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Abstract

Background Typically mobile and vulnerable, migrants face significant barriers to access to routine malaria pre-
vention, diagnostics and treatment, which leads to unchecked malaria transmission, particularly in border regions
with a high population displacement. This study aimed to investigate the demographic and socioeconomic obstacles
to access to malaria services among Myanmar migrants residing in the Thailand—Myanmar border areas.

Methods A cross-sectional study was conducted in early 2024 across three districts near the Thailand—Myanmar bor-
der. Quantitative data were collected from Myanmar migrants using standardized questionnaires through structured
surveys. Data analysis included descriptive statistics and simple and multiple logistic regression models.

Results Out of 300 participants, approximately a quarter (27.3%) reported adequate access to comprehensive
malaria services, including prevention, diagnostics, treatment and malaria-related health information. In multiple
logistic regression models, factors associated with inadequate access included Myanmar migrants aged over 60 years
(@aOR: 7.63,95% Cl 1.74-20.58), accompanied by one to three family members (@OR: 3.33, 95% CI 1.06-8.45), earning
monthly incomes below 3000 THB (@OR: 5.13, 95% Cl 1.38-19.09) and 3000 to 6000 THB (aOR: 3.64, 95% Cl 1.06-12.51),
belonging to the Karen ethnicity (aOR: 2.13, 95% Cl 1.02-3.84), with poor perception toward malaria (aOR: 2.03, 95% Cl
1.03-4.01) and with poor preventive and health-seeking practices (aOR: 5.83, 95% Cl 2.71-9.55).

Conclusions A significant proportion of Myanmar migrants encounter demographic and socioeconomic bar-

riers to access to routine malaria services in Thailand. Tailored interventions are required to expand such access,
including the recruitment of worksite health volunteers, strengthening the role of ethnic health organizations

across the border and collaboration with private sector stakeholders (e.g. farm/company owners) to distribute preven-
tive tools and ensure timely referral of suspected malaria cases to health facilities.
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Background

Countries in the Greater Mekong Subregion (GMS)
reported approximately 200,000 malaria cases in 2022
[1]. Among the six countries, Thailand holds a signifi-
cant potential to achieve the countrywide elimination
of malaria by 2030 following the successful elimination
of malaria by China in June 2021 [2]. This progress is
attributed to efforts that target the expansion of access
to diagnostic and treatment services for malaria through
community-based clinics and the deployment of village
volunteers [3, 4]. Additionally, surveillance activities
specific to the elimination of malaria, such as the 1-3-7
strategy of China initiated since 2016, have contributed
to the continuous decline in malaria cases from 2012 to
2021 [1, 5]. In Thailand, however, the number of reported
cases increased to nearly 17,000 in 2023 compared with
9989 in the previous year with approximately 42.0% clas-
sified as imported cases [1, 6]. Malaria remains endemic
with ongoing transmission, particularly in provinces that
border Myanmar [6—8]. For instance, Tak province near
the Thailand—Myanmar border accounted for more than
half of the reported malaria cases in the country, which
experienced sporadic outbreaks [6, 9]. This increase can
be attributed to factors such as the deterioration of the
health system and the economic crises as a result of the
political unrest in Myanmar that began in early 2021.
Consequently, a significant population migration to
neighbouring countries, notably Thailand, has occurred
in search of safety and opportunities for livelihood. Given
the persistent transmission in the border areas and the
presence of competent vectors of malaria, including
Anopheles minimus, Anopheles maculatus, Anopheles
annularis, Anopheles barbirostris and Anopheles dirus
[10-12], the influx of migrants could lead to the emer-
gence of new cases of malaria. This potential scenario
underscores the urgent need for intensified control meas-
ures for malaria tailored to the Myanmar migrants in
these regions.

Access to malaria services, including prevention,
diagnosis and treatment, is crucial for individuals resid-
ing in malaria-risk areas [13, 14]. However, providing
access to malaria services for migrants is challenging
due to their highly mobile nature and residence in geo-
graphically remote and hard-to-reach locations. Social
and cultural barriers, such as isolation, discrimination
and lack of integration into local communities, fur-
ther compound the issue [2, 15]. Studies consistently
demonstrate the poor utilization of long-lasting insec-
ticide-treated nets (LLINs) among migrants [16-18].
Additionally, specific measures, such as insecticidal
hammock nets and personal protective measures, such
as using mosquito repellents and wearing long-sleeved
clothes, may be required at workplaces. However, their
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utilization remains low due to factors such as lack
of ownership and personal preferences [19, 20]. Fur-
thermore, the ideal time for seeking care for malaria
is within 24 h of the onset of fever. However, migrant
populations exhibit poor malaria care-seeking behav-
iour, which increases the risk of severe symptoms and
onward transmission within the range of host and
mosquito travel [21]. To effectively interrupt localized
transmission in Thailand, prioritising prevention, early
diagnosis and standardized treatment is crucial. While
Thailand provides regular active case detection in areas
at low risk of malaria tailored for seasonal migrants, the
effectiveness of this intervention remains minimal com-
pared with passive case detection approaches despite
being costly and low in prevalence [2, 22].

The International Organization for Migration esti-
mates that Thailand hosts 4—5 million migrants with
approximately 75% originating from Myanmar. Nearly
half of these Myanmar migrants are believed to have
undocumented status [23]. Frequently lacking official
documentation to reside or work in Thailand, these
migrants encounter numerous challenges, particularly
access to healthcare services [24]. Financial constraints
and perceived costs associated with healthcare ser-
vices further compound the challenges they face [25].
Despite Thailand’s provision of free malaria diagnostic
and treatment services regardless of immigration status
(documented or undocumented), several barriers hin-
der access to these services, including language barri-
ers and fears of legal repercussions [26]. Additionally,
documented and undocumented migrants have the
option to purchase health insurance in Thailand. How-
ever, the existing health and social protection regula-
tions fail to ensure comprehensive access to services
for migrants [13]. One report indicates that purchasing
power toward health insurance schemes, including cov-
erage for children, is notably low [27]. Moreover, leg-
islation that addresses barriers to healthcare access for
migrants, particularly regarding socioeconomic factors,
remains inadequate [13]. In light of these challenges,
this study aims to document the demographic and soci-
oeconomic obstacles to access to malaria services for
Myanmar migrants residing in the Thailand—Myanmar
border areas.

