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Different projects engage to eliminate malaria in Myanmar; however, malaria
continues to remain a significant public health problem. Therefore, a comprehensive package
intervention called “the village-based malaria elimination model” was carried out in one of
the malaria-affected townships, Banmauk, in upper Myanmar, during June to November
2018. It is a systemic intervention to address interrupting of malaria transmission in
accordance with elimination definition (i.e <1/1000 API) by means of comprehensive
malaria control activities which consists of preliminary entomology assessment and KAP
survey, routine mass blood survey, assessing diagnostic accuracy of current tools, loud-
speakers base health messages announcements, real-time cases reporting and notification
through mobile messaging by village malaria workers. Four villages among the most malaria-
burdened areas were randomly selected: two villages were assigned as the intervention group
and two as the control group.

Each activity included in the model showed separate effective outcomes. Overall,
there were significant improvements in community practice related to malaria care-seeking.
In-time reporting systems through mobile messaging were feasible and, more importantly,
there was an overall effect in reducing malaria morbidity. In the linear regression model, the
factors demonstrated to be significant predictors of decline in malaria by intervention villages
were the number of health message announcement activities (p < 0.001), real-time mobile
case reporting by malaria workers (p < 0.001), ownership of nets (p < 0.001), and routine
mass blood survey (p < 0.05). However, the training showed no statistically significant
association (p > 0.05). The steep decline in malaria cases among the intervention villages
suggested that this intervention might be effective to reduce the malaria burden among these
rural locales. The National Malaria Control Program may consider implementing this
standard model and provide support for its sustainability.

Field of Study: ~ Public Health Student's Signature ...........cccceeereeienene
Academic Year: 2018 Advisor's Signature ...........cccceeeeerneennen.
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CHAPTER
INTRODUCTION
1.1 Background and Rationale

According to the World Health Organization's data, in 2016, more than half of
the world’s total population approximate of three billion people are at risk of affecting
malaria. Among them, around 216 million people became ill with malaria and more
than 440,000 deaths were reported globally. In this particular context, sub-Saharan
Africa possessed the highest number of malaria cases by 80% of cases and 91% of all
malaria deaths when only 10% of world malaria cases and 6% of deaths were occurred
in South-East Asia Region (V. It was very obvious that the result came out from
intensive malaria control and prevention activities by multi-sectorial approaches over

the world.

Malaria elimination is defined as the "interruption of local transmission of a
specified malaria parasite species in a defined geographical area as a result of deliberate
activities". Whereas, there should be sustainable measures that should be in place to
avoid re-establishment of malaria transmission. For the certification of malaria
elimination in a particular country, there should be the interruption of local malaria
transmission by all human malaria parasites at least three consecutive years. In the
meantime, there were some determinants to conclude the success rate for elimination
progress, which are readiness and capacity of the health system, amount of investment
and other factors like biological situation, the surrounding environment, and the
demographic and economic realities of each country . During this decade, seven
countries: United Arab Emirates (2007), Morocco (2010), Turkmenistan (2010),
Armenia (2011), Maldives (2015), Sri Lanka (2016) and Kyrgyzstan (2016) in the

world were successfully declared for achieving malaria elimination .

Based on the recent evidence, the elimination of Plasmodium falciparum from
the Greater Mekong Sub-region (GMS) seems to be the only way to halt the spread of

multi-drug resistance and prevent the emergence of untreatable malaria. With the
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commitment of all Asia Pacific leaders, during the 9" Asia Summit in November 2014,
the malaria advisory group has declared that elimination of malaria in the GMS by 2030

is likely to be feasible and attainable .

In the meantime, even though Myanmar is on a good track of reducing malaria
burden, there are still considerable morbidity and mortality in comparison to South East
Asia Countries. In 2016, 43.9 million population living in 291 out of 330 townships are
at risk of getting malaria infection ). The number of deaths and cases of malaria has
dropped significantly from, respectively, 1,707 and 516,041 in 2010 to 21 and 105,178
in 2016, reflecting a substantial improvement in case management, particularly at the
periphery and among populations at risk of malaria. However, it is still in the list of the
highest malaria morbidity rate and mortality rate countries in the WHO - Regional

Office for South-East Asia (SEARO) region ©.

