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Abstract

Thailand is currently facing a critical malaria outbreak, and one such region is in
Prachuap Khiri Khan, where a combination of malarial transmission factors, including the
migration of plantation workers, is contributing to the surge in cases. In collaboration with the
Raks Thai Foundation, we aim to design and propose strategies to reduce malaria amongst those
living within the targeted area by March of 2024. We spoke with relevant officials and
authorities to gather information on the current situation. We carried out focus group meetings,
observational studies, and interviews with a combination of 28 locals, migrant workers,
volunteers, and school staff. As a result, we identified the flaws within the current malaria
strategies and proposed workshop activities that will walk the locals through various innovations
and products in combating malaria, while ensuring a community-focused and sustainable

approach.
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Executive Summary

Malaria: A Public Health Epidemic

Malaria remains a pressing public health concern in Thailand that the Ministry of Public
Health has been striving to eradicate. Despite the progress made thus far, concentrated outbreaks
progress in areas bordering Myanmar, Cambodia, and Malaysia. Along the Thailand-Myanmar
border, worker migration introduces cross-border malaria transmission to Thailand. Government-
led initiatives such as the 1-3-7 surveillance program have proven ineffective in tracking these
migration patterns. The village of Phraek Takhro is subject to these conditions, and urgent

attention is required to assist this population in reducing malaria.

Thailand’s hot and humid climate provides ideal conditions for agricultural plantations
and mosquito breeding grounds. Phraek Takhro relies on its agricultural sector for economic
development and employment opportunities. The prominence of rubber plantations in the village
increases the risk of malaria as stagnant water in the coconut shell produced from tapping rubber
becomes a breeding ground for mosquitoes. In combination with the late working hours,
plantation workers face occupation-related risk factors for contracting malaria. The vector of the
malaria parasite is the mosquito. The most prominent parasite species in Thailand are P. vivax
and P. falciparum. These species have posed further difficulties to malaria elimination in border
regions due to the emergence of multi-drug resistant strains. Of the various malaria elimination
successes, insecticidal-treated nets (ITNs) and Artemisinin-based Combination Therapies
(ACTs) have proven the most effective. However, the adoption of ACTs is incomparable to the
drug resistance exhibited by P. falciparum, leaving Thailand-Myanmar border locations reliant

on surveillance programs and other control measures.
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Our Approach

The project aimed to design and propose strategies to reduce malaria among migrant
workers and the local community in Phraek Takhro by March 2024. We conducted focus group
meetings with Thai authority groups and developed connections to use throughout the duration
of our project. We then interviewed the locals and migrant workers of the Phraek Takhro Village
to gather firsthand input on malaria prevention strategies and potential improvements. We also
conducted observational studies to best adapt our recommendations to daily lifestyles in the
village. We used three objectives to guide us through our project and shape our framework.

Through various methods, the team achieved the following objectives:

1. Identify current malaria prevention methods implemented in Phraek Takhro.
2. Determine why the current methods have been ineffective.
3. Understand the daily lifestyle of locals and migrant workers to tailor our strategies

accordingly.

To gather information on what prevention methods are currently used and why they have
been ineffective in Phraek Takhro, we conducted focus group meetings and semi-structured
interviews with government authorities and local communities. The information gathered from
authority meetings furthered our understanding of prevention methods in the area and helped us
develop useful connections during our project. Leveraging these connections for further
interviews, we then proceeded to Phraek Takhro to inquire about what prevention methods are
used in the local area. During these interviews, we delved into the reasons behind the perceived

ineffectiveness of current prevention methods. We used the information regarding current



prevention methods to understand the preferred methods used by the locals to tailor our strategies
to the target population better. We also factored in why current prevention methods have been
ineffective to ensure our strategy does not encounter the same obstacles.

To further guarantee our strategy was appropriate for the community, we conducted
observational studies during our time in the village. We focused on daily activities the locals and
migrant workers participated in, including mealtimes and destinations throughout the day. It was
important our team did not interact with the locals then and strictly observed. This information
helped us understand how to adapt our strategy to their lifestyles best. Data was organized into
individual documents for each interview containing the interview questions and responses.
Thematic analysis and axial coding were employed to organize and analyze the interview data
and identify trends in demographics, occupations, prevention methods, obstacles, and
improvements. The team organized the data into systematic Excel spreadsheets by these

categories. Axial coding was then used to identify key takeaways from our data.



Our Findings

Through our focus group meetings, interviews, and observational studies, the team
identified the most effective strategy for the village of Phraek Takhro must be natural,
sustainable, and easily applicable to the lifestyles of locals and plantation workers. After
identifying the most frequently used prevention methods, such as bed nets, spray repellents, and
covering clothing, the team concluded all these methods were convenient for the locals and
workers. Bed nets and spray repellents used to be distributed to locals by the government,
making these tools accessible. However, repellents and bed nets were not distributed to
Myanmar migrant plantation workers. Myanmar plantation workers created mosquito-repellent
waist belts, as pictured in Figure 1, to combat the challenges of reapplying repellent. Both locals
and plantation workers wear long sleeves and pants due to the simplicity of this prevention
method. The methods used throughout the village emphasize the importance of convenience, and

this convenience strongly correlates with compliance with these methods.

1. Remote Area
2. Knowledge Gap
3. Lack of Official Support

4. Insufficient Products

The team identified four reasons current prevention methods are ineffective: remote
areas, knowledge gap, limited official support, and insufficient products. Phraek Takhro is in a
remote, forest-heavy area with limited access to electricity and internet, which poses challenges
in spreading health care information to locals and plantation workers. This creates insufficient

communication, resulting in an observed knowledge gap regarding malaria symptoms,
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transmission, and treatment. Our team also was made aware of the limited outside help from
officials. Before the COVID-19 pandemic, there was distribution of bed nets and spray repellents
to locals. However, these programs were discontinued due to funding. The bed nets available are
not large enough to sleep comfortably, and the large holes do not stop the mosquitoes. This
requires locals and migrant workers to travel far to obtain sufficient supplies, which is not always
feasible. We determined the strategy must address the communication gap, develop educational
programs, enhance official support, and involve community engagement. Above all, the strategy
must be self-sufficient regarding medical supplies and support to guarantee its longevity and

success in the community.