Methods

Study design

This study employed a cross-sectional exploratory design
among Myanmar migrants residing in Thailand regard-
less of immigration status. Data were collected using a
quantitative approach at the community level from Feb-
ruary to March 2024.
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Study settings

Tak province, which is situated near the Thailand—Myan-
mar border in northern Thailand, was selected as the
study location due to its high malaria incidence and sig-
nificant migrant population. From September 2022 to
October 2023, Tak province reported more than 10,000
cases of malaria, which accounted for more than 60% of
the total annual cases of malaria nationwide [1, 6]. Out
of nine districts, the study selected three districts with
the highest number of reported cases of malaria in 2023
as study sites. They are located adjacent to the Thailand—
Myanmar border in which the Moei River serves as the
natural boundary between the two countries (Fig. 1).
The estimated population in these districts ranged from
34,000 to 95,000 with migrants from Myanmar constitut-
ing approximately 15.0% of the population. In 2023, each
district reported approximately 1600 to 3000 cases of
malaria [6].

Under the guidance of the Ministry of Public Health,
the Department of Communicable Disease Control and
the provincial public health office, a district vector-borne
disease control centre along with healthcare staft from
community-based malaria clinics and trained village
malaria volunteers (VMVs) oversee the control activi-
ties for malaria in each district. On average, one VMV
is assigned to malaria-related duties within 10-20 sur-
rounding households. These duties include health edu-
cation, referral of suspected cases of malaria to nearby
malaria clinics and LLIN distribution. Malaria clin-
ics provide free malaria diagnostics primarily through
microscopy and treatment using first-line antimalarial
medicines. LLIN distribution occurs biennially followed
by annual continuous or targeted distribution that aims
to reach underserved populations.

Sample size and sampling

The sample size for this study was determined using the
finite population proportion formula [28] with a refer-
ence value of 26.4%, which was derived from a previous
study in Pailin, Cambodia [29], in which participants
lacked knowledge of sources of LLINs. Accordingly, the
required sample size for the current study was calculated
as approximately 300 Myanmar migrants.

To achieve the required sample size, the study selected
four to five villages from each district with the highest
numbers of reported cases of malaria and a significant
migrant population. With the assistance of the local
health staff and VMVs from each district, the research-
ers conducted a thorough population census, including
all migrants in each study area. Subsequently, it used sys-
tematic random sampling to reach the required sample
size. If a randomized individual was absent at the time
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of the data collection, another individual was selected in
their place.

Male or female individuals of Myanmar nationality
aged more than 18 years and currently residing in Thai-
land were eligible for inclusion regardless of the duration
of stay or immigration status (documented or undocu-
mented). At the time of the survey, participants who
did not agree to participate and those under the influ-
ence of drugs or alcohol, which could impair their abil-
ity to answer the questionnaire, were excluded based on
observation.

Data collection

Data were collected using a standardized quantitative
questionnaire. The questionnaire was initially outlined
in English then translated into Thai using the back-
translation method conducted by two graduate research
assistants. The researchers subsequently reviewed and
finalized the translated version. Partially drawing from
the malaria indicator survey of the World Health Organi-
zation (WHO) [30] and other relevant publications [13,
26, 31], the questionnaire comprised five parts, each with
predefined choices from which the participants could
select.

The first part aimed to explore socioeconomic char-
acteristics, which covers aspects such as age, gender,
number of visits to Thailand, duration of stay, occupa-
tion, level of education, number of accompanying family
members, estimated monthly income in THB, ethnicity,
language ability, lifetime malaria experience and travel
time to reach the nearest health facility. The second part
assessed their knowledge about malaria, which encom-
passes transmission, symptoms, diagnosis, treatment
and prevention. The participants responded with ‘yes’
or ‘no; and correct responses were given 1 point. Scores
ranged from 0 to 27. The third part examined percep-
tions of malaria through 10 statements that addressed
perspectives on causation, transmission, treatment and
associated risks. Items were rated using a three-point
Likert scale (Agree, Neutral and Disagree) [32] with total
scores ranging from 10 to 30. The fourth section focused
on preventive practices and health-seeking behaviours
related to malaria and consisted of 30 statements related
to fever-related illnesses, malaria history, health-seeking
time and the use of LLINs and mosquito repellents. A
correct response was given 1 point with total scores rang-
ing from 0 to 30.

Lastly, the section on access to malaria services com-
prised three major questions on access to LLINs for pre-
vention, diagnostic and treatment services for malaria
and malaria-related health information. Access to
LLINs was assessed by determining whether or not each
migrant possessed any type of LLIN during their current
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Fig. 1 Locations of three study sites near the Thailand—Myanmar border

stay in Thailand. Access to malaria diagnostics and treat-
ment was defined by the knowledge of migrants of where
they can obtain these services in Thailand. Access to
malaria-related information referred to whether or not
migrants received any information about malaria during

their stay in Thailand from any source. The predefined
answers under each question included positive and nega-
tive responses, and correct responses were given one
point. If the migrants responded ‘no’ to any category,
then they were considered to be without access to a
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particular category. For access to malaria diagnostics and
treatment, however, responses were further validated
through additional questions specific to each category
even if the migrants indicated that they knew where to
obtain these services. For example, migrants who initially
reported knowledge on where to access treatment but
later indicated they could only obtain treatment at inap-
propriate facilities, such as pharmacies, were categorized
as without access. Adequate access was defined as full
access to three malaria services (i.e. prevention, diagnosis
and treatment and malaria related information), as rec-
ommended by the WHO [14]. The participants without
access to at least one of these services were classified as
having inadequate access.

