Compared with category 3, migrant work-
ers from the other two categories were significantly more 
likely to seek treatment from the public sector: for cat-
egory 1, adjusted OR = 2.3 (95% CI 1.9–2.7); and for cat-
egory 2, adjusted OR = 1.4 (95% CI 1.2–1.6). Differences 
in the educational level of the migrant workers did not 
have a significant impact on their intended choices to 
seek treatment from the public sector. Likewise, whether 
migrant workers moved seasonally or not, had no sig-
nificant influence on their preference towards the public 
sector. Long duration of stay (≥ 12 months) at the work-
site showed a significantly higher likelihood to seek treat-
ment from the public sector compared with those with 
duration < 1 year [adjusted OR = 3.5 (95% CI 3.1–4.1)].

Regarding awareness of malaria, those who had 
received any form of malaria message were significantly 
more likely to seek treatment from the public sector than 
those who did not [adjusted OR = 1.2 (95% CI 1.0–1.3)]. 
However, an awareness of health staff visiting their work-
site for malaria-related reasons did not influence migrant 
workers’ preference to seek treatment for malaria from 
the public sector. In addition, significant differences in 
seeking treatment from the public sector were found 
among migrant workers who could cite malaria symp-
toms [adjusted OR =  1.7 (95% CI 1.4–2.2)], and those 
who knew the means of diagnosis for malaria [adjusted 
OR = 1.4 (95% CI 1.2–1.7)].

Qualitative strand
Tables  4 and 5 summarize the social and demographic 
characteristics of focus group discussants and in-depth 
interviewees in Shwegyin Township. The qualitative find-
ings further revealed challenges to seeking malaria treat-
ment from the public sector, and the underlying reasons.

Migration patterns
Most of the migrant workers moved into Shwegyin Town-
ship from Kachin State in the northernmost part of Myan-
mar: some from Mon State in the southern part and also 
from Magway and Mandalay Regions in the dry and arid 
part of Central Myanmar. During the FGDs, those engaged 
in goldmine work in the area reported the longest duration 
of 9  years. Also, rubber plantation workers reported their 
range of stay in respective sites as 3  months to 10  years. 
Once the rubber tapping season was over, some moved 
around and tended to seek work in nearby villages and then 
returned to their plantation sites. Migrant workers in agri-
cultural fields moved seasonally from village to village within 
Shwegyin Township. Usually, farm workers preferred to stay 
in the same area and switched to other kinds of manual 
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Table 1 Social demographic characteristics, migration process, correct knowledge and awareness of malaria symptoms 
and diagnosis for malaria amongst migrant workers with regard to the endemic regions in Myanmar (2013–2015)

Public sector referred to rural health centres, sub-rural health centres, station hospitals, a township hospital and trained voluntary health workers

Private sector referred to general practitioners, clinics at work sites, clinics of non-government organizations (NGO) and malaria volunteers trained by NGOs

IEC information, education, communication
a Malaria symptoms included combined fever, chills and rigour and headache
b Means to diagnose malaria referred to being aware of either the rapid diagnostic test or light microscopy

Characteristic Total (n = 9603) Bago Region (n = 3667) Other regions (n = 5936) P value

No. % No. % No. %

Social demographic characteristics

 Category of migrant worksites

  Category 1 590 6.1 183 5.0 407 6.9

  Category 2 2717 28.3 705 19.2 2012 33.9

  Category 3 6296 65.6 2779 75.8 3517 59.2 < 0.001

 Number of accompanying family members

  1 778 8.1 189 5.2 589 9.9

  2–3 3497 36.4 1164 31.7 2333 39.3

  4–5 3310 34.5 1417 38.6 1893 31.9

  > 5 2018 21.0 897 24.5 1121 18.9 < 0.001

 Education level of respondent

  Illiterate, read and write 2385 24.8 1095 29.9 1290 21.7

  Primary and middle school 6244 65.0 2245 61.2 3999 67.4

  High school and above 974 10.2 327 8.9 647 10.9 < 0.001

Migration patterns

 Duration of stay (months)