Figure 1. Mosquito repellent waist belt developed by plantation workers.
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Our Recommendations

Bi-Weekly Informative Workshop

We recommend that the Raks Thai Foundation holds bi-weekly informative workshops in
the Phraek Takhro Village. Our team has designed four infographics to advertise and promote
this workshop, as shown in Figure 2. These workshops will take place after customary
community gatherings that occur every Sunday and should include using natural resources such
as citronella and other native herbs to make repellents. Banana leaves and reusable bottles will be
used as packaging to maintain sustainability. This workshop will include a demonstration of how
to make and maintain natural mosquito repellents long-term. Moreover, mosquito repellent
patches and mothballs are innovations for villagers to use for repelling mosquitoes while tapping
rubber and staying home. As sustainability and environmentally friendliness is concerned, the
repellent patch will be made from pineapple pulp, which is easier to decompose and less harmful
to the environment in the area. Moth balls are also very efficient since they are reusable and easy
to use just by hanging in households. They are used with essential oil extracted from herbs,
giving a natural and fresh scent. Those who attend these workshops will receive more accurate
information about malaria symptoms, prevention, and treatment. A poster will also be shared
throughout the village to advertise the workshop. At the workshop, the community will receive
flyers detailing specific instructions on making repellent and malaria-related information shown
by images and cartoons. Furthermore, repellent patches and essential oils for use with moth balls
will be included in workshops to support local costs. These recommendations aim to address the
identified challenges, fostering sustainable practices and community resilience against malaria.
Finally, we will also call out and recommend the government officials to consider making and

distributing bigger ITNs since the normal size of the distributed ITNs was ineffective.
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Introduction

Malaria is a public health issue in Thailand that the Ministry of Public Health is actively
working to eliminate by 2026. In 1949, malaria was the leading cause of death in Thailand,
resulting in 38,406 deaths annually. Thailand’s sustainable development goals include ending the
malaria epidemic in addition to epidemics of other diseases such as AIDS and tuberculosis.
Despite the resurgence of multi-drug resistant malaria strains, Thailand has met the criteria for
inclusion in the WHO’s program for countries on the cusp of eliminating malaria. Even though
thirty-seven provinces are verified as malaria free, the country cannot declare malaria
elimination due to concentrated outbreaks in areas bordering Myanmar, Cambodia, and

Malaysia.

In Prachuap Khiri Khan, a province along the Thailand-Myanmar border, there has been
a surge of malaria cases correlated with increased migration patterns and plantation conditions.
The Phraek Takhro Village is located within this province and is occupied by various agricultural
plantations. These plantations play a critical role in community engagement and the economy of
many tropical regions. In this village, the most prevalent plantations produce rubber, pineapple,
and durian. Rubber plantations not only provide the local community with income opportunities,

but also provide high economic contribution, as rubber is a raw material used in many industries.

Thailand is also the largest global producer and leading exporter of pineapple and durian,
emphasizing the importance of these plantations. The irrigation processes required at plantations
creates still water, a prime breeding site for mosquitos, leaving plantations workers susceptible to

infection. There is a large population of migrant workers from Myanmar who seek work on the



village’s plantations, resulting in cross-border transmission of malaria. Given these
circumstances, there is a need for urgent attention to help this population and achieve Thailand’s

goal of malaria elimination.

In 2016, the Ministry of Public Health emphasized its commitment to the 1-3-7 malaria
surveillance program. This program relies heavily on active case detection and commitment from
the locals to comply with follow-up procedures. Although successful in eradicating malaria in
numerous provinces across Thailand, its efficacy faced challenges in Prachuap Khiri Khan due to
constant migration of plantation workers. Government officials noted a lack of proactivity when
testing for malaria, which entailed implementing active case detection. However, due to the
COVID-19 pandemic, the government no longer has a large enough task force to conduct such
procedures. The remote nature of Phraek Takhro further complicates government surveillance
methods. The village utilizes its own natural prevention methods in addition to traditional
methods such as annual chemical sprays and the usage of bed nets. Prior to COVID-19, the
village received free bed nets from the government, but these distribution programs are no longer
funded. The village’s malaria volunteers assist in malaria prevention efforts such as testing,
treatment options, and information dissemination. However, given the vastness of the village and

language barriers, the volunteers' efforts cannot be the sole method of prevention.

To generate an effective prevention method, the lifestyles of the plantation workers must
be at the forefront of research. Previously introduced prevention methods are not customized to
the locals' lifestyles, leading to their ineffectiveness. The research endeavors to prioritize an in-

depth



exploration of the daily lives, cultural nuances, and habits of the locals. It is critical to develop a
strategy that is convenient, manageable, and sustainable for this community to ensure long-term

success in reducing malaria.

This BSAC ISSP project focuses on the migrant plantation worker population of the
Phraek Takhro Village where malaria outbreaks are prevalent. By working with the Raks Thai
Foundation, the team aimed to aid the population in increasing their use of malaria prevention
methods. The goal for this project was to design and propose activities to assist in reducing
malaria among migrant workers in Phraek Takhro by March of 2024. The team decided on the

following objectives to achieve the project goal:

1. Identify current malaria prevention methods implemented in Phraek Takhro.
2. Determine why the current methods have been ineffective.
3. Understand the daily lifestyle of locals and migrant workers to tailor our strategies

accordingly.

The team accomplished these objectives through conducting focus group meetings,
individual in-person interviews, and observational studies. By raising awareness of malaria and
associated health risks, the team called the Phraek Takhro community to take action through the

creation of a long-term approach to reduce malaria.



Background

This chapter begins by introducing the primary focus—the Phraek Takhro Village. In this
section, we undertake a comprehensive exploration of the chosen target demographic,
highlighting factors that expose them to the risk of contracting malaria. The chapter then delves
into an examination of plantations and their connection to malaria risk. Subsequently, it reveals
the link between the local climate in Prachuap Khiri Khan and the proliferation of mosquito
breeding sites. Following this, there is an analysis of malaria parasites, their transmission
process, and their complex life cycle. The chapter concludes with a discussion of successful
prevention methods implemented in other countries and regions of Thailand, all crucial for
understanding the unique circumstances of the Phrack Takhro Village. These topics lay a sturdy
foundation for strategically designing an educational initiative aimed at effectively promoting

malaria prevention strategies within the community.

Phraek Takhro Village

Thailand is divided into 76 administrative provinces which are further divided into
districts and subdistricts (Thailand Maps & Facts, 2021). The focus region for this project is the
village of Phraek Takhro, located in the Bueng Nakhon Subdistrict, which is a part of the Hua
Hin District of the Prachuap Khiri Khan Province. Situated amongst an interplay of
environmental factors, the village experiences a tropical climate, fostering ideal conditions for
agricultural work. In the village, there are rubber, pineapple, and durian plantations that provide
work opportunities for locals and migrant workers. The village borders Myanmar allowing many

entry points into Thailand creating complex human migration patterns.