About four to five VMVs, who have the ability to speak
and understand multiple languages, including Thai,
Karen and Burmese, were recruited as data collectors
from each district. Prior to the survey, the research team
organized a training session to familiarize the data collec-
tors with the procedures of the study, consent processes,
ethical considerations, quality assurance and practical
aspects. Quantitative data were collected through struc-
tured surveys conducted by the trained data collectors
in the Karen or Thai language according to the linguistic
ability of the participant. Each data collector adminis-
tered the researcher-led questionnaire at the village level
and was occasionally supervised by the research team to
ensure a smooth and accurate data collection process.
Each survey session lasted 15 to 30 min.

Data entry and analysis
The researchers coded and entered the data collected
from the questionnaires into Microsoft Excel (Excel for
Mac, version 16.84). The final raw dataset was then trans-
ferred to R (R Studio for Mac, version 2024.040 +735) for
further analysis. Sociodemographic characteristics and
the itemized values for knowledge, perception, practices
and access were descriptively presented using numbers
and percentages. The total scores for each section were
combined and illustrated using a box plot, including
mean, median, minimum and maximum values. For the
scores for knowledge, perception and practice, the par-
ticipants were regrouped into good or poor categories
based on whether their scores were below (<mean) or
above (>mean) the mean. These categories were plotted
on a bar chart along with 95% confidence intervals (ClIs).
Similarly, the total scores for each category under access
to malaria services were presented using a bar chart.
Total access was regrouped as adequate or inadequate
and served as the dependent variable. Meanwhile, the
independent variables included in the models were
categorized as follows: age groups (18-35, 36—60 and
more than 60 years), gender (male or female), number
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of visits to Thailand (first time, 2—5 times or more than
5 times), duration of total stays in Thailand (less than
14 days, 14-60 days or more than 60 days), occupation
(daily wage labour, agriculture, unemployed or others),
level of education (primary or above), number of accom-
panying family members (alone, 1-3 or more than 3),
monthly income (less than 3000 THB, 3000-6000 THB
or more than 6000 THB), ethnicity (Karen or Burmese),
language ability (ability to speak and understand Karen
and Thai), lifetime malaria experience (never, 1-2 times,
or more than 2 times), travel time to reach the nearest
health facility (less than 15 min, 15-30 min or more than
30 min) and the categorization of knowledge, perception,
preventive practices and health-seeking practices as good
or poor. The study identified the factors related to inad-
equate access to malaria services using simple and multi-
ple logistic regression models. All variables in the simple
regression were retained in the multiple regression mod-
els regardless of significance to create a combined and
balanced model that considers all constructed variables.
Furthermore, to ascertain the strength of the associated
factors, the study constructed additional multiple logistic
regression models, including only the independent vari-
ables that exhibited significant associations in the simple
regression model. Crude odds ratios, adjusted odds ratios
(aORs), and 95% CIs were presented. A map of the study
location was generated using QGIS for Mac (version
3.34.2-Prizren).

Results

Sociodemographic characteristics

The study recruited a total of 300 participants. Among
them, more than half (55.3%) were aged 18-35 vyears,
52.7% were women, 56.7% were employed as daily wage
labourers, 55.7% obtained a monthly income of less
than 3000 THB and 60.0% lacked prior experience in
contracting malaria. Additionally, approximately two-
fifths (40.0%) visited Thailand for the first time, 41.4%
stayed for more than 60 days and 40.3% resided more
than 30 min away from the nearest health facilities. The
majority (92.3%) reported their levels of education as
below primary. Approximately two-thirds (77.7%) identi-
fied as Karen ethnicity, 66.7% were proficient in the Thai
language and 72.3% were accompanied by one to three
family members (Table 1).

Knowledge about malaria

Table 2 summarizes the distribution of responses to the
knowledge questions. A significant majority (72.6%)
correctly identified malaria as transmitted through
the bite of infected mosquitoes. However, nearly all
respondents (95.7%) erroneously believed that malaria
can be transmitted by drinking stagnant water, while
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Table 1 Sociodemographic characteristics of study participants

(n=300)
Characteristics Number %
Age (years)
18t0 35 166 554
36 to 60 103 343
>60 31 103
Gender
Male 142 47.3
Female 158 527
Number of visits to Thailand
First time 120 40.0
2to 5 times 88 293
>5 times 92 30.7
Duration of total stays in Thailand
<14 days 99 33.0
14 to 60 days 76 253
>60 days 125 41.7
Occupation
Unemployed 48 16.0
Agriculture 70 233
Daily wage labour 170 56.7
Others (Dependents, teachers, and students) 12 40
Education
Primary school not completed 277 923
Primary school and above (Grade 5) 23 77
Numbers of accompanied family members
Alone 26 8.7
1to 3 members 217 723
>3 members 57 19.0
Monthly income (THB?)
<3000 167 55.7
3000 to 6000 114 38.0
>6000 19 6.3
Ethnicity
Karen 233 777
Burmese 67 223
Language ability
Able to speak and understand Thai 200 66.7
Able to speak and understand Karen 33 11.0
Able to speak and understand other than Thai 67 223
and Karen
Lifetime malaria experience
Never 180 60.0
1 to 2 times 96 320
>2 times 24 8.0
Time to reach the nearest health facility
<15 min 99 330
15 to 30 min 80 26.7
>30min 121 403