In Myanmar up to 2018, the recommended first-line treatment for confirmed
uncomplicated P. falciparum malaria in adults and children includes a 3-day regimen
of either artemether + lumefantrine, artesunate + mefloquine (ASMQ), or
dihydroartemisinin + piperaquine (DHAPPQ) followed by a single stat dose of
primaquine ). During 2009, the evidence suggested that prolonged parasite clearance
times in malaria patients treated with Artemisinin-based Combination Therapies
(ACTs) either one of all three recommended ACTs prescribed in the country. This was
the very first alarming signal of evolving drug resistance malaria in Myanmar 7. In
2014, mutation of K13 was noticed in some study areas including the western parts of
the country. The results also revealed that these mutants came independently and
declined the fact that it was spread from Cambodia . Therefore, it is strongly
recommended that every malaria case must be securely treated as soon after proper

disease confirmation.

Moreover, day 3 positivity rate and treatment failures after 28 or 42 days are
indicators for monitoring of antimalarial therapeutic efficacy in high-transmission
settings ®. All malaria cases detected in the drug resistance low-incidence areas should
be followed-up on day 7 and 28 after confirmation of the diagnosis to ensure parasite

clearance. However, while approaching malaria elimination with only a few caseloads,
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it will not be possible to perform therapeutic efficacy survey (TES) studies with clinical
and blood slide checks on the same days as recommended in TES protocols. Complete
adherence cannot be expected, but in an elimination perspective, the advantage of this
practice is that any treatment failure case will be given a second-line treatment. For this,
patient mobility makes it necessary for treatment providers to give each patient an

identifier number and malaria/treatment card .

Two randomized trials on the Thai-Myanmar border in which patients with
P.vivax were randomized to receive directly observed therapy (DOT) or self-
administered therapy demonstrated that P.vivax relapse was significantly lower in the
DOT group ©. However, both studies looked at a 14-day treatment regimen, and further
evidence is needed for the 8-course schedule currently recommended by NMCP in
Myanmar. Primaquine is expected to become increasingly acceptable as field-based
G6PD testing becomes increasingly available . Therefore, it is timely to identify
strategies to improve primaquine adherence in real-world settings to optimize treatment

efficacy with to decrease P.vivax transmission in the area.

In Myanmar, out of 37 species of Anopheles so far recorded throughout the
country. Among them, based on entomological and parasitological evidence, six
species, namely An. minimus, An. dirus, An. annularis, An. sundaicus, An. culicifacies
and An. philippinensis are locally dominant vectors infected with the malaria parasite.
In addition to the above, it is suspected that An. sinensis may also play a secondary role
in malaria transmission. An. maculatus is also a suspected secondary vector in the hilly
and foothill areas of the country. An. Aconitus could also play a secondary role
depending on the man/cattle ratio of a particular area. An. Jeyporiensis is to be regarded

as a possible vector wherever it is present in abundance ©.

With high-level political commitment is now in place, Myanmar has been well-
positioned to pursue an elimination agenda. Regarding WHO GMS strategies, the
country plays an ongoing process of malaria elimination in areas of both multidrug and
ACT resistance, and also to be narrowed down malaria epidemiological scenery by
reducing active transmission to achieve the elimination of malaria by the year 2015-

2030 ©. The National Strategic Plan for Intensifying Malaria Control and Accelerating
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Progress towards Malaria Elimination 2016-2020 represents the first phase of a 15-year
strategy to eliminate malaria in Myanmar. While delivering intensive control efforts in
more burden areas to reduce cases, elimination activities are carrying out in fewer
burden areas. Then the areas will be expanded progressively and expected that P.

falciparum will be eliminated by 2025. Then, the country will be malaria-free by 2030.

In Myanmar, currently, the overall public health services are under the
responsibility of the Department of Public Health (DoPH) of the Ministry of Health and
Sports ¥. Then the National Malaria Control Program is founded under the Vector
Borne Disease Control (VBDC) of DoPH for driving plans, policies to control malaria,
conduct capacity building training and carry out operational research, outbreaks control
and advisory and supervisory roles to all other implementing partners. Again, at State/
Regional level VBDC, the State/ Regional Health Director, team leaders and medical
officers and other technicians operate field level implementations, laboratory, and

entomological sections.