Human Behavior: Driven by Socioeconomic Factors

The border separating Thailand and Myanmar functions as a conduit for the cross-border
spread of malaria, exerting a significant influence on the prevalence of the disease in Prachuap
Khiri Khan. Ongoing migration, spurred by economic, social, and political factors, facilitates the
continual movement of people between the two countries. This area serves as a focal point for
various ethnolinguistic groups, often in conflict with the instability of the Myanmar government
(Parker et al., 2015). Political unrest and inadequate economic development along the Thailand-
Myanmar border contribute to a lack of robust public health infrastructure in these regions
(Parker et al., 2015). Despite over ten distinct ethnic groups residing in this area, they fall outside
the purview of both the Thai and Myanmar governments, resulting in limited government-backed
health services for these communities (Parker et al., 2015). As many individuals traverse this
border region, they expose themselves to malaria infected mosquitoes, carrying malaria parasites
in their bloodstream. The migration of people from malaria-prone areas into Prachuap Khiri
Khan amplifies the local transmission dynamics (Parker et al., 2015). Moreover, the constant
movement of populations complicates efforts for disease surveillance and control, as individuals
may not consistently remain in one location for prevention, diagnosis, and treatment measures by

volunteers and government-run organizations (Parker et al., 2015).

Plantations: Thailand’s Largest Economic Industry

The Phraek Takhro region is well known for its thriving agricultural industry, particularly
in cultivating crops like pineapple, durian, and rubber, which significantly contribute to the
country's economic stability. Since agriculture holds a dominant position in the Thai economy,

engaging 60% of the workforce as of 1992 (Dutt & Mukhopadhyay, 1996), the prevalence of



plantations in this region not only results in a diverse range of agricultural products but also
serves as a crucial source of employment for the local population, supporting 6.4 million

households (Sapbamrer, R et al., 2022).

Phraek Takhro’s plantations showcase the country's climatic diversity, ranging from
tropical lowlands to subtropical highlands, creating optimal conditions for cultivating crops
essential for both domestic and international markets. In Phraek Takhro, plantations are
extensive mountainous areas with dirt paths used for travel by foot or motorbike. Typically,
plantation workers reside in households on the plantations, limiting their need to travel beyond
these boundaries. The housing structures often lack proper screening, creating an environment
conducive to interactions between humans and mosquitoes, as illustrated in Figure 3 (Pooseesod
et al., 2021). The surrounding land of the plantation is designated as protected, housing various

wildlife species and greenery that provide habitats for mosquitoes.

Moreover, working hours fluctuate based on optimal harvest times for specific crops,
leading to prolonged exposure times for plantation workers which increases the risks of

contracting malaria.



Figure 3. Image of common housing infrastructure within the village



Plantation Risk Factors

The increasing proliferation of plantations in Southeast Asia has been linked to the
increasing rise in malaria cases and transmission. The distinctive geographical and topographical
features of plantations in Thailand significantly contribute to the prevalence of malaria within
this occupation. Each agricultural sector, owing to its unique nature, exhibits diverse risk factors
that contribute to the spread of malaria. Plantations like durian and rubber, characterized by
substantial trees, create more shaded areas, potentially fostering an environment conducive to
mosquitoes. Research in Thailand indicates that workers in rubber plantations are 2.9 times more
likely to contract malaria compared to other villagers, attributable to their occupational
responsibilities. The specific factors that increase the risk of malaria in this scenario originate
from the distinct work schedule mandated by the optimal rubber-tapping timeframe, which is
from 9:00 p.m. to 5:00 a.m. This schedule allows for a 4-5% increase in natural rubber
production. However, it increases the risk of malaria by a considerable amount. Overnight and
early morning outdoor exposure during these hours is identified as an ideal time for infection as
it increases human-mosquito interaction, particularly since many vectors exhibit photophobic

behaviors (Bhumiratana et al., 2013).

Geography and Topography

The unique location of Prachuap Khiri Khan exposes it to various climatic influences,
influenced by factors like altitude and proximity to large bodies of water. This geographical and
topographical setting impacts local weather patterns, temperature variations, and precipitation
levels, all of which play a role in the transmission of malaria. Prachuap Khiri Khan encompasses

numerous hills and valleys, creating low-elevation zones in certain areas considered ideal
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habitats for mosquitoes, thereby expanding potential locations for the proliferation of malaria
and potential transmission sites (WEATHER SPARK, 2018). Furthermore, the presence of forest
ecosystems is recognized for supporting malaria transmission, as shaded areas enhance the

survival of the malaria vector (Kar et al., 2014).

Thailand’s Climate in Relation to Vector Malaria

The climate of Prachuap Khiri Khan is characterized as a tropical savanna, marked by
distinct dry and wet seasons caused by monsoons. This region is mainly affected by two
monsoons: southwest monsoon and northeast monsoon, and can be categorized into three
seasons: summer, rainy season, and winter. The rainy season is caused by the southwest
monsoon which brings humid air from the sea around late June to early November. The winter
season is caused by the northeast monsoon which brings the cold air from China around mid-
November to January. This climatic pattern creates an environment conducive to the breeding of
mosquitoes, particularly the Anopheles mosquito, which serves as the primary vector for
transmitting malaria. The warm and humid conditions during the wet season provide standing
water for mosquitoes to lay their eggs. Stagnant water bodies such as ponds and marshes become

breeding sites for mosquito larvae, increasing the population of the vector.

Malaria Parasites

Of the many malaria parasites, only five can infect humans: Plasmodium falciparum,
Plasmodium vivax, Plasmodium ovale, Plasmodium malariae, and Plasmodium knowlesi. The
most severe infections that can lead to death if untreated result from P. falciparum infections.
(CDC, 2023). Relapsing symptoms are seen in cases of P. vivax and P. ovale due to

recrudescence, which is a small population of parasites surviving in the blood, or relapse of
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dormant hypnozoites in the liver. (Sato, 2021). Of these parasites, 80% of cases in Thailand are
identified to be from the species P. vivax, while less than 20% of cases are identified to be from

P. falciparum. (Heffelfinger et al., 2023).

Parasites Transmission and Life Cycle

The blood-borne malaria parasite is transmitted between humans through blood
transfusions, organ transplants, shared syringes and needles, congenitally, and through
mosquitoes. The blood-borne malaria parasite is transmitted between humans through blood
transfusions, organ transplants, shared syringes and needles, congenitally, and through the
female Anopheles mosquito (the main method of transmission in the target area). As only female
mosquitoes ingest blood to produce eggs, the female Anopheles mosquito is the only vector for

the malaria parasites.