#1USD~35THB
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Table 2 Knowledge about malaria (n=300)
Statements Yes
Number %
How can malaria be transmitted?
Through the bite of infected mosquitoes 218 72.7
Eating durian/banana® 8 2.7
Drinking stagnant water® 287 95.7
Staying in the forest® 87 29.0
What are the symptoms of malaria?
Fever 261 87.0
Chills and rigor 209 69.7
Sneezing and coughing? 17 57
Headache 185 61.7
Diarrhoea® 10 33
How can we diagnose malaria?
By a blood test 208 69.3
By visiting a malaria clinic 89 29.7
By assessing symptoms ourselves® 49 163
By consulting village malaria volunteers 55 183
Cannot be diagnosed? 3 1.0
How can malaria be treated?
By healthcare providers 49 16.3
By village malaria volunteers 95 317
By taking anti-malarial medicines 171 570
By taking traditional remedies® 22 73
It will automatically recover® 2 0.7
How can malaria be prevented?
The use of bed nets 278 927
By using long-lasting insecticide-treated nets 29 9.7
By taking antimalarial medicines as chemoprophy- 13 43
laxis
Avoiding drinking stagnant water® 7 23
Not eating fruits such as banana, papaya and durian® 1 03
Applying mosquito repellent 48 16.0
Wearing long-sleeved clothes 28 9.3
Burning mosquito coils or rubbish? 22 73

@ Negative answer

only a minority (2.7%) mistakenly believed that con-
suming fruits, such as durian and banana, could trans-
mit malaria. When asked about malaria symptoms, the
majority (87.0%) correctly identified fever followed by
chills and rigor (69.7%) and headache (61.7%). Moreo-
ver, more than two-thirds (69.3%) were aware that
malaria can be diagnosed through blood testing. A
number of respondents believed that they could receive
malaria diagnosis at malaria clinics (29.7%) or through
VMVs (18.3%), while a few (16.3%) believed they could
self-diagnose based on present symptoms of the illness.
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In terms of treatment, over half (57.0%) correctly
identified taking anti-malarial medicines as treatment,
while only a few (7.3%) believed that traditional rem-
edies could cure malaria. Nearly all participants (92.7%)
recognized the use of bed nets as a preventive measure
against malaria. However, only a fraction considered per-
sonal protective measures, such as applying mosquito
repellents (16.0%), using LLINs (9.7%) and wearing long-
sleeved clothes (9.3%), as preventive measures. Further-
more, a few respondents mentioned burning mosquito
coils or rubbish (7.3%) and avoiding drinking stagnant
water (2.3%) as additional prevention measures against
malaria.

Perception toward malaria

The majority of the participants (73.7%) expressed the
belief that malaria can be transmitted to Myanmar citi-
zens while they are in Thailand. However, only approxi-
mately half (55.7%) perceived malaria as a potentially
deadly disease. Additionally, slightly more than half
(55.4%) believed that Myanmar migrants could access
treatment services for malaria in Thailand in which many
(68.7%) stated that the treatment for malaria in Thai-
land is free of charge. However, concerns emerged about
the risk of being apprehended by officials when visiting
malaria clinics (58.0%) as well as apprehension regard-
ing the potential harmfulness of anti-malarial medicines
(57.0%). Moreover, more than one-third (37.7%) were
aware that Myanmar migrants also have access to LLINs
in Thailand.

Approximately half (50.0%) continued to believe that
malaria can be effectively treated using traditional medi-
cines or drugs from a pharmacy, while slightly more than
one-third (37.7%) expressed the misconception that a
previous bout with malaria confers immunity to future
infection. Additionally, a split opinion emerged regarding

Table 3 Perception toward malaria (n=300)
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whether or not taking antimalarial medicines reduces
the risk of disease transmission with 35.7% and 36.0%
expressing belief in its efficacy and disagreement, respec-
tively (Table 3).

Preventive practices and health seeking behaviours related
to malaria

A total of 147 respondents (49.0%) reported an experi-
ence of fever during their stay in Thailand. Among them,
a significant portion (41.7%) preferred seeking treatment
at government hospitals, while approximately one-third
(31.7%) opted to obtain medicine from a pharmacy, and
more than one-fifth (21.0%) engaged in self-treatment.
Furthermore, the majority (87.8%) delayed seeking treat-
ment beyond 48 h after the onset of fever. Conversely,
only a small fraction (12.7%) reported having contracted
malaria. In terms of treatment preferences for malaria,
approximately two-thirds (64.0%) favoured seeking
treatment at government hospitals, while others sought
assistance from VMVs (22.3%) or visited malaria clinics
(12.7%).

Regarding the use of LLINs, more than half (55.7%)
did not utilize them on the night prior to the survey. The
common reasons included lack of access to nets (60.5%),
financial constraints that prevented the purchase of
nets (23.4%) and inability to set up LLINs in workplaces
(21.0%). Furthermore, more than half (57.0%) never used
mosquito repellents. Among them, the majority (67.3%)
cited not owning repellents as the primary reason, while
others mentioned financial constraints (43.4%) and con-
cerns about the potential harmful effects of repellents
such as skin allergies (15.2%) (Table 4).

Access to malaria services
Approximately two-thirds (59.7%) reported possessing
LLINs: more than half of them (51.4%) received LLINs

Statements Agree Neutral Disagree
n (%) n (%) n (%)
Myanmar citizens cannot contract malaria in Thailand®. 28(9.3) 51(17.0) 221 (73.7)
Malaria is a potentially deadly disease. 167 (55.7) 94 (31.3) 39(13.0)
Malaria can be treated with traditional medicines or drugs from a pharmacy?. 150 (50.0) 53(17.7) 97 (32.3)
Taking anti-malarial medicines reduces the risk of transmitting the disease to other people. 107 (35.7) 85 (28.3) 108 (36.0)
Having suffered malaria once will invoke immunity that prevents future infection®. 113 (37.7) 92 (30.6) 95 (31.7)
Myanmar citizens cannot access malaria treatment services in Thailand®. 43(14.3) 91(303) 166 (55.4)
Myanmar migrants may not have access to long-lasting insecticide-treated nets in Thailand®. 113 (37.7) 80 (26.6) 107 (35.7)
Visiting malaria clinics may pose a risk of being caught by officials®. 54(18.0) 72 (24.0) 174 (58.0)
Anti-malarial medicines are generally very harmful to us®. 171 (57.0) 69 (23.0) 60 (20.0)
Malaria diagnostic and treatment services are free for us. 206 (68.7) 53(17.7) 41(13.6)