Currently, in Myanmar, response teams (RRT) are organized at the State/Region
level, but constrained resources and large coverage areas can delay for urgent
responses. Operational research on shifting the tasks of RRTs to lower administrative
units (i.e. “Districts” in Myanmar) is limited. Small scale evaluations of an effective
RRT in one district may be used to inform scale-up towards a national program of
strong, responsive RRTs. Therefore, the country should consider the township level
team rather than the district level by empowering current human resources by a task-

shifting procedure @,

In Myanmar, the public health sector is still under-resourced, facing human
resource and supply chain challenges, and its service network is not sufficiently dense
in many areas . Thus, partnering with non-governmental organizations (NGOs) is
essential to enhance quality services, especially in areas where health services from
public sector coverage are poor or none. To date, 24 Organizations are currently
implementing 30 projects for intensive malaria control activities in Myanmar without
overlapping in any villages. Even though national strategy and elimination plans are

uniformly assigned for each category, different projects are doing different activities
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depends on their project goal, objectives, strategy, and available fund. Moreover, these
projects might emphasize mostly on coverage or outputs rather than maximizing
resources for improving outcomes and impacts. Hence, malaria prevalence is said to be
lesser deducted than expected to arrive at elimination goal i.e. API should be (<1/ 1000)
in 2018 among six current elimination States and Regions (Yangon, Mandalay, Bago,
Mon, Magway and Naypyitaw territory). The country needs to develop a strategy for

the involvement and supervision of the different kinds of private providers.

In the context of malaria elimination, the roles and responsibilities of VMWs
should be adapted to the country’s particular conditions and respond to local needs.
There should be a national strategy and approaches on involvement and empowerment
of communities, as well as improving their linkages with local health staff and
partnership with the private sector to ensure the sustainability of malaria preventive
activities. NMCP will conduct knowledge, attitudes, practices, and beliefs (KAPB)
surveys to evaluate the impact of IEC/BCC strategies and to assess the compatibility of
the practices, customs and beliefs of various social groups and minorities with existing
prevention approaches. Based on the results, IEC/BCC strategies and related materials

can be updated.

In the elimination phase, the country should concentrate on detecting every
infection and reacting to every confirmed case. Thus, malaria surveillance in the
elimination phase is aimed at (1) immediate detection and mandatory notification of all
malaria infections, within 24 hours to ensure that they are early and properly treated in
order to prevent generating secondary cases; and (2) whenever possible, investigation
of each malaria case to differentiate whether it was indigenous or introduced or
imported, ideally within 24 hours but not later than 3 days 1. Once a local transmission
of malaria or active foci has been observed, a proper investigation is carried out by
malaria staff within 72 hours (3 days) to describe the locality where malaria
transmission occurred for determining the underlying causes of ongoing transmission,
and rapid measures (responses) should be applied in a given focus as early as possible
but not later than 7 days to interrupt transmission and prevent its further spread. These

particulars can be solely handled by a township-level response team ©).
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Recording and reporting mechanisms and systems within existing public,
private and community-based health sectors should be established to address
elimination challenges by timely detecting and immediately notifying the malaria
program of all confirmed cases by the fastest means possible. National legislative/legal
requirements and administrative acts should be in place to facilitate compulsory
notification of confirmed malaria cases. All private health sector providers must report
every case diagnosed. In addition to the immediate reporting of every positive malaria
scenario, each service provider should report on the number of suspected cases tested
for malaria usually by RDTs and on the proportion of positive cases among them on a
regular (monthly) basis. Globally, studies have found the mobile reporting-based
malaria reporting system for malaria is an acceptable and feasible intervention for lay
health workers and one that can significantly affect program operations and malaria

transmission rates (113,

In Myanmar, mobile SIM cards were not freely available and even cost more
than hundreds of dollars until 2013. But since then, it has been transformed and become
cheaper and cheaper as less than 2 USD in 2015 (¥, Nowadays, SIMs are freely
available across the country and 90% of areas have network signal coverage. In 2015,
40% of the total population owned a mobile phone !>, According to a universal service
strategy for Myanmar (2018-2022), most of the people (90%) will be covered by
network and among them, around 85% will have internet access by 2022 (Post and
Telecom Department, 2018). Particularly in Sagaing Region, only 4.2% of the area is
uncovered by the facility as of January 2018 19, To take advantage of this, in this study,
a simple mobile phone reporting system was introduced among VMWs and evaluated
from the aspects of timeliness of reporting, correctness, and completeness of
information, preference, and challenges on using the system and acceptability for the
future. Hence, this study could also contribute evidence for the feasibility of real-time
case notification using mobile phones among VMWs in the selected remote villages,

where real-time reporting is rare but technology literacy is relatively high.