Due to the complexity of the parasite's life cycle, it needs both human and mosquito hosts
to propagate. In the human body, the exo-erythrocytic cycle takes place in the liver, and allows
the parasite to divide in a safe environment without detection from the immune system. Once
there is a high population of the parasite, it enters human red blood cells in the erythrocytic cycle
and continues to asexually propagate and differentiate into male and female gametes. When a
mosquito feeds on an infected human’s blood, the parasite enters the female mosquito's midgut
lumen and the sporogonic cycle is activated. This eventually results in the parasite traveling to
the salivary gland of the female Anopheles mosquito, allowing the parasite to be transmitted to a

new human host.
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It is crucial to understand the biological processes of the malaria parasite to better assist
in the elimination of the disease in Thailand. Understanding the parasite's life cycle helps
recognize ways in which propagation can be halted. While this may not help prevent the disease,

it helps in early detection and treatment.

Symptoms

About ten days post-infection, the parasite becomes apparent in the form of flu-like
symptoms: chills, headache, muscle aches, tiredness, fever, nausea, vomiting, and/or diarrhea.
These can eventually lead to severe symptoms including kidney failure, seizures, mental
confusion, coma, and/or death. Symptoms can present as early as seven days to a year post-
infection. For relapsing parasites, symptoms can re-arise months to four years post-infection as

the parasite lives dormant in the liver. (CDC, 2023).

Treatment

The treatment course for malaria relies on the use of antimalarial drugs such as
Artemisinin-based Combination Therapies (ACTs), which combines two pharmaceuticals and is
preferred for their efficiency and potential to lower resistance emergence (Mutabingwa, 2005).
While there is an array of other antimalarial drugs such as chloroquine, mefloquine, and
doxycycline, ACTs have proven to be the most effective. Thailand was one of the forty-three
countries that adopted ACTs by February of 2005 to help combat malaria outbreaks
(Mutabingwa, 2005). However, the efficacy of these therapies was quickly challenged by the
emergence of artemisinin resistance malaria along the Thailand-Myanmar border (Na-
Bangchang & Karbwang, 2013). This multi-drug resistant strain results from P. falciparum, the

second most common species in the target region. Malaria should be promptly treated as severe
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complications can arise soon after infection. If medications are not administered, the patient’s

condition can rapidly worsen and be fatal.

Previous Malaria Successes

Across the world, malaria has been combated in a multitude of ways. In this section, our
group highlights past successes in malaria prevention, and explores the eradication of the disease
in other countries. The research shows the impacts of these strategies and the implications for the
future. This information provides guidelines on potential improvements and considerations for

implementations in Thailand.

Successful Prevention and Treatment Methods

The Global Malaria Eradication Programme (GMEP) in the 1950s and 1960s was highly
successful in the elimination of malaria from several regions of the world but fell short due to its
inability to build on its achievements and adapt its interventions to different malaria strains that
show drug and insecticide resistance. This program relied primarily on vector control by mainly
indoor residual spraying and systematic detection and treatment of cases. The GMEP eventually
ended in 1969 due to increasing costs to combat mounting drug and insecticide resistance

(Malaria Consortium., 2014).

Long lasting insecticidal nets (LLINSs), as seen in Figure 4, artemisinin-based
combination therapies (ACTs), and change in land use, such as clearing forests for the cultivation
of cash crops have led to a great improvement on the malaria epidemic in the last decade due to

the adoption of the Global Malaria Control Strategy in 1992 and the Roll Back Malaria initiative
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in 1998 (Shretta et al., 2017). The GMEP also followed on the discovery of dichloro-diphenyl-

trichloroethane (DDT) effectiveness in killing the malaria vector.

Figure 4. Image of village local holding a LLIN that had been previously distributed.

The experience from the GMEP teaches contemporary elimination programs about the
need to sustain investments, involve community engagement, integrate with healthcare systems,
and invest in information and communication technologies (Shretta et al., 2017). Currently,
malaria clinics, malaria volunteers, and the existing health infrastructure in diverse areas carry
out most of the malaria case identification in Thailand. In the forest areas, where there was a
high volume of population movements, treatment was provided by malaria staff (Konchom et al.,

2005). However, it was generally difficult to treat patients for a radical cure and case
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investigation due to their occupational activities and migratory habits. Encompassing the human

element of malaria control is required for effective elimination.

Successes in Other Countries

Numerous countries have successfully combated malaria epidemics using malaria

eradication programs, surveillance, and prevention methods.

Argentina was the first South American country to eradicate malaria. The country took a
different approach to malaria prevention by altering their agriculture. Argentina managed
breeding sites via infrastructure and vertical vegetation which decreased the density of shaded
areas that the vector thrived in (Sharma et al., 2022). These tactics should be considered and re-

evaluated for plantations.

Both El Salvador and Algeria used geographical stratification and mapping to locate
sources of malaria. Once the outbreak point was located, follow up epidemiological surveys were
distributed, and surveillance was used to track imported malaria. These strategies allowed El
Salvador and Algeria to control the disease’s spread, which eventually led to its eradication

(Sharma et al., 2022).

Like the Thailand-Myanmar border, the Thailand-Cambodia border is facing malaria
outbreaks concentrated among plantation workers. A case study was conducted where active
case detection approaches were implemented in three provinces in Cambodia in an attempt to
reach remote populations (Stratil et al., 2021). Mobile malaria posts were placed at each border

crossing and forest entry point. Any person who passed through the post was subjected to
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malaria testing. These posts helped Cambodia identify migration patterns and track positive

malaria cases. With the information gained from the malaria mobile post, outreach sites where
testing and ITNs were offered were placed in areas popular among locals. This study revealed
that service delivery sites were successful in reaching remote populations, and mobile malaria

posts were the most effective in detecting malaria cases (Stratil et al., 2021). However, the

limitation to this strategy is maintaining a health care workforce to conduct testing at the mobile

malaria post sites. It is essential to study other countries' tactics and learn what could potentially

be applied to the Phraek Takhro Village.

With the knowledge of the village our project focuses on, plantations, the malaria
parasite, climate, and potential tactics, the team had a comprehensive understanding of the
information needed to investigate the malaria outbreaks and design an effective strategy to

combat the outbreaks.
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Methodology

The ultimate goal in collaboration with the Raks Thai Foundation was to propose
activities and effective strategies, to reduce malaria amongst the population in Phraek Takhro
village by March of 2024. Thus, the team identified three objectives that must be initially met

before a strategy can be designed.

1. Identify current malaria prevention methods implemented in Phraek Takhro Village.
2. Determine why the current methods have been ineffective.
3. Understand the daily lifestyles of locals and migrant workers to tailor our strategy

accordingly.