  ≤ 12 4407 45.9 1357 37.1 3050 51.4

  13–23 1651 17.2 955 26.0 696 11.7

  24–35 1038 10.8 519 14.1 519 8.8

  ≥ 36 2309 26.1 836 22.8 1671 28.1 < 0.001

 Seasonal migration

  Yes 3515 36.6 1453 39.6 2062 34.7

  No 6088 63.4 2214 60.4 3874 65.3 < 0.001

 Intention to move out within 1 year

  Yes 2630 27.4 761 20.8 1869 31.5

  No 6973 72.6 2906 79.2 4067 68.5 < 0.001

Awareness of malaria

 Health staff visited for malaria-related reasons

  Yes 5403 56.3 1655 45.1 3748 63.1

  No 4200 43.7 2012 54.9 2188 36.9 < 0.001

 Received any form of IEC on malaria

  Yes 2979 31.0 1230 33.5 1749 29.5

  No 6624 69.0 2437 66.5 4187 70.5 < 0.001

 Malaria symptoms  knowna

  Yes 2809 29.3 1225 33.4 1584 26.7

  No 6794 70.7 2442 66.6 4352 73.3 < 0.001

 Awareness of means to diagnose  malariab

  Yes 6870 71.5 2082 56.8 4788 80.7

  No 2733 28.5 1585 43.2 1148 19.3 < 0.001
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labour, such as charcoal making, bamboo cutting, and fish-
ing. Their nature of worksite, worksite relations, favourable 
living conditions (housing, clean water, and sanitation), and 
the availability of seasonal earning opportunities, provoked 
variations in duration of stay, periodic migration patterns, 
and primarily circular/cyclic movements.

Malaria experiences and treatment‑seeking in remote 
worksites
Some migrants had malaria testing experience due to 
prolonged fever at their former destination, with advice 
from health staff visiting their worksite. The respondents 
unanimously accepted that they were prone to malaria 

due to the nighttime nature of their work, their sleeping 
patterns without nets due to tiredness from work, and 
their work environment close to forests, and inadequate 
daylight. Apparently, familiarity with malaria did not 
prompt them to confirm suspected fever by RDT, and its 
availability at RHCs and malaria volunteers. Once they 
experienced suspected malaria, they preferred to use 
their mobile phones to request unlicensed practitioners 
visit their worksites, and they could afford to pay them 
per visit. Besides, they valued not having to leave their 
worksite and thereby retaining their daily earnings. All of 
the respondents said that even though they had received 
treatment free of charge at the RHC or township hospital, 

Fig. 3 a, b Living conditions of mobile/migrant workers
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they could not afford the costs of transportation to and 
from these facilities. A round-trip journey by motorcycle 
ranged from at least 10–15 US$. Also, the health facilities 
were quite distant from their worksites, and travel time 
varied from 2 to 4  h. Moreover, the open hours at the 
RHCs were unsuitable for them.

“No, we don’t want to contact a health staff from RHC. 
We are busy at worksites”. (FGD, Gold panning site)                                  

“Charges for motorcycle taxis were expensive to 
visit RHC. Besides, opening hours were not suitable 
for us to visit. When our working hours were over, 
it already closed.” (IDI, Migrant group leader, Gold 
panning site)  

Second, the migrants first choice was self-medication 
rather than relying on either the formal public and pri-
vate sectors, or the informal healthcare sector. Together 
with mono-therapeutic drugs for malaria, they could 
purchase the combination of analgesics, antibiotics and 
antihistamines from small groceries, as prescribed by 
drug sellers or itinerant vendors. Migrant workers had 
easy access to cheap anti-malarials without any confirma-
tion of fever.

“At first, we buy drugs from the shops in the gold 
mines. If fever is not relieved we go to RHC or the 

private clinic depending on the severity and budget.” 
(FGD, Gold panning site)

Also, they sometimes preferred traditional medicine 
packages, and relied on the specific brands that had 
helped them during previous fever episodes. When their 
choice of treatment worked, they avoided going to the 
RHC or hospital, whether it was malaria or not. If their 
fever was not relieved and the symptoms became more 
severe, they sought treatment from the RHC. Nearly all 
discussants said they had less frequent or no contact 
with public-sector health staff or volunteers, and also felt 
reluctant to communicate with them. The main reasons 
for reluctance included infrequent visits to worksites and 
lack of confidence in their treatment. However, qualita-
tive interviews did not reveal any issues, such as language 
barriers, negative attitudes of health staff, and ineffec-
tive or negative interactions. Nevertheless, some did not 
even know the staff from the RHCs or the volunteers, 
which may lead to difficulties in formal encounters and 
consultations.

Challenges for early diagnosis and adequate treatment
During FGDs, most of the migrant workers were una-
ble to state the methods by which malaria can be diag-
nosed. Only a few migrants from gold-panning sites were 
aware of RDT, but they had never witnessed it being per-
formed. Nevertheless, some discussants from the rubber 

Table 2 Treatment-seeking preferences of migrants from different sectors in Bago and other regions of Myanmar (2013–
2015) by category of migrant worksites

Ψ P < 0.05
a Multiple answers

Region Category of migrant worksites

Bago Region
(N = 3667)

Category 1
(N = 183)

Category 2
(N = 705)

Category 3
(N = 2779)

Type of treatment‑seekinga,Ψ n % 95% CI n % 95% CI n % 95% CI

Public sector 62 33.9 27.1–41.2 158 22.4 19.4–25.7 485 17.5 16.1–18.9

Private sector 27 14.8 10.0–20.7 60 8.5 6.6–10.8 302 10.9 9.7–12.1

Informal sector 7 3.8 1.6–7.7 40 5.7 4.1–7.7 144 5.2 4.4–6.1

Public + informal sectors 63 34.4 27.6–41.8 186 26.4 23.2–29.8 579 20.8 19.3–22.4