Ideally, it is recommended that malaria treatment should commence within 24
hours after the onset of fever, whereas self-treatment is not recommended to diminish

the danger of serious developments and forward transmission 7. Thus, appropriate
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diagnosis and proper treatment-seeking behavior, along with easy accessibility, have
become crucial '®. In particular, after the onset of fever, a prevalent symptom of
malaria, the patient should seek medical therapy (). It has been acknowledged that self-
treatment may lead to delays in seeking treatment 2%, Delays may lead to the
development of severe forms of infection, even within a few hours or days later ¢! 2,
One research specified that 79.4% of patients in the five counties along the Thailand-
Myanmar border in Tak Province were late in seeking malaria treatment ¥, Other
studies also identified economic, geographical, and health system factors as the

determinants for the delay ¢+

During the malaria elimination effort, KAP must be considered an essential
ingredient of adhering to the elimination agenda . In the meantime, studies have
proved that poor KAP levels have somehow contributed to the increased burden of
malaria ®%32), Thus, particular efforts to address the improvement of KAP always need
to be considered and implemented ®¥. Moreover, available data shows that overall KAP
levels among Myanmar’s people are drastically low ©*37. Innovative and newly
produced interventions based on published findings are still limited. Most of the studies
in Myanmar were targeted especially at malaria-prevention practices and care-seeking
behaviors rather than factors influencing overall KAP ©%3®_The evaluation studies for
the effectiveness of current interventions were also required in addition to strengthening
community participation. By knowing these elements, the new, results-based health
education interventions can also be figured out, especially for current malaria
transmission areas. Thus, this study was also explored the basic characteristics
associated with KAP regarding malaria among people living in the most malaria-

endemic villages of Myanmar.

According to relevant studies, communities took note of the correct health facts
but conversely, they still followed their own alternative beliefs >3, To overcome this,
simple and repeated health messages should be delivered. In Myanmar, limited
evaluation studies have been conducted, but result-based studies of innovative activities
are still needed. For some disease prevention campaigns, an individual’s details, such
as age, gender, family income, and education level, are the main contributors to be

considered for intervention effectiveness “% 4D, However traditional health-talks and
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community-based interventions delivered through voluntary-recruited selected
villagers should be considered for whole population coverage in malaria prevention

campaigns.

Loudspeakers are widely used in Myanmar for various purposes and occasions
to advise people, especially in rural areas. These are easy to use by the local community,
even without government electricity services or a large space to set up. All that is
required are an amplifier, a microphone, and a pair of horns attached to two units. For
the power source, 160-220 volts are required, supplied either by the government line or
others, such as inverters, solar systems, generators, etc. A limited study reported that
announcements made via such kinds of the system would be effective and conducive to
the spread of information in real-time “?. Besides, it can inform the community about
a disease outbreak and ensure emergency preparedness at any time without any delays
and with minimum effort, as only one person is required for the task. Hence, here the
researcher has introduced and explored the effectiveness of health message
announcement through loudspeakers about malaria care-seeking and prevention

practice among people living in a malaria-endemic area of Myanmar.

In areas with poor public health infrastructure and services, the establishment
of a network of Village Malaria Workers (VMWs)/ Integrated Community Malaria
Volunteers (ICMVs) is the best and often only option to reach the total coverage of
curative and preventive services, in order to detect, notify and treat every malaria
infection in a proper and timely manner “*®). There are, however, many challenges.
When malaria incidence is very low, VM Ws may not see enough cases to maintain their
skills and the population may not see their value. All service providers authorized to
diagnose malaria should be properly trained. The program staff should carry out regular
support and supervision visits to monitor the quality of laboratory services at all public
facilities. Training and re-training of all laboratory technicians should be continued,
and all laboratories should participate in quality assurance and control procedures.
Private pharmacies certified for malaria diagnosis and treatment should also notify all
confirmed malaria cases to public health providers and facilities, through proper

channels for appropriate follow measures.
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In low-transmission areas eligible for elimination, VMWs/ICMVs along with
health staff should be actively involved in case detection and reporting and may support
case and foci investigation and response. The public health staff should manage the
work of VMWs/ICMVs and other volunteers in collaboration with relevant malaria
health personnel. A proper national guide should be developed to assist in the
implementation of VMW-related interventions, including regular supervision of
VMWs/ICMVs. All VMWs/ICMVs should receive annual training on case
management, malaria prevention, and health education, and case reports as well.
VMWs/ICMVs should participate in regular meetings with township- and lower-level
health staff. Malaria and general health staff with the support of VMWs/ICM Vs should
develop materials and organize campaigns to sensitize communities about the
availability of free malaria diagnosis/treatment at public health facilities to increase

their demand.