This section will discuss the importance and purpose of each objective, detailing its
vitality in our investigation to tailor a strategy that works best for the population within the
targeted area. Moreover, the utilization of different types of information gathering methods

suitable for each objective will also be described.

Identifying current malaria prevention methods implemented in Phraek Takhro village

Our first objective aims to gather data on the current prevention methods in place which
will provide us with insights into what practices are preferred and considered effective by the
locals. Information on the past and current prevention methods explored by the community is
vital so that we can appropriately assess what types of adaptations or interventions should be
made, learning from the community's past experience in dealing with this long persisting

disease.
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In order to gather this information, we sought out knowledge from two main groups of
people, the Thai authorities and the locals from the Phraek Takhro village. Firstly, the Thai
authorities are essential in recognizing what forms of official support are being provided to the

Phraek Takhro village. On the other hand, we also acknowledge that locals within the village

may have their own strategies in dealing with malaria, thus this warrants another key area of data

collection. Focus group meetings were held with Thai authorities to ensure equal input from all
participants, allowing conversations to further understand the current prevention methods
implemented. Meanwhile, semi-structured interviews were conducted with the locals which
allowed us to have pre-determined questions in addition to further questions as deemed

necessary.

On the 25th of January 2024, our team traveled to Prachuap Khiri Khan for a total of
three days. Over the first two days, our team conducted a total of four focus group meetings to
mark the beginning of a strong relationship with the Thai authorities, where the Raks Thai
Foundation served as the backbone behind all operations. The authority groups included the
Director of Sub District Health Promoting Hospital, the Head of Vector Borne Disease
Prevention and Control, and the President of Administration for Bueng Nakhon Subdistrict.
Discussions on the topics of malaria and prevention methods were made, and the questions are

outlined in Appendices E, F, G, and H.

With the connections obtained from the authority meetings, we were given the

opportunity to travel to the village for some preliminary interviews to understand the prevention
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methods utilized within the village. Semi-structured interviews with the Village headman,
malaria volunteers, and locals were conducted, where enquiries about the current prevention
methods, the resources available and current problems faced are the key topics that we focused
on. Overall, our team made two trips in order to reach data saturation, and next the team

investigated why the current prevention methods are ineffective.

Determine Why Current Methods Have Been Ineffective

Our team aimed to understand factors that contributed to the ineffectiveness of the
current prevention methods in the Phraek Takhro Village. With this information, we were able to
adapt our strategy to account for previously made mistakes and develop a more effective
strategy. During the focus group meetings, we asked the Thai authorities why they believed there
were still malaria outbreaks despite the malaria prevention efforts. Taking this information into
consideration, we set out to learn more from locals of Phraek Takhro Village. We wanted to hear
directly from the locals to understand their perspectives as they are the population most affected.
On our first visit to the village, we began conducting in-person interviews with locals in the area.
We interviewed locals for 2 to 3 hours and organized a second visit to the village to continue our

research.

Our second data collection trip began at the health clinic in the Phraek Takhro Village
where we were greeted by three malaria volunteers who generously offered to guide us for the
duration of our visit. We planned to interview at least 15 locals, 15 migrant workers, and 15
malaria volunteers. A baseline of 15 for each target group was appropriate based on the number

of previously prepared questions and the time reserved for interviews. Before beginning

20



interviews, we divided into two groups to maximize efficiency of data collection since we were
required to leave the area by 5 pm due to safety concerns. Each pair was assigned at least one

malaria volunteer to provide translations due to the language barrier.

We conducted semi-structured interviews with prepared questions outlined in Appendices
B, C, and D. On the first day, we traveled by motorcycle through mountainous terrain to reach
locals not working on the plantations. Upon talking to the first locals, we noted hesitation and
unwillingness to reveal information, thus we incorporated ice-breaker-style questions. We aimed
to make the interviews feel like normal conversations to help locals feel at ease and provide us
with authentic information. Each interview lasted approximately 10 minutes, and the locals’
understanding of malaria, current prevention methods and their personal opinions were

thoroughly explored. We interviewed a total of 28 locals.

On the second day, we followed the same steps as the previous day, but focused on
plantation workers and malaria volunteers. To access this population, we traveled to the rubber
plantations. During our time on the plantations, we conducted observational studies which
allowed us to witness how the workers interact as part of the plantation community. The
observational study helped us gain a perspective of the daily life of the workers in this area. We
spent approximately 4 hours observing those in the area before continuing with interviews. Only
a few malaria volunteers were interviewed due to them being sparsely spread throughout the
province. The volunteers informed us that most malaria efforts stem from the school, so our

group visited the local school to interview teachers and administration staff.
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After our interviews with the school staff, we were informed of natural prevention
methods present in the village that are often used by the locals. The team was told of non-
chemical alternatives from the focus group meetings and quickly realized these methods are
more suitable for the area. We scheduled a meeting with and interviewed a Chulalongkorn
faculty member who graduated with a degree in medicinal herbs and a concentration in malaria.
We aimed to understand what natural methods he believed were most effective and what other

herbs could be introduced to and utilized in the village.

Understand the Daily Lifestyle of Locals and Migrant Workers to Tailor our Strategies
Accordingly

We aimed to understand the daily lifestyles of the locals and migrant workers in the
Phraek Takhro village. We can then adjust our strategies accordingly to better suit our target
population. In the time we spent in the Phrack Takhro village, we dedicated our time to observe
the locals and the migrant workers. During the observation, we did not interact with the locals
and migrant workers so that we could get the most accurate understanding of their lifestyles. We
took note of the locations that we observed and the villagers’ behavior and activities such as
during the meals or when they worked. We conducted our observational study for around 2 to 3
hours. To further develop our understanding of the villagers' lifestyle we also asked questions
regarding their daily routines or activities in our interviews. This provided us with more

information on the villagers' activity that our observation periods may not cover.
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Results and Analysis

Once all the data had been gathered, we sorted and analyzed the information from the
interview, meeting, and observations. This allowed us to identify four main issues that may be
connected to the main causes of Prachuap Khiri Khan’s widespread malaria problem. This
chapter delves into our research results from Phraek Takhro Village, providing insight into our
findings and their connections to the decline of malaria in the area. Our main objectives for this
chapter were to paint a clear picture of the challenges and discuss the malaria situation in Phrack

Takhro Village associated with the information we found.