Private + informal sectors 33 18.0 12.8–24.4 95 13.5 11.0–16.2 421 15.2 13.8–16.5

Region Category of migrant worksites

Other regions
(N = 5936)

Category 1
(N = 407)

Category 2
(N = 2012)

Category 3
(N = 3517)

Type of treatment  seekinga,Ψ n % 95% CI n % 95% CI n % 95% CI

Public sector 107 26.3 22.1–30.9 333 16.7 14.9–18.2 461 13.1 12.0–14.3

Private sector 34 8.4 5.9–11.5 143 7.1 6.0–8.3 184 5.2 4.5–6.0

Informal sector 5 1.2 0.0–2.8 37 1.8 1.3–2.5 23 0.7 0.0–0.1

Public + informal sectors 111 27.3 23.0–31.9 361 17.9 16.3–19.7 470 13.4 12.3–14.5

Private + informal sectors 37 9.1 6.5–12.3 174 8.7 7.5–9.9 203 5.8 5.0–6.6
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plantations said they would like to seek malaria diagno-
sis at the RHC or the malaria volunteers free of charge, 
and they did not doubt the usefulness of RDT in malaria 
diagnosis. All FGD participants stated single drugs (mon-
otherapy), such as artesunate, artemether, and meflo-
quine, due to the easy availability at small unregistered, 
low-cost groceries, although banned by the government 
(also confirmed by observations). Only migrant workers 
who consulted health staff, who underwent RDT testing, 
and who received treatment, were aware of the ACT and 

the health staff’s recommendation to complete the full 
course.

“We seek for malaria testing at the nearest RHC. 
However, when malaria volunteers come to the 
sites, they provide RDT, free of charge. RDT is useful 
because it can identify the infection due to malaria 
parasites.” (FGD, Rubber plantations)

“I took the ACT which was a yellow card, four tab-
lets each for morning and evening for three consecu-

Table 3 Factors contributing to  malaria treatment-seeking from  public sector healthcare services by  migrant workers 
in malaria endemic regions of Myanmar (2013–2015)

95% CI 95% confidence interval, OR odds ratio
a Reference category

Characteristics Sought treatment from public sector Crude OR (95% CI) P value Adjusted OR (95% CI) P value

No (n = 7997) Yes (n = 1606)

No. % No. %

General characteristics

 Region

  Other  regionsa 5035 84.8 901 15.2 1.0 1.0

  Bago Region 2962 80.8 705 19.2 1.3 (1.2–1.5) < 0.001 1.2 (1.1–1.4) < 0.001

 Category of work site

  Category  3a 5350 85.0 946 15.0 1.0 1.0

  Category 2 2226 81.9 491 18.1 1.8 (1.5–2.2) < 0.001 1.4 (1.2–1.6) < 0.001

  Category 1 421 71.4 169 28.6 2.3 (1.9–2.7) < 0.001 2.3 (1.9–2.9) < 0.001

 Education level

  Illiterate, read,  writea 2014 84.4 371 15.6 1.0 1.0

  Primary and middle 5203 83.3 1041 16.7 1.4 (1.1–1.6) 1.0 (0.9–1.2) 1.00

  High school and above 780 80.1 194 19.9 1.2 (1.1–1.5) 0.01 1.1 (0.9–1.3) 1.00

Migration patterns

 Seasonal migration

  Noa 5004 82.2 1084 17.8 1.0 1.0

  Yes 2993 85.1 522 14.9 0.8 (0.7–0.9) 0.00 1.1 (0.9–1.3) 0.08

 Duration of stay (year)

  < 1a 4053 92.0 354 8.0 1.0 1.0

  ≥ 1 3944 75.9 1252 24.1 3.6 (3.2–4.1) 0.00 3.5 (3.1–4.0) < 0.001

Awareness of malaria

 Received any form of IEC on malaria

  Noa 5689 85.9 935 14.1 1.0 1.0

  Yes 2308 77.5 671 22.5 1.8 (1.6–2.0) < 0.001 1.2 (1.0–1.3) 0.02

 Health staff visited for malaria related reasons

  Noa 3617 86.1 583 13.9 1.0 1.0

  Yes 4380 81.1 1023 18.9 1.5 (1.3–1.6) < 0.001 1.0 (0.9–1.2) 0.65

 Malaria symptoms known

  Noa 5741 84.5 1053 15.5 1.0 1.0

  Yes 2256 80.3 553 19.7 1.3 (1.2–1.5) < 0.001 1.7 (1.4–2.2) < 0.001

 Aware of diagnosis of malaria

  Noa 2392 87.5 341 12.5 1.0 1.0

  Yes 5605 81.6 1265 18.4 1.6 (1.4–1.8) < 0.001 1.4 (1.2–1.7) < 0.001
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tive days. Health staff from RHC told me that if I did 
not complete the full course, malaria wouldn’t be 
cured”. (IDI, Malaria positive migrant worker, Rub-
ber plantations)