? Negative statement
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Table 4 Malaria preventive practices and health-seeking behaviours (n=300)
Statements Yes
Number %
Have you ever suffered from fever while staying in Thailand? 147 49.0
If you have a fever, how would you manage it??
Went to malaria clinics 22 7.3
Went to government hospitals 125 41.7
Went to private clinics 10 33
Went to village malaria volunteers 24 80
Took traditional remedies 31 10.3
Self-treatment 63 210
Took medicines form a pharmacy 95 317
It recovered by itself 6 20
When did you go to this facility after the onset of fever? (n=147)
Within 24 h 10 6.8
Within 24 to 48 h 8 54
More than 48 h 129 87.8
Have you ever suffered from malaria while staying in Thailand? 38 12.7
If you suffered malaria, how would you manage it?*
Went to malaria clinics 38 12.7
Went to government hospitals 192 64.0
Went to private clinics 12 4.0
Went to village malaria volunteers 67 223
Took traditional remedies 13 43
Did you use bed nets or long-lasting insecticide-treated nets last night before the survey?
If not, why? (h=167)
Do not have any nets 101 60.5
Afraid of harmful effects of LLINS, such as skin allergies 4 24
Bed nets cannot be set up in the workplace 35 210
| do not need it as there are no mosquitoes 8 4.8
Cannot afford to buy 39 234
Thailand has no malaria 5 30
Have you ever used mosquito repellents?
If not, why? (n=171)?
Do not have it 115 67.3
Afraid of harmful effects of repellents (E.g. skin allergies) 26 15.2
It is not effective in preventing mosquito bites 14 82
| do not need it as there are no mosquitoes 2 1.2
Cannot afford to buy 74 434
Thailand has no malaria 1 0.6

?in the survey responses, participants could have multiple answers. As a result, the cumulative total exceeded the overall number of participants

from ethnic health organizations (EHOs) or companies,
whereas approximately one-third (33.0%) obtained them
from their farm owners or employers. A similar pro-
portion (28.5%) received them from the government or
healthcare providers in Thailand. The majority of LLINs
(68.2%) were acquired within one year in which more
than two-fifths (40.8%) were obtained in the previous one
to two years.

The majority (79.0%) were aware of where to access
diagnostic and treatment services for malaria. Among
them, more than half (51.9%) indicated governmental
hospitals as their preferred choice followed by about two-
thirds (42.2%) who mentioned malaria clinics. Addition-
ally, a few participants mentioned VMVs (36.7%) and
EHOs (15.6%) as sources of malaria services. More than
half (56.3%) reported having received malaria-related
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information or education. The primary sources of this
information were VMVs (50.3%), government hospitals
(32.5%) and malaria clinics (21.3%) (Fig. 2 and Table 5).

Given the overall access to malaria services by bal-
ancing between these categories, the study found that
only slightly more than a quarter (27.3%) of the partici-
pants had access to the three aspects of malaria services
(Fig. 2).

Total scores and grouping of malaria-related knowledge,
perception and practice
Figure 3A depicts the total scores for overall knowledge,
perception and practices related to malaria. The partici-
pants achieved a mean knowledge score of 16.8, which
ranged from 13 to 21 out of a possible 27 points. The
mean perception score was 21.3 with minimum and max-
imum scores of 12 and 30, respectively, out of 30 points.
In terms of practice scores, the mean was 15.89 with indi-
vidual scores ranging from 11 to 21 out of 30 points.
After categorizing the groups into a good or poor cat-
egory for knowledge, perception and practices using
the mean scores as cut-off points, the study found that
almost two-thirds (62.0%) belonged to the good knowl-
edge group. Additionally, more than half of the partici-
pants obtained high scores for perception (55.7%) and
practice (53.7%), respectively (Fig. 3B).

Factors related to inadequate access to malaria services
Table 6 summarizes the factors related to inadequate
access to malaria services. Out of the 300 participants,
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approximately three-quarters (72.7%) reported inad-
equate access. Descriptively, the highest rates of inad-
equate access according to characteristics were being
female (77.2%), individuals aged more than 60 years
(90.3%), visiting Thailand more than five times (85.9%),
intending to stay for less than 14 days (82.8%) and engag-
ing in agriculture-related occupation (87.1%). These rates
also included individuals who had not completed primary
education (73.6%), those who were accompanied by more
than three family members (80.7%), identified as Karen
ethnicity (76%), spoke and understood Thai (82.5%) and
experienced malaria one to two times (81.3%). Lastly,
those who lived more than 30 min away from the near-
est health facilities (85.1%), exhibited good knowledge
about malaria (73.7%), displayed poor perception toward
malaria (73.7%) and poor preventive and health-seeking
practices (84.5%) were also factors.

In multiple logistic regression models, individuals aged
more than 60 years exhibited higher odds of acquiring
inadequate access than did younger adults (aOR: 7.63,
95% CI 1.74-20.58). Similarly, individuals accompanied
by one to three family members were prone to inade-
quate access compared with those travelling alone (aOR:
3.33, 95% CI 1.06-8.45). Those with monthly incomes
less than 3000 THB (aOR: 5.13, 95% CI 1.38-19.09) and
3000 to 6000 THB (aOR: 3.64, 95% CI 1.06—-12.51) were
more likely to report inadequate access compared with
those with incomes more than 6000 THB. For ethnicity,
Karen individuals were more likely to obtain inadequate
access than did the Burmese people (aOR: 2.13, 95% CI
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Table 5 Access to malaria services (n=300)

Statements Yes

Number %

Do you and your family possess long-lasting insecticide treated nets?
If yes, where did you get them? (n=179)°

Took from Myanmar 16 89
Got from Thailand government/ healthcare providers 51 285
Bought from a shop 16 89
Received from farm owners or boss 59 330
Others (EHO and Company) 92 514
If yes, when did you get them? (n=179)°

Within 1 year 122 68.2
Within 2 years 73 40.8
More than 2 years 17 9.5

Do you know where you can receive malaria diagnostic and treatment services?
If yes, where can you get them? (n=237)?