Identifying current malaria prevention methods implemented

A noteworthy discovery was the significant correlation between the perceived simplicity
of the use of a preventive measure and its execution by locals and plantation workers. The results
of the analysis showed that participants regularly adopted strategies that did not disrupt their
daily activities or required minimal effort to implement. Along with using local methods, the
locals and migrant plantation workers combine conventional malaria preventive measures
including bed nets and spray repellents. The local methods include burning lemon leaves to
produce smoke that repels mosquitoes, flipping water basins to prevent standing water, and
leveling the land to prevent water collection. Although locals and migrant workers mentioned
these strategies in interviews, they were not the most common. Rather, bed nets, spray repellent,
and wearing clothing with coverage were the three preventative strategies that were most

frequently used as seen in Figure 5.
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PREVENTION METHODS

mosQuiTo REPELLENT wAIST BELT [N ¢

BURNING LEMON LEAVES [l 1
LARGE-SCALE CHEMICAL sPrRAYS [ 2
PUTTING SAND IN WATER [l 1
epucATiON AT scHooL [ 3

FLIP WATER SOURCES [l 2

LONG SLEEVES/PANTS

BED NETS

Figure 5. This graph shows the number of various malaria prevention methods mentioned

throughout the interview.

These three approaches are practical for locals' and migrant workers' lifestyles. Before
COVID-19, locals and malaria volunteers told us that the government would provide bed nets
and insect repellent spray to the community, this facilitated simple access to these preventative
measures for both locals and migrant workers. However, post-COVID-19 locals and migrant
workers have expressed concern for the discontinued distribution of these supportive products
since they have limited access to them otherwise. Likewise, villagers can lower their risk of
mosquito bites by wearing long sleeves and long pants. Mosquito repellent waist belts were
introduced since some plantation workers did not find wearing long sleeves and long pants

convenient for tapping rubber. The belts work by igniting a flame to the spiral repellent, then
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insert into a disk attached to the belts. The scent of the spiral repellent is very well spread which
allows them to go about their day while staying protected from mosquitoes without reapplying

spray repellents or wearing long sleeves clothing that is inconvenient during working.

We discovered from our conversations with the school principal and headmaster that a
larger audience in Phraek Takhro Village needed to be informed about malaria awareness and
related issues. The school placed a high priority on educating students about malaria prevention
and symptoms, hoping that the young people would be able to relay the knowledge to their
families, the school also grew citronella that was used to make repellent spray for students to
take home. The community relies heavily on the Ban Phraek Takhro Border Control Police

School for malaria information dissemination and distribution of natural products.

A critical aspect in accomplishing our goal was evaluating the preventative measures
currently in place in Phraek Takhro and making references regarding their prevalence.
Convenience and lifestyle compatibility play a major role in the willingness of locals and
plantation workers to adhere to malaria control measures. These insights were used to help

design strategies that will be favored to villagers and accommodate their daily routines.

Determine why the current methods have been ineffective

While there are multiple malaria prevention methods being implemented by those in
Phraek Takhro Village, the increased number of malaria cases means that these methods are not
efficient. From our results summarized in Figure 2, we have identified four main points to

summarize why the currently implemented malaria prevention methods are unsuccessful: the
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remote area, the knowledge gap, the lack of official support, and insufficient products being

distributed.

This remote forest-heavy area directly borders Myanmar, adding to the difficulties of
malaria control in the area through the spread of malaria related information. During our meeting
with the Director of Sub District Health Promoting Hospital, we were informed there are forty-
seven points along the Thailand-Myanmar border where migrant plantation workers can cross
into Thailand on motorbike or by foot to work. Official entry points between these two countries
are closed, making these unsupervised border crossings increasingly popular. However, these
border crossings are not monitored, meaning that it is not possible to determine who is entering
Thailand and who is not receiving information about the malaria disease and malaria prevention

methods.

With the village of Phraek Takhro being so vast and remote, the lack of internet increases
difficulties in communicating malaria information to the entire population. In the village,
information about malaria disease and prevention methods is related to locals through the
volunteers who travel between residences and verbally spread information to those encountered.
Upon visiting the village, it was noted that volunteers knew where locals reside, but were
unaware of the location of migrant worker households. This creates challenges in spreading
information and health care to the plantation workers and their families. In addition, limited
access to electricity and the internet means that word of mouth is the primary means by which
information is spread. Thus, when people cannot be found, the information is not conveyed to

them and they are left without the necessary knowledge.
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Given this deficit of knowledge, it has become clear to us that the insufficient
communication methods are not sufficient to reach the entire village population, resulting in a
knowledge gap between what volunteers believe is being understood and what locals are actually
understanding. Interviews revealed that a significant portion of malaria-related information is
shared to children through the Border Police School, creating a knowledge deficit between adults
with and without children enrolled in the school. After conducting interviews with both malaria
health volunteers and locals, we noted that there is a disparity in knowledge regarding malaria.
The three volunteers who guided us for the duration of our trip communicated to us that they
travel through the village by motorbike and spread malaria awareness to individual households.
While volunteers stated that sufficient information about both the malaria disease and malaria
prevention methods are being communicated to locals, the interviewed locals were unable to
identify symptoms of malaria. For example, one interviewed plantation worker simply stated that
people who are diagnosed with malaria get red eyes and a local briefly mentioned infected

individuals being "hot and cold" in reference to a fever.

Furthermore, not all locals and plantation workers are concerned with the use of
preventative measures as they do not have a thorough understanding of the disease they are
protecting themselves against. This is also shown in observing the collected interview data. One
local who was unable to report any knowledge on malaria stated that while he uses mosquito
repellent, he is sometimes lazy and does not put it on. Those who do use repellents and other
preventative measures as recommended face other barriers in terms of their access to malaria
prevention materials. A significant portion of the population also perceived malaria as a common

or normal disease as they accept mosquitoes as part of their living environment. Knowing this,
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there is a heightened need for awareness and education as most locals and workers do not seek

prevention methods.

Our team has witnessed limited outside support from officials, in addition, the support
provided has been insufficient. Due to the remote nature of the village, it is difficult for locals to
travel to stores to buy supplies such as bed nets and repellents. The visualization of the remote

area can be viewed in Figure 6.

Figure 6. Image depicting the remote area and living quarters in the village.

Stores that sell these necessities are very far and difficult to travel to according to two of
the locals interviewed. In cases where locals need medical treatment and must travel to the
hospital, they report that Hua Hin Hospital is 55 kilometers (34.18 miles) away from the village.
This is a difficult distance to travel when a motorbike is unavailable or when one requires
medical attention. Instead, those who were ill preferred a volunteer to visit their household rather

than travel to a hospital that is further away. Prior to the COVID-19 pandemic, bed nets and
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repellents were distributed by local authorities to those of the Phraek Takhro Village. While one
volunteer did mention that they were in the process of preparing for distribution, there has been

no action or communication proving this.