“I’ve tried testing with RDT, and the health staff 
relayed the message as malaria positive, gave drugs 
and after that fever was relieved.” (IDI, Malaria-pos-
itive migrant worker, Gold panning site)

Only a few respondents mentioned that malaria vol-
unteers visited only once per year and they had difficulty 
contacting both health staff and malaria volunteers.

Unravelling information and communication channels 
and proposed solutions
Regarding awareness and the alarming danger of malaria, 
some participants discussed the fact that they had 
learned about the issue through health staff and volun-
teers, and also from Myanmar’s television station. Their 
work sites were too far away from the villages with RHCs 
or sub-RHCs, and they encountered telecommunications 
barriers. Amongst the communication channels, most of 
the migrant workers mentioned that transmitting knowl-
edge from radio programmes was the best way to reach 
them at remote sites. Some of the respondents had an 
idea to train the team leader, or one of their co-workers 
as a malaria volunteer, to learn from the health staff. 
They have stated all precautionary measures that they 
practiced and their awareness related to diagnosis and 
treatment seeking for malaria. The following excerpts 
underscored ways to improve their knowledge gaps and 
demand for information:

“We want to know about how to differentiate fever 
by confirmation of malaria.” (FGD, Gold panning 
site)

“We want to know about the exact dosage and use 
of drugs for malaria so that we can buy from drug 
shops and try correctly.”

(FGD, Rubber plantations)

“We want to know about the testing of malaria by 
training plantation workers as communicators del-
egated by the health staff so that we can confirm 
malaria quickly.” (IDI, Manager of Rubber plantations)

“We want health talks in here during free time. 
These talks can be held by negotiation with our 
manager by staff from rural health centres.” (FGD, 
Rubber plantations)

Discussion
This is the first study reported from Myanmar focusing 
on the reach and uptake of EDAT interventions pro-
vided by fully equipped and well-trained health staff and 
volunteers from the public sector, amongst the MMPs 
residing in the planned malaria-elimination zone. Gold 
mines, rubber plantation sites, forest-related work, and 
agricultural settings, attracted most of the MMPs in 
such malaria-endemic regions, among others [23]. In this 
study, migrant workers who engaged in less stable work 

Table 4 Characteristics of focus group participants in Shw-
egyin Township, Bago Region, 2016 (n = 50)

Characteristic Frequency %

Place of origin

 Ayeyarwaddy region 4 8

 Bago Region 18 36

 Kachin state 7 14

 Kayah state 1 2

 Magway region 2 4

 Mandalay region 4 8

 Mon state 12 24

 Sagaing region 1 2

 Shan state 1 2

Sex

 Male 35 70

 Female 15 30

Age group (years)

 < 30 21 42

 30–39 11 22

 40–49 15 30

 ≥ 50 3 6

Education

 Illiterate, read and write 8 16

 Primary school 29 58

 Middle school and above 13 26

Occupation site

 Gold panning site 20 40

 Rubber plantation site 20 40

 Farming site 10 20

Table 5 Characteristics of in-depth interviewees in Shweg-
yin Township, Bago Region, 2016 (n = 5)

Serial 
no.

Participant 
initial

Gender Age (in 
years)

Education Occupation

1. T Male 35 Primary Gold miner

2. A Male 23 Primary Gold miner

3. Th Female 37 Primary Rubber tap-
per

4. K Male 59 Graduate Manager

5. M Male 37 Primary Farmer
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sites formed a significant proportion in malaria risk areas 
and were more likely to come across into the Bago Region 
than others. Since the Bago Region is a transit area, it acts 
as a hub for migrant workers from other states/regions of 
Myanmar, where many migrants come to seek new job 
opportunities. Besides, it is also easily accessible to other 
regions [27]. The predominance of category 3 worksites 
in the Bago Region, which was highly unstable, necessi-
tated the introduction of more effective approaches than 
at present to improve the coverage of EDAT and to deter 
local transmission during the pre-elimination stage.