For the capacity building, the National malaria program should build the
capacity necessary for entomological surveillance, and Standard Operating Procedures
(SOPs) related to entomological monitoring and surveillance should be developed.
Entomological surveillance should include identification of vector species, monitoring
vector behaviors and bionomics, mapping species distribution and density,
identification of host preference, seasonal fluctuation of species, and assessment of an
area’s receptivity. Entomological surveillance should also be carried out in epidemic-
prone areas based on set outbreak thresholds. Insecticide resistance is one of the greatest
threats to any concerted or prolonged attempt at malaria transmission control, whether
the goal is transmission reduction or elimination “¥. All existing and possible breeding
sites of Anopheles mosquitoes should be properly mapped with active foci of malaria,

particularly in areas eligible for elimination.

Whereas, areas of high transmission are certain to be important exporters of
parasites. Therefore, to reduce cases load in low burden areas, the massive reduction of
transmission in adjacent high malaria burden areas can be reflectively effective to
achieve elimination in both distances. Furthermore, an area of high transmission, which
has not yet been affected by resistance, poses a high risk, because the arrival of one

carrier of resistant parasites could ignite transmission of resistance there. Finally,
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burden reduction saves lives. Some States/Regions are already in the elimination phase
while others are still in the transmission reduction phase. States/Regions that are
presently in the elimination phase may have some townships that are still in the
transmission-reduction phase with API of 1 case per 1000 population at risk or above.
At the same time, there are some States/Regions which are still in the transmission-
reduction phase but have some townships that are already in the elimination phase. Each
State/Region will be advised to classify their townships to figure out which of them are

eligible for initiating elimination activities.

The goal of eliminating malaria in Myanmar is more distant because the celerity
in achieving the declared goal is influenced by the relatively high burden of malaria,
the suboptimal strengthen up of national health systems and technical and operational
constraints (resistance to antimalarial drugs, vector behaviors, accessibility of
remote/border areas, uncontrolled migration, etc.). Therefore, it is time to find out and
prioritize specific hot spot areas and apply standard and comprehensive package
intervention called 'village-based malaria elimination model' to overcome all the
challenges and to achieve malaria elimination in the proposed timeline regardless of

funding issue.

1.2 Research Gaps

1.2.1 Lack of current malaria intervention approaches for achieving malaria
elimination in a proposed timeline.

1.2.2 Various  approaches towards community awareness-raising
interventions have been delivered through a variety of channels, but evidence for
the effect of these practices has been minimal.

1.23 Knowledge gaps in roles of diagnostic accuracy mainly sensitivity and
specificity of current using RDTs for the upcoming malaria elimination era in
Myanmar.

1.2.4 Lack of systematic model for village-based malaria elimination rather

than episodes-based implementation or donor-dependent interventions.
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1.3 Research Questions

1.3.1 What are the factors influencing overall malaria KAP in the selected
areas?

1.3.2 What is the operational effectiveness of loud-speakers based health
messages announcements activities to improve KAP regarding malaria in
intervention villages?

1.3.3 What is the feasibility of real-time reporting by village health volunteers
via mobile phone messaging for case mapping and rapid response?

1.3.4 How is the accuracy of current using conventional RDTs in comparing
microscopy results as a standard?

1.3.5 Can the village-based malaria elimination model effectively reduce

malaria transmission in selected hot-spot areas? (expected up to API <1/1000)

1.4 Research objectives

1.4.1 General Objective

1) To implement and evaluate village-based malaria elimination model for
reduction of malaria transmission in selected malaria hot-spot areas, Banmauk

township, Sagaing Region, Myanmar
1.4.2 Specific Objectives

1) To explore the socio-economic status, baseline KAP on malaria prevention,
diagnosis and treatment, and their associations among the respondents in
selected hot spot areas and produce evidence-based and innovative health
education tool

2) To determine the effectiveness of announcements made through loudspeakers
regarding malaria care and prevention practices among intervention and control
villages before and after the intervention