During our interviews, we were informed that these preventative measures were no
longer being distributed and the supplies that had been provided prior to COVID-19 did not meet
the needs of locals in this area. Many locals expressed concern over the size of the nets provided,
claiming they were too small for even a single tall person to use. Additionally, locals mentioned
that the holes of the provided nets are too large and allow mosquitos to bypass the nets. The only
sufficient bed nets must be purchased at a nearby store, which occasionally deters locals from
using them due to the additional cost. As seen in Figure 5, bed nets are the most frequently used
prevention method, emphasizing the importance of providing sufficient bed nets to the
population. The chemical spray repellents available to locals are also insufficient as 5
interviewees mentioned an allergy to the repellent while 2 complained of the smell as seen in

Figure 7.
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PREVENTION AND TREATMENT OBSTACLES
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Figure 7. This bar graph shows the number of times various obstacles to malaria prevention and

treatment were mentioned throughout interviews.

Additionally, 2 interviewees complained about the amount of time before reapplication is
required. Our interviews with authority officials and malaria volunteers also yielded mention of a
chemical spray that is applied to the walls of houses annually to prevent mosquitoes from
coming near the walls of the houses. When the team inquired about these treatments to locals and

the school, we were told the spray was ineffective as people were still reporting mosquito bites.

30



Understand the Daily Lifestyle of Locals and Migrant Workers to Tailor our Strategies
Accordingly

Through our observational analysis, we learned that the locals of the Phraek Takhro
village live a very simple and sustainable lifestyle. While observing the daily behaviors of the
locals, we noted they occupy their time by relaxing in their households and enjoying local foods
such as areca nut. We did not observe anything notable, which suggested a straightforward
lifestyle. A limitation of this study was the short time frame of our observational analysis, which

could result in an inaccurate representation of their lifestyles.

[ We consulted the malaria volunteers to gain an outside perspective and cover any
additional information our observational studies did not reveal. Similar to what we had
observed, the volunteers explained locals have a simplistic lifestyle. They mentioned they
mainly do housework and chores, and for leisure, they explore the nearby forest. However,
there appears to be a disconnect between the volunteers and the migrant plantation

workers as there is minimal interaction between the two groups. |

The majority of individuals communicated using the Thai language, but it was evident
they are not fluent. Their Thai was sufficient in communicating general ideas, but was not
proficient in advanced dialogue. While workers were conversing, we observed other languages
that were later identified as Burmese and Karen. This prompted the concern of language barriers
as a prevalent limitation in our study. The locals and migrant plantation workers reside across the
plantations. Houses were located significant distances from one another, secluding individuals

from neighborly interactions. Their homes included minimal infrastructure, limited design, and
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only the necessities to live a sustainable life, enforcing the common theme of simplicity. We
observed that they have hung tarps and sheets to further enclose their living spaces. We also
noted that there are distinct separations between sleeping quarters and living quarters. We found
that the migrant plantation workers’ households have larger families than those of the local

population, as seen by the abundance of essential needs surrounding their dwellings.

OCCUPATIONS OF LOCALS AND WORKERS
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Figure 8. This bar graph shows the occupations of the locals and workers in the village.

Plantation work is the most common and prevalent occupation within the Phraek Takhro
Village. Among the local population, mostly men were observed going to work on the
plantations while women stayed at home and tended to the house and children. In regards to the

migrant workers, both men and women work on the plantations. This was further supported
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during our interviews when we inquired about the occupation of each interviewees, and (as seen

by Figure 8) found that 82% of our sample population were plantation workers.

[ Based on observational research, migrant plantation workers tend to engage in more

malaria prevention activities than the Thai locals as they are actively practicing methods

that do not complicate their everyday lives. |
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Conclusions and Recommendations

The prevalence of malaria in Prachuap Khiri Khan requires a comprehensive approach to
build a more resilient community. The perception of malaria being considered as a normal or
common disease by a significant portion of the population underscores a need for heightened
awareness and education as most locals and workers do not utilize many prevention methods
since they accept the mosquitos as part of their living environment. All education provided on
the disease’s knowledge is distributed through the children at school and health clinics in the

village.

The inefficiency of current malaria prevention methods drives the need for redesigned
techniques that are proven to be sustainable, are suitable for the villagers’ needs, and
accommodate the villagers’ preference for natural products. Our research revealed that urgent
attention is required to assist this population in reducing malaria through the introduction of new

malaria prevention methods.

The insufficient and limited information distribution throughout the village coupled with
ineffective prevention measures have contributed to the increased need for improved prevention
strategies. With children being the primary recipient of malaria-related information, and the
school the source of natural products, outreach via communication must be extended to a wider
community. The situation is further complicated by the long distance between residences and

hospitals, making access to medical resources difficult.
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To address these challenges, we proposed the Raks Thai Foundation host bi-weekly
workshops after customary community gatherings on Sundays. This workshop includes making
natural products in the form of repellents using resources such as citronella and other native
herbs locally grown and maintained at the school. We would like to highlight the usage of
banana leaves and reusable bottles as packaging to maintain sustainability. This proposal
promotes the collaboration of multiple stakeholders, such as the Border Police School and the
malaria volunteers in the area. This approach ensures information is distributed to all audience
members and is spread universally across the village. Community members who attend will
receive a kit to create the repellent, larger bed nets as requested, and further information on
malaria prevention, symptoms, and treatment. We hope that our collaboration with the herbal
medicine expert will manufacture additional mosquito repellent products such as essential oil
moth balls and adhesive repellent patches in the future. We recommend the Raks Thai

Foundation continues researching these products to implement into the workshops.

A flyer and infographic were created to promote the bi-weekly workshops, ensuring the
spread of malaria-related information to every village member. Informative floutlining the
necessary ingredients for crafting natural citronella mosquito repellent, as per the guidance from
the Border Police School, will be handed out during the workshop, as depicted in Figure 5.
Similarly, an infographic detailing natural mosquito repellent patches and home-based
prevention techniques using locally sourced herbs, as advised by the herb medicine expert, are
illustrated in Figure 6 and Figure 7. The advertisement encompassing information on all-natural
products, providing a comprehensive overview of the workshop and recommended methods, can

be found in Figure 4.
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Our malaria workshop encompasses sustainable prevention methods that we would like
to make available to the Phrack Takhro community. Through the distribution of homemade
mosquito repellent kits, essential oil moth balls, and adhesive repellent patches, the community

will have access to convenient and natural prevention methods.

To accommodate the request for natural prevention methods, we intend to use herbs such
as citronella, bitter bush, rosemary, and basil. All of these herbs have been proven effective as
mosquito repellents and they do not contain the harsh chemicals that cause allergic reactions and
skin irritation. The natural scents of these repellents mean there are no harsh chemical odors,

addressing a complaint from locals.