Migrant workers from the Bago Region were less 
likely to prefer health services from the public sector for 
malaria treatment than those from other regions. While 
living in one area for an extended period, there is a poten-
tial to increase the frequency of contact with health staff, 
which could further influence treatment-seeking from 
non-public sector health services. The most unregulated 
private informal health sector was also reported as popu-
lar among migrant workers in other resource-constrained 
settings [30]. This mental distance or emotional barrier 
to the health staff and volunteers from the public sector 
was also noted in a study from Cambodia [31]. How-
ever, due to seasonal variations in migration patterns in 
malaria-endemic areas, these movements might reduce 
the opportunities of contacting RHCs or voluntary health 
workers, which was also noted by other studies in the 
GMS [13, 30, 32]. The low proportion of migrant work-
ers seeking treatment from the public sector (< 35%) in 
all endemic regions and Bago Region, in particular, called 
for a detailed exploration of the key drivers. The main 
reasons uncovered were the remoteness of their work-
sites, unaffordable transport charges, unsuitable open 
hours of the screening clinics, and social distance. Lack 
of ready cash was a barrier, apart from travel constraints, 
was also stated in a recent study in rural Cambodia [33]. 
In addition, there was a higher chance of self-medication 
for suspected malaria among MMPs rather than opt-
ing for formal or informal health care, as revealed dur-
ing qualitative data collection. The usual reason included 
the availability and popularity of monotherapeutic drugs 
in unregistered small grocery shops. Other studies from 
the GMS revealed similar evidence [12–14]. A study in 
Africa also reported that self-medication practices in the 
remote worksites of MMPs inclined to an irrational use 
of substandard and counterfeit anti-malarials [34].

More importantly, this study elucidated the relevant 
policy and programme implications for the success-
ful implementation of malaria-elimination strategies 
in Myanmar. First, characterization of mobile/migrant 
workers who sought malaria treatment from the pub-
lic sector covered those from the permanent and more 
stable work settings (categories 1 and 2). Apparently, 

the accessibility of unlicensed practitioners, and trust 
and good relations with them, increased the likelihood 
of MMPs’ seeking health care from the informal sector. 
Apart from these issues, their preference for unlicensed 
practitioners was driven mostly by their value system 
for convenience regarding no travel restraints and indi-
vidual cost-savings through the lack of absenteeism from 
worksites. In this connection, seeking malaria care from 
the informal sector may decrease exposure to substantial 
care and ACT according to NMCP guidelines [17]. This 
phenomenon may accelerate the threat of ACT resist-
ance and its spread, especially among goldmine workers 
in Shwegyin Township [35].

Second, the interaction between duration of 
stay  >  1  year and seasonal mobility patterns among 
migrant workers from unstable work settings may 
decrease their opportunities to contact the formal health 
sector. According to estimates in 2012, before MARC 
interventions, 826 migrant clusters were mapped as 
malaria hotspots in Shwegyin Township, in a popu-
lated of around 15,899 migrants [27]. Qualitative data 
also suggested some of the mobile/migrant workers as 
multi-task holders and their circular and multidirec-
tional movements, reduced their opportunities to con-
tact health staff and malaria volunteers. Short transitory 
stays among seasonal migrant workers in Bago Region 
were noted as one of the challenges of the treated-
net distribution programme for MMPs [16]. Similarly, 
underexposure and low access to malaria interventions 
was noted among seasonal workers in Pailin Province, 
Cambodia [5]. The qualitative analysis in this study sug-
gested that the MMPs in this study had quick movement 
patterns coupled with shorter duration of stay at the par-
ticular site; this may risk making them potential trans-
mitters of drug resistance problems from one area to 
another as reported in other GMS countries [6, 14, 36]. 
Providing incentives and scheduling malaria volunteers 
to reach the target groups of migrant workers with high 
mobility is imperative to improve access to public sector 
health care. The emphasis of this issue among migrant 
clusters is critical in achieving the malaria elimination 
target by 2030 in relation to the problem of drug resist-
ance [37].

Third, a low proportion of awareness of malaria symp-
toms and means of diagnosis of malaria significantly 
contributed towards the low use of public sector health 
services by MMPs especially the screening check-points. 
However, as revealed during IDIs, a certain proportion 
was willing to consult health staff for correct diagnosis 
and the complete course of ACT treatment. The cur-
rent approach impinged the weak effect of IEC among 
migrant workers in less stable clusters, which was also 
noted in a study in Myanmar [15].
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Migrant workers required testing with RDT within 
24  h of the onset of fever, to rule out malaria or to 
receive adequate treatment in line with NMCP guide-
lines in response to malaria diagnosis. Usually, RDTs 
are used quite often to ascertain the requirement for 
treatment of suspected malaria at point-of-care [36, 
38, 39]. Therefore, awareness-raising activities that 
are adaptable, financially feasible and acceptable to 
migrant worksite, require attention to promote their 
best practices and to increase investment for the imple-
mentation of mobile screening programmes by health 
staff and volunteers in partnership with the formal 
private sector. Nevertheless, shortcomings were found 
in the reach of malaria messages and impact, which 
agreed with A recent study from Cambodia targeting 
migrant workers [33]. It is apparent that good knowl-
edge of mobility dynamics as well as a well-established 
malaria-information system, is needed to capture real-
time data [2, 30, 40].