Malaria clinics 100 42.2
Village malaria volunteers 87 36.7
Pharmacy 14 59
Government hospital 123 519
Private clinics 2 0.8
Others (EHO) 37 156

Have you ever received malaria-related health information or education?
If yes, where did you receive it? (n=169)

Malaria clinics 36 21.3
Village malaria volunteers 85 503
Pharmacy 4 24
Government hospital 55 325
Private clinics 0 -
Friends or family members 26 154
Others (EHO, School health, Notice boards and NGOs) 18 10.7

EHO: Ethnic health organization; NGO: non-governmental organization

?in the survey responses, participants were permitted to select multiple options if they possessed more than one item. For instance, they could indicate ownership of
more than one long-lasting insecticidal net, multiple repellents, various locations for episodes of fever, or receiving health information multiple times. As a result, the
cumulative total exceeded the overall number of participants

35 75 -
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15 [

10
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Fig. 3 Malaria-related knowledge, perception, and practice scores (A) Combined scores of each. B Grouping according to mean scores
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Table 6 Factors related to inadequate access to malaria services (n=300)
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Characteristics No access (n=218) cOR (95%CI) aOR (95%Cl)
n (row %)
Age (years)
18t0 35 108 (65.1) Ref Ref
36 to 60 82 (79.6) 2.10(1.18-3.73) 1.50 (0.73-3.11)
>60 28(90.3) 5.01(146-17.19) 7.63 (1.74-20.58)
Gender
Male 96 (67.6) Ref Ref
Female 122(77.2) 162 (0.97-2.71) 140 (0.69-2.82)
Number of visits to Thailand
First time 78 (65.0) Ref Ref
2to5times 61 (69.3) 1.22 (0.67-2.19) 1.70 (0.77-3.74)
> 5 times 79 (85.9) 2.27 (0.93-6.57) 1.17 (0.35-3.90)
Duration of total stays in Thailand
<14 days 82 (82.8) 1.15(1.02-3.74) 0.96 (0.91-1.68)
14 to 60 days 47 (61.8) 0.66 (0.36-1.20) 046 (0.21-1.03)
>60 days 89 (71.2) Ref Ref
Occupation
Daily wage labour 112 (65.9) Ref Ref
Agriculture 61 (87.1) 2.51(1.03-7.57) 1.70 (0.52-5.54)
Unemployed 38(79.2) 1.97 (0.92-4.23) 0.38(0.12-1.20)
Others (Dependents, teachers, and students) 7 (583) 0.73 (0.22-2.39) 0.26 (0.05-143)
Education
Primary school not completed 204 (73.6) 1.80 (0.75-4.33) 2.89(0.74-11.19)
Primary school and above (Grade 5) 14 (60.9) Ref Ref
Numbers of accompanied family members
Alone 14 (53.8) Ref Ref
1to 3 members 158 (72.8) 2.30(1.00-5.25) 3.33(1.06-845)
>3 members 46 (80.7) 3.58(1.30-9.88) 3.71(091-15.19)
Monthly income (THB?)
<3000 137 (82.0) 411 (1.54-10.99) 5.13(1.38-19.09)
3000 to 6000 71(62.3) 1.49 (0.56-3.95) 3.64 (1.06-12.51)
>6000 10 (52.6) Ref Ref
Ethnicity
Karen 177 (76.0) 2.00(1.13-3.57) 2.13(1.02-3.84)
Burmese 41 (61.2) Ref Ref
Language ability
Able to speak and understand Thai 165 (82.5) 3.38(1.84-6.21) 15.18 (1.91-22.41)
Able to speak and understand Karen 14 (42.4) 0.53(0.23-1.23) 1.71(0.27-10.90)
Able to speak and understand other than Thai and Karen 39(58.2) Ref Ref
Lifetime malaria experience
Never 123 (68.3) Ref Ref
1to 2 times 78 (81.3) 2.01(1.10-3.66) 0.90 (0.39-2.08)
> 2 times 17 (70.8) 1.13(0.44-2.87) 0.32(0.09-1.21)
Time to reach the nearest health facility
<15 min 59 (59.6) Ref Ref
15 to 30 min 56 (70.0) 1.58 (0.85-2.95) 0.99 (0.43-2.30)
>30 min 103 (85.1) 3.88(2.04-7.37) 248 (0.94-6.54)

Knowledge about malaria
Good

137 (73.7)

Ref

Ref
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Table 6 (continued)
Characteristics No access (n=218) cOR (95%Cl) aOR (95%ClI)
n (row %)

Poor 81 (71.1) 0.88(0.52-1.48) 0.32(0.15-0.69)
Perception toward malaria

Good 120 (71.9) Ref Ref

Poor 98 (73.7) 1.10 (0.66-1.83) 2.03 (1.03-4.01)
Preventive practices and health seeking

Good 82 (59.0) Ref Ref

Poor 136 (84.5) 3.78(2.19-6.52) 5.83(2.71-9.55)

21 USD ~35THB; cOR: crude odds ratio; aOR: adjusted odds ratio; Cl: confidence interval; Knowledge, perception, and preventive practices regarding malaria were
categorized into two groups: good (> mean) or poor (< mean), based on mean scores of 17 for knowledge, 21 for perception, and 16 for preventive practices

1.02-3.84). The participants with poor perception toward
malaria (aOR: 2.03, 95% CI 1.03-4.01) and poor preven-
tive and health-seeking practices (aOR: 4.09, 95% CI
2.05-8.13) produced higher odds of having inadequate
access to malaria services (Table 6).