To promote sustainability, the components of the kit will be packaged in banana leaves
and reusable bottles. The repellent patch will be made from pineapple pulp that is locally sourced
from the village’s plantations. It was essential that resources are available to the locals to
ensure they do not face shortages of supplies. Additionally, the moth balls are reusable since

villagers simply have to soak them in essential oils to repel mosquitos.

All of the prevention methods included in this workshop have been tailored to the
lifestyles of locals and migrant plantation workers. The natural qualities of the methods align
with the locals’ preferences, and the accessibility of the products makes them convenient for
local use. By addressing the natural preferences of locals, the sustainability of products, and the
suitability to the target population, we can warrant the longevity and utilization of our proposed

methods.
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Figure 9. Example of a flyer distributed to educate village members about natural, sustainable

prevention methods that will be implemented at the bi-weekly workshops.
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Recommended Products
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Figure 10. Infographic describing the ingredients essential to making natural citronella mosquito

repellent as described by the Ban Phraek Takhro Border Patrol Police School.
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Citronella
and Siam
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Figure 11. Infographic advertising the usage of natural mosquito repellent patches as described

by a medicinal herb malaria specialist.
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Figure 12. Infographic advertising an at-home prevention method utilizing locally grown herbs

recommended by medicinal herb specialist
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Appendix A - Semi-Structured Interview Verbal

Consent

You are being invited to participate in an in-person interview at XX location. This
interview will take approximately 30 minutes in order to gather data as part of our research
project: Investigating Malaria Outbreaks in Prchuap Khiri Khan. We will be partnering with the
Raks Thai Foundation to investigate the malaria outbreaks in rubber plantations located in
Phraek Takhro. Malaria is a major public health issue in Thailand, with the Ministry of Public
Health actively working on the National Malaria Elimination Strategy to eradicate the disease by
2026. Through raising awareness, understanding the target population, and recommending
strategies, the goal is to assist in the elimination of malaria in Thailand. Working alongside the
Raks Thai Foundation, strategies to eliminate malaria in Prachuab Kiri Khan will be investigated
and implemented. The information gathered during this study will be published and all
participants will remain anonymous. You have the right to ask any questions about the topics
discussed before, during, or after your interview. Your participation is voluntary. Your refusal to
participate will not result in any penalty to you or any loss of benefits to which you may
otherwise be entitled. You may decide to stop participating in the research at any time without
penalty or loss of other benefits. The project investigators retain the right to cancel or postpone
the interview any time they see fit. All of the data collected will be kept in a password-protected

file. We appreciate your participation and thank you for your cooperation.
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Appendix B - Rubber Plantation Workers

Questions regarding the worker’s daily routine.

1.

2.

3.

What does a typical day look like?
When does your day start and finish?

Are there any preventative measures for protocol? (specific types of clothes, sprays, etc.)

Current protocols and treatments for malaria.

1.

2.

3.

4.

What happens when someone gets infected by malaria?
What types of treatment are available?
Where do you go for treatment?

Are there any follow-ups?

Opinions on why malaria outbreak persists.

1.

2.

Why do you think malaria infection rates are still high within the plantation?

What do you think should be done or implemented in order to lower the infection rate?

46



Appendix C - Regional Malaria Prevention
Volunteers/Workers

1. What activities do you currently partake in regarding malaria?

2. What are some past experiences you have had with malaria outbreaks/cases?

3. What preventative methods do you promote at the clinic?

4. What recommendations do you have for the local population?

5. Based on your experience, what are the most effective treatments for malaria?

6. What do you believe is the most effective prevention tool?

7. What changes should be made to the rubber plantation to reduce infection among the
workers?

8. How do you gain locals’ trust regarding health information? How would we be able to

encourage people to interact with malaria education?
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Appendix D - Locals

Can you describe your daily activities and routine in Prachuap Khiri Khan?

Are you familiar with malaria, its symptoms, and its transmission?

Have you or anyone you know ever been diagnosed with malaria?

What preventive measures, if any, do you take to protect yourself and your family from
malaria?

Are there any challenges or obstacles hindering community participation in malaria
elimination efforts?

Have you faced any challenges in accessing healthcare services for malaria?

If you are aware of malaria elimination programs, what is your opinion on their
effectiveness?

What changes or improvements would you like to see in the community's approach to

malaria elimination?
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Appendix E - Head of Vector Borne Disease

Prevention and Control

1. In your opinion, what is the main cause of the increase in malaria in rubber plantations
across the border?

2. How are you currently utilizing LLIN/ITN for malaria prevention/How are LLIN/ITN
distributed to local populations?

3. Have you noticed that local populations prefer to use malaria prevention methods that are
chemical-free?

4. What are some specific initiatives focused on promoting malaria prevention methods
without the use of chemicals?

5. What measures are in place to assess the effectiveness of LLIN/ITN and chemical free
prevention methods?

6. What improvements are being considered to enhance current prevention methods?

7. How does your unit collaborate with local communities to promise non-chemical
prevention methods?

8. What community engagement strategies are used to gather feedback regarding the

effectiveness of these strategies?
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Appendix F - Head of Disease Prevention and Control

10.

11

. In your opinion, what is the best method to prevent malaria? What is the best method that

does not use chemicals?

What system do you use to detect and track active cases?

What type of individuals are a part of your data collection pool?

Do you notice a lack of reported cases from certain regions?

What have you identified to be the most successful method of identifying positive cases?
How do you reach individuals to collect data? How do you ensure they will follow up?
How do you utilize your data to make changes with current malaria prevention methods?
Based on data collected, what are your suggestions and viewpoint to combat malaria
outbreaks?

To what extent do you collaborate with other organizations or communities to identify
malaria prevention methods?

If yes, what organizations?

. What data trends collected within the last year do you think are the most concerning in

terms of malaria outbreaks?
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Appendix G - Subdistrict Administrative Organization
of Bueng Nakhon: President of the Subdistrict

Administrative Organization

1. What language barriers may we encounter when conducting interviews?
2. How will individuals be selected for interviews?

3. How would surveys be collected and distributed?

4. Are group interviews more beneficial than one on one?

5. What are some methods currently being used in the village?
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Appendix H - Village Headman

1. Can you provide a brief overview and responsibilities as a Village Headman?
2. How do those responsibilities fall under malaria prevention and education?

3. What malaria clinics/prevention techniques are accessible within the village?
4. How do you gain locals’/migrant workers’ trust regarding health information?

5. How would we be able to encourage people to interact with malaria education?
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