The major strength of the quantitative part of this study 
is the large set of data among MMPs in a national sur-
vey in six endemic regions of Myanmar, which provided 
sufficient information for the generalizability of impor-
tant contributory factors on treatment-seeking prefer-
ences from the public sector. The sequential qualitative 
part highlighted the considerable misunderstanding and 
constraints in acquiring EDAT amongst mobile/migrant 
workers in remote sites. It also revealed potential factors 
that might hamper malaria elimination. However, the 
limitation of this study was related to the specific types of 
worksites being sampled; and thus there might be certain 
factors amongst MMPS in other settings that may not be 
observed in this study. Moreover, observations and dis-
cussions were made only among migrants but not health 
staff and village malaria volunteers at the screening check-
points; this resulted in a lack reflections by healthcare 
providers regarding the impact of migration on malaria 
treatment-seeking behaviour.

Conclusions
There are fluctuations in the at-risk populations within 
static communities in remote areas, which are of signifi-
cant concern and problematic for malaria elimination. 
This study suggested the key drivers that increased the 
risk of poor utilization of public-sector services for treat-
ing malaria included the nature of the work setting, and 
prolonged duration of stay linked to high seasonal mobility 
and low awareness. These are serious challenges confront-
ing the NMCP in Myanmar, as the country moves towards 
malaria elimination. The timely introduction of corrective 
actions fit into the local setting, giving priority to strength-
ening malaria volunteers, is crucial to improving the cur-
rent situation. Periodic assessment of gaps is essential in 

access to formal health services and quality care for fever 
that is suspected to be malaria, among mobile migrant 
workers with a high degree of locational instability. Fur-
ther design and implementation of innovative outreach 
programmes, together with awareness-raising activities 
specifically tailored to mobile/migrant workers, and the 
evaluation of their impact comparing local communities/
static communities at remote sites, is crucial.

Authors’ contributions
AYNW, TMM, KTW, TO and JK conceived the idea and contributed to the 
study design; AYNW, TMM and AT did the literature review; AYNW carried out 
the data collection; AYNW, TMM, KTW, TO and MK did the thematic analysis. 
AYNW drafted the manuscript with inputs from all authors. KTW, JK, MK, NS, 
RT edited, critically reviewed and revised the paper. All authors read and 
approved the final manuscript.

Author details
1 Department of Tropical Hygiene, Faculty of Tropical Medicine, Mahidol 
University, Bangkok, Thailand. 2 Epidemiology Research Division, Department 
of Medical Research, No. 5 Ziwaka Road, Yangon, Myanmar. 3 Medical Statistics 
Division, Department of Medical Research, No. 5 Ziwaka Road, Yangon, Myan-
mar. 4 Department of Medical Research, No. 5 Ziwaka Road, Yangon, Myanmar. 
5 National Malaria Control Programme, Department of Public Health, Nay-
PyiTaw, Myanmar. 6 Bureau of Vector Borne Diseases, Department of Disease 
Control, Ministry of Public Health, Bangkok, Thailand. 7 Department of Health 
Education and Behavior Sciences, Faculty of Public Health, Mahidol University, 
Bangkok, Thailand. 

Acknowledgements
Authors expressed special thanks to all participants at different work sites, 
Shwegyin Township for sharing their time and commitment for joining FGDs 
and IDIs, responsible Basic Health Service (BHS) and Vector-borne Disease 
Center (VBDC) staff from Bago Regional Public Health Department especially 
Dr. Wint Phyo Than, for her kind support and advice in smooth conduct of the 
research project, Malaria Unit, NMCP and WHO Country Office, Myanmar for 
provision of secondary data. Thanks are especially due to Dr. Kyaw Zin Thant, 
Director General, Department of Medical Research, Yangon, Myanmar for his 
encouragement and permission to conduct this study.

Competing interests
The authors declare that they have no competing interests.

Availability of data and materials
FGD and IDI guidelines are available as Additional file 1.

Ethics approval
Ethics Review Committee, Department of Medical Research, Myanmar, (ERC/
DMR/2017/002) and Institutional Review Board, Mahidol University, Thailand 
(MUTM-2017-027-01).

Funding
DMR Grant; Mahidol-Norway Grant.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Received: 13 July 2017   Accepted: 8 November 2017

Additional file

Additional file 1. FGD and IDI guidelines.

https://doi.org/10.1186/s12936-017-2113-4


Page 13 of 13Win et al. Malar J  (2017) 16:462 

References
 1. Jitthai N. Migration and malaria. Southeast Asian J Trop Med Public 

Health. 2013;44(Suppl 1):166–200.
 2. Wen S, Harvard KE, Gueye CS, Canavati SE, Chancellor A, Ahmed BN, 

et al. Targeting populations at higher risk for malaria: a survey of national 
malaria elimination programmes in the Asia Pac. Malar J. 2016;15:271.