Interestingly, individuals who could speak and under-
stand Thai were more likely to experience inadequate
access compared with those who could not (aOR: 15.18,
95% CI 1.91-22.41). Furthermore, the ability to speak and
understand Thai remained significantly associated with
poor access to malaria services in the alternative mod-
els (Additional file 1: Table S1). Additionally, those with
good overall knowledge about malaria were more likely
to have inadequate access to services than those with
poor knowledge levels (aOR: 0.32, 95% CI 0.15-0.69),
which is a relatively unexpected result. To further explore
this finding, the scores for knowledge were classified into
categories. The study observed that although many par-
ticipants obtained high overall scores, they continued to
display poor knowledge about certain aspects of malaria.
The study further analysed each category of knowledge
(transmission, symptoms, diagnosis, treatment and
prevention) using the chi-squared test. The result indi-
cated that inadequate access to services was significantly
associated with poor knowledge of malaria diagnosis
(p=0.004) and prevention (p=0.01) (Additional file 1:
Table S2). Therefore, the per-protocol scoring method,
which solely relies on the total score for knowledge alone,
may not always be reliable.

Discussion

The present study reveals that the majority of Myanmar
migrants in Thailand lack access to essential services
for malaria, which potentially perpetuates the ongoing
transmission of malaria in the study areas. The lack of
preventive measures, such as the ownership and use of
LLINs, may sustain transmission chains among migrants
and other residents. Additionally, the lack of access to

diagnostic and treatment services can lead to unnec-
essary mortality and the emergence of symptomatic/
asymptomatic carriers, which facilitates onward trans-
mission. As such, interventions that are tailored to these
individuals are imperative. While conducting active case
detection through mobile clinics may be costly and less
effective, especially among the highly mobile migrant
population, adopting a passive case detection approach
could prove advantageous [22]. This aspect could involve
the expansion of diagnostic access potentially through
the involvement of VMVs [33]. Furthermore, recruiting
additional volunteers from among Myanmar migrants
could enhance the effectiveness of such efforts. The cur-
rent study also identifies the factors that contribute to
the inadequate access to malaria services, including age,
number of accompanying family members, ethnicity,
language ability and knowledge, perception and practice
related to malaria.

The present study identifies old age as a factor associ-
ated with inadequate access to malaria services among
the Myanmar migrants. Typically, older individuals may
not engage in agricultural-related employment due to
retirement, which results in the lack of active income.
Additionally, they may need to fulfil household respon-
sibilities, such as caring for grandchildren or managing
household chores, which can lead to a limited exposure to
routine malaria information. Consequently, the majority
of older people typically seek treatment for malaria from
inappropriate providers and exhibit low levels of knowl-
edge about malaria [34, 35]. In contrast, the working-age
group, particularly those aged 18 to 35 years, frequently
served as primary income earners and are more likely to
prioritize their health. Similarly, low income was asso-
ciated with inadequate access to malaria services [36].
Despite the availability of free diagnostic and treatment
services for malaria provided by the Thai government [3],
migrants may fear the associated costs or be concerned
about their migration documentation status, which leads
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them to seek malaria treatment from inappropriate pro-
viders, such as pharmacies, or resorting to self-treat-
ment [26, 37]. Given that the GMS is an epicentre for
anti-malarial drug resistance, ensuring a complete and
standardized treatment with recommended artemisinin
combination therapies for migrant populations is crucial
to the mitigation of the further spread of resistant strains
[2]. Migrants arriving in Thailand with large family units
also experienced inadequate access to malaria services.
In such families, in which income levels are low, indi-
viduals may prioritize earning more income or attend-
ing to the needs of other family members over seeking
malaria-related services. Previous studies document
that individuals from large families typically exhibit poor
health-seeking behaviours or knowledge about malaria,
which places them at a higher risk of malaria transmis-
sion [38—40]. Therefore, older Myanmar migrants with
limited income and large family sizes should be the tar-
geted population for interventions that aim to improve
access to essential malaria-related services.

Thailand shares its western border with Myanmar, par-
ticularly with the state of Kayin, in which the majority of
the population are of Karen ethnicity. Historically, Karen
people have temporarily and permanently migrated to
Thailand primarily in search of job opportunities due
to political unrest in Myanmar [41]. Consequently, they
may display limited interest in prevention, diagnosis and
treatment services for malaria, which reflects a poor
perception toward malaria [42]. Given the geographical
proximity and cultural similarities, including shared culi-
nary traditions, between the two nations, many Karen
people are similarly proficient in the Thai and Karen
languages. However, despite this linguistic fluency, the
majority of health promotional materials in Thailand are
published in the local Thai language, such that only a few
are available in Karen. Additionally, the educational sys-
tem in Myanmar follows a standardized curriculum in
the Burmese language [43], which may pose challenges
for individuals of Karen ethnicity who are not proficient
readers of Karen texts. Although they may understand
spoken Thai, they may continue to struggle with reading
the language, particularly when in relation to technical
terms that pertain to malaria. Thus, linguistic ability plays
a crucial role in the overall access to malaria services,
including access to health information and care-seeking
behaviours, among the migrant population [37, 44]. Fur-
thermore, newly arrived short-term migrants may not
yet be familiar with local malaria services regardless of
language proficiency. For instance, a study conducted in
Myanmar indicated that migrant groups with unstable
living conditions experienced increased restricted access
to information related to malaria [45]. Thus, efforts
to improve access to malaria-related services should
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consider these linguistic barriers and provide appropri-
ate materials and support tailored to the language profi-
ciency levels of the target population.