3) To measure the prevalence of malaria in selected malaria hot-spot areas and find
out the diagnostic accuracy and realistic of conventional RDTs

4) To introduce and observe the feasibility of mobile reporting by village malaria

workers (VMWs) for accurate case notifying and timely response
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5) To assert the overall effect of village-based malaria elimination model on
substantially reducing malaria transmission in selected hot-spot areas and
compared between intervention and control villages before and after the study
period

6) To look into predictors of malaria burden reduction in selected villages after the

intervention

1.5 Hypothesis

The malaria transmission can be significantly deducted in intervention villages

than control villages of Banmauk Township, Sagaing Region, Myanmar.

1.6 Variables of the study

1.6.1 Independent Variables
Socioeconomic Status

- Age

- Sex

- Annual income

- Education

- Family members

- Sufficient ownership of LLINs for family
Experience on malaria

- Having fever attacks among family members
- Knowing of malaria term

- Involvement in health education services

- Previous episodes of malaria

- Volunteered for health-related services

Distribution of malaria vectors
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1.6.2 Dependent Variables
Intervention Phase

Primary Outcomes: Changes in KAP scores after Loud-speakers based
health announcements, Timeliness, correctness and completeness of
reporting by village malaria workers (VMWSs) through mobile phone

messaging
Knowledge: Malaria signs and symptoms, Malaria Diagnosis and treatment
Attitude: Transmission of malaria, Severity of malaria

Practice: Utilization of LLINs, Seeking the care of malaria diagnosis and

treatment, Treatment adherence

Distal Outcomes: Reduction of malaria transmission — changes in village

level API

1.7 Operational Definitions

1.7.1 Village Based Malaria Elimination Model is a systemic intervention to address
interrupting of malaria transmission in accordance with elimination definition (i.e
<1/1000 API) by means of comprehensive package malaria control activities which
consists of KAP survey, mass blood survey, address diagnostic accuracy of current
tools, preliminary entomology assessment, improve access to early diagnosis and
effective treatment of malaria, evidence-based health education, real-time reporting and

notification, response and action accordingly.

a) Slide positivity rate of malaria infection means for malaria positive cases per
total tested patients by different diagnostic tools (RDTs, Microscopy, and PCR)
in the proposed study period.

b) Malaria positive found by ¢RDTs Vs microscopy will be compared by
assessing the diagnostic accuracy of conventional RDT results with the standard
microscopy results in aspects of disease confirmation through its sensitivity and

specificity under proper quality control and quality assurance.
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Feasibility of mobile reporting by village health volunteers stands for malaria
case notification by each volunteer via mobile phone messaging to the township
office. The quality has been measured and scored on timeliness, completeness,

and accuracy of each separate scenario.

1.7.2 Socioeconomic Status

1)

2)

3)

4)

)

6)

Age defines the number of years and months that completed after birth. Except
for children under 1 year, the recently completed year will be accounted only
and exclude months for adult people.

Sex defines as male or female as in each particular's national ID card.

Annual family income refers to the average revenue and richness of all family
members in a single year from the available source of income.

Education refers to the highest educational attainment for each participant such
as no school, primary school, high school, college or university and above.
Family members account for the total number of people living in one single
household.

Sufficient ownership of LLINs for family means there should have at least
one net for every two people of a family and these nets must be received not

before the last three years.

1.7.3 Experience on malaria

1)

2)

3)

Having fever attacks among family members counts for the presence of a
kind of suspected fever history among participant’s family members within the
last month regardless of underlying disease types.

Knowing of malaria term will be assessed by asking the individual whether
they are knowing malaria in any kind of language forms from whatever sources
within their whole life

Involvement in health education services refers to having any experience of
receiving a kind of health education activity delivered by particular malaria

projects within six months before commencing the assessment.
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4) Previous episodes of malaria represent everyone who has suffered malaria and
taken anti-malaria drugs with or without any diagnostic tests last year.

5) Volunteered for health-related services will account for those who have had
involved as a volunteer for organizing health-related delivery within their

villages within six months before this study

1.7.4 Distribution of Malaria Vectors defines as the scattered of different vectors
(Anopheles species either primary or secondary) for malaria transmission in

selected areas assessed by an expert entomologist.
1.7.5 Dependent Variables

1) Knowledge, Attitude and Practice (KAP)

a. Knowledge stands for the people understanding about common signs and