 3. McMichael C, Healy J. Health equity and migrants in the Greater Mekong 
Subregion. Glob Health Action. 2017;10:1271594.

 4. WHO. Strategy for malaria elimination in the Greater Mekong Subregion: 
2015–2030. Manila: World Health Organization Regional Office for the 
Western Pacific; 2015.

 5. Canavati SE, Quintero CE, Lawford HL, Yok S, Lek D, Richards JS, et al. High 
mobility, low access thwarts interventions among seasonal workers in 
the Greater Mekong Sub-region: lessons from the malaria containment 
project. Malar J. 2016;15:434.

 6. WHO/Approaches for mobile and migrant populations in the context 
of malaria multi-drug resistance and malaria elimination in the Greater 
Mekong Subregion. World Health Organization Regional Office for South-
East Asia. New Delhi: SEARO Publications; 2016.

 7. WHO. Emergency response to artemisinin resistance in the Greater 
Mekong subregion: regional framework for action 2013–2015. World 
Health Organization; 2013.

 8. Carrara VI, Lwin KM, Phyo AP, Ashley E, Wiladphaingern J, Sriprawat K, et al. 
Malaria burden and artemisinin resistance in the mobile and migrant 
population on the Thai–Myanmar border, 1999–2011: an observational 
study. PLoS Med. 2013;10:e1001398.

 9. Tun KM, Imwong M, Lwin KM, Win AA, Hlaing TM, Hlaing T, et al. 
Spread of artemisinin-resistant Plasmodium falciparum in Myanmar: a 
cross-sectional survey of the K13 molecular marker. Lancet Infect Dis. 
2015;15:415–21.

 10. Nyunt MH, Hlaing T, Oo HW, Tin-Oo LL, Phway HP, Wang B, et al. Molecular 
assessment of artemisinin resistance markers, polymorphisms in the k13 
propeller, and a multidrug-resistance gene in the eastern and western 
border areas of Myanmar. Clin Infect Dis. 2015;60:1208–15.

 11. WHO. Status report: artemisinin and artemisinin-based combination 
therapy resistance. Geneva: World Health Organization; April 2016.

 12. IOM. Migration, mobility and malaria: a study on migrant vulnerability to 
malaria and epidemiology of artemisinin-resistant malaria in Binh Phuoc 
Province, Vietnam; 2016.

 13. Guyant P, Canavati SE, Chea N, Ly P, Whittaker MA, Roca-Feltrer A, et al. 
Malaria and the mobile and migrant population in Cambodia: a popula-
tion movement framework to inform strategies for malaria control and 
elimination. Malar J. 2015;14:252.

 14. Kounnavong S, Gopinath D, Hongvanthong B, Khamkong C, Sichan-
thongthip O. Malaria elimination in Lao PDR: the challenges associated 
with population mobility. Infect Dis Poverty. 2017;6:81.

 15. Hlaing T, Wai KT, Oo T, Sint N, Min T, Myar S, et al. Mobility dynamics of 
migrant workers and their socio-behavioral parameters related to malaria 
in tier II, artemisinin resistance containment zone, Myanmar. BMC Public 
Health. 2015;15:886.

 16. Phyo Than W, Oo T, Wai KT, Thi A, Owiti P, Kumar B, et al. Knowledge, 
access and utilization of bed-nets among stable and seasonal migrants 
in an artemisinin resistance containment area of Myanmar. Infect Dis 
Poverty. 2017;6:138.

 17. Wai KT, Kyaw MP, Oo T, Zaw P, Nyunt MH, Thida M, et al. Spatial distribu-
tion, work patterns, and perception towards malaria interventions among 
temporary mobile/migrant workers in artemisinin resistance contain-
ment zone. BMC Public Health. 2014;14:463.

 18. Nyunt MH, Aye KM, Kyaw KT, Han SS, Aye TT, Wai KT, et al. Challenges 
encountered by local health volunteers in early diagnosis and prompt 
treatment of malaria in Myanmar artemisinin resistance containment 
zones. Malar J. 2016;15:308.

 19. Department of Public Health NPT. National strategic plan for intensifying 
malaria control and accelerating progress towards malaria elimination 
(2017–2021). Naypyidaw: MoHS, The Republic of the Union of Myanmar; 
2016.

 20. WHO. Improving access to malaria control services for migrant and 
mobile populations in the context of the emergency response to arte-
misinin resistance in the Greater Mekong Subregion; 2014.

 21. Nwe TW, Oo T, Wai KT, Zhou S, van Griensven J, Chinnakali P, et al. Malaria 
profiles and challenges in artemisinin resistance containment in Myan-
mar. Infect Dis Poverty. 2017;6:76.