The study also found that inadequate access to malaria
services was associated with good knowledge, poor per-
ception and poor preventive and health seeking prac-
tices related to malaria. Although these three factors are
frequently interconnected with various aspects of a dis-
ease, including prevention and access to associated ser-
vices, it does not guarantee a direct link between them.
Good knowledge does not always translate into good
practices, such that individuals with good knowledge
may continue to be at risk of malaria due to other fac-
tors [46]. For instance, despite the good overall scores for
knowledge produced by the migrants, their awareness
regarding the crucial aspects of malaria services, such
as diagnosis and prevention, remains limited. This gap
contributes to the insufficient access to malaria services
observed among the participants. Conversely, individuals
with poor perception and practices may neglect diagnos-
tic and prevention services, which further distances them
from access to these vital resources. To address this issue
and improve perception and practices, targeted health
education interventions are crucial, especially for Myan-
mar migrants residing in Thailand. Despite their high
levels of proficiency in the Thai language, reaching them
through traditional mass gatherings is challenging due
to their highly mobile nature [41]. Under such circum-
stances, contactless interventions that utilize mass media
or mobile applications and the availability of behavioural
change communication messages in multiple languages
can be effective tools for the dissemination of impor-
tant health information. However, one should acknowl-
edge that poor preventive and health-seeking practices
can occasionally serve as contributing factors, instead
of obstacles, to overall access to malaria services. For
instance, even if individuals know where to obtain diag-
nostic and treatment services, they may still not utilize
them, which results in the lack of access to these services.

In this study, the overall utilization of LLINs on the
night prior to the survey reached approximately 40.0%,
which is primarily attributed to the lack of ownership
and the logistical challenges associated with setting up
nets at workplaces. This proportion is seemingly slightly
lower than the reported LLIN usage rates of 53.1%, 52.0%
and 68.3% among migrants in southern [47], central [17]
and northern [16] Myanmar, respectively, but relatively
higher than the rate of 39.0% among migrants in eastern
Myanmar [21]. A targeted bed net distribution strategy
that intends to achieve high coverage among these popu-
lations is imperative on both sides of the border, which
facilitates the access of migrants to nets from Myanmar
or enables them to obtain new ones in Thailand. For
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individuals who are unable to set up nets at their work-
places, the distribution of insecticidal hammock nets
could be beneficial, especially given the low usage of
mosquito repellents [46]. However, migrants typically
exhibit reluctance in utilizing hammock nets [19, 31].

Despite the importance of early care-seeking behaviour,
a significant portion of participants only sought a poten-
tial malaria diagnosis after 48 h since the onset of fever.
Another study in this area found that the time to seek
malaria treatment among patients with a confirmed diag-
nosis of malaria ranged from 1 to 26 days [48]. Timely
care-seeking is critical in malaria cases to prevent pro-
gression to the severe stages of the disease and to miti-
gate onward transmission, particularly given the presence
of competent malaria vectors such as A. dirus and A.
maculatus [11, 49]. Given that migrants frequently enter
Thailand for employment in agricultural farms or indus-
trial companies, a viable approach could involve close
collaboration with farm and company owners to facilitate
the distribution of LLINs/insecticidal hammock nets or
to ensure the timely referral of individuals suspected of
having malaria to health facilities. Furthermore, imple-
menting a tailored health insurance scheme for migrant
workers could significantly enhance access to healthcare
services at convenient health facilities, including diagno-
sis and treatment for malaria [50].

The study presents its strengths and limitations. This
study is the first to explore the socioeconomic and demo-
graphic barriers to access to malaria services specifically
among Myanmar migrants in Thailand, particularly in
the context of increased population displacement after
the military coup in Myanmar. Moreover, ethical consid-
eration and the need to maintain the anonymity of the
participants prevented the identification of immigration
status, which may have led to an underrepresentation of
the barriers faced by undocumented migrants. However,
the active involvement of village-level malaria volunteers
throughout the sampling and data collection processes
may have helped capture information from a few of these
populations. Data collected solely through question-
naires may not fully capture the complexity of the situ-
ation. For instance, assessing language ability was solely
reliant on questionnaires, which may only partially reflect
overall proficiency. Further research that uses qualita-
tive methods to conduct an in-depth examination on the
challenges faced by migrants in terms of access to malaria
services could provide other valuable insights. Addition-
ally, a number of Myanmar migrants may have returned
to Myanmar during the study period due to their highly
mobile nature, which could affect the representativeness
of the results. Thus, the findings may reflect a snapshot
of the situation at a specific point in time instead of fully
representing all Myanmar migrants in the study location

Page 14 of 16

across years. The previous locations in which migrants
resided prior to relocation in Thailand could signifi-
cantly influence their overall knowledge, perception and
practices related to malaria, which consequently impacts
access to malaria services. For instance, individuals that
originate from malaria-endemic regions with well-estab-
lished control initiatives for malaria may have received
more comprehensive health education and access to
LLINs prior to migration.

Conclusions

A significant proportion of Myanmar migrants in Thai-
land encounter demographic and socioeconomic bar-
riers, which impede their access to routine malaria
services. These barriers include older age, Karen eth-
nicity, low income, accompanied by multiple family
members, poor malaria-related perception and poor pre-
ventive and health seeking practices. Tailored interven-
tions, such as the expansion of diagnostic access through
Myanmar worksite health volunteers and the provision
of contactless health education via mobile applications
using multi-language models, are necessary for address-
ing these obstacles and enhancing access to malaria ser-
vices for this population. Potential strategies also include
fostering collaboration with private sector farm/com-
pany owners and strengthening the roles of EHOs, while
maintaining cross-border collaboration efforts. However,
striking a balance between control initiatives for malaria
with immigration laws and policies is crucial. Future
research should conduct an in-depth investigation of the
challenges faced by migrants and explore perspectives
from healthcare providers potentially through qualitative
research methods.
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