 22. NMCP. National Plan for Malaria Elimination in Myanmar (2016–2030). 
Naypyidaw: MoHS, The Republic of the Union of Myanmar; 2015.

 23. Department of Public Health NPT. MoHS: Monitoring and Evaluation Plan 
(2016–2020); 2015.

 24. Win ZZ, Kai I. Social determinants of malaria among gold miners in 
Shwekyin Township, Myanmar. Int J Trop Dis Health. 2014;4:782–92.

 25. Fetters MD, Curry LA, Creswell JW. Achieving integration in mixed meth-
ods designs-principles and practices. Health Serv Res. 2013;48:2134–56.

 26. Curry LA, Krumholz HM, O’Cathain A, Plano Clark VL, Cherlin E, Bradley EH. 
Mixed methods in biomedical and health services research. Circ Cardio-
vasc Qual Outcomes. 2013;6:119–23.

 27. Jitthai N. Malaria on the move: Mapping of Population Migration and 
Malaria in the South-East Asia Region of Myanmar. International Organi-
zation for Migration; 2013. http://www.themimu.info/sites/themimu.info/
files/documents/Report_Migrant_Malaria_Mapping_SE_2012.pdf.

 28. Department of Health. Health profile of Shwegyin Township. Bago: Bago 
Regional Health Department. MoHS; 2016.

 29. Hurley EA, Harvey SA, Rao N, Diarra NH, Klein MC, Diop SI, et al. 
Underreporting and missed opportunities for uptake of intermittent 
preventative treatment of malaria in pregnancy (IPTp) in Mali. PLoS ONE. 
2016;11:e0160008.

 30. Pindolia DK, Garcia AJ, Wesolowski A, Smith DL, Buckee CO, Noor AM. 
Human movement data for malaria control and elimination strategic 
planning. Malar J. 2012;11:205.

 31. Yeung S, Van Damme W, Socheat D, White NJ, Mills A. Access to arte-
misinin combination therapy for malaria in remote areas of Cambodia. 
Malar J. 2008;7:96.

 32. WHO. Summary results of WHO product testing of malaria RDTs: rounds 
1–6 (2008–2015). Geneva: World Health Organization; 2015.

 33. Verschuere J, Decroo T, Lim D, Kindermans J-M, Nguon C, Huy R, et al. 
Local constraints to access appropriate malaria treatment in the context 
of parasite resistance in Cambodia: a qualitative study. Malar J. 2017;16:81.

 34. Chipwaza B, Mugasa JP, Mayumana I, Amuri M, Makungu C, Gwakisa 
PS. Self-medication with anti-malarials is a common practice in rural 
communities of Kilosa district in Tanzania despite the reported decline of 
malaria. Malar J. 2014;13:252.

 35. Nyunt MH, Wang B, Aye KM, Aye KH, Han J-H, Lee S-K, et al. Molecular 
surveillance of artemisinin resistance falciparum malaria among migrant 
goldmine workers in Myanmar. Malar J. 2017;16:97.

 36. Liverani M, Nguon C, Sok R, Kim D, Nou P, Nguon S, et al. Improving 
access to health care amongst vulnerable populations: a qualitative study 
of village malaria workers in Kampot, Cambodia. BMC Health Serv Res. 
2017;17:335.

 37. WHO. Strategy for malaria elimination in the Greater Mekong Subregion 
(2015–2030). Geneva: World Health Organization; 2015.

 38. WHO. Universal access to malaria diagnostic testing: an operation 
manual. Geneva: World Health Organization; 2013.

 39. WHO. Technical specifications series for submission to WHO prequali-
fication—diagnostic assessment. Geneva: World Health Organization; 
Licence: CC BY-NC-SA 3.0 IGO.

 40. WHO. Mobile and migrant populations and malaria information systems. 
Geneva: World Health Organization; 2015.

http://www.themimu.info/sites/themimu.info/files/documents/Report_Migrant_Malaria_Mapping_SE_2012.pdf
http://www.themimu.info/sites/themimu.info/files/documents/Report_Migrant_Malaria_Mapping_SE_2012.pdf

	Understanding malaria treatment-seeking preferences within the public sector amongst mobilemigrant workers in a malaria elimination scenario: a mixed-methods study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study design
	Study sites and study population
	Sampling strategies, data collection and analysis
	Definition of treatment-seeking preferences within the public sector
	Ethical considerations

	Results
	Quantitative strand
	Demographic characteristics and knowledge about malaria amongst migrant workers
	Treatment-seeking preferences
	Factors contributing to preference of treatment-seeking from public-sector health services

	Qualitative strand
	Migration patterns
	Malaria experiences and treatment-seeking in remote worksites
	Challenges for early diagnosis and adequate treatment
	Unravelling information and communication channels and proposed solutions


	Discussion
	Conclusions
	Authors’ contributions
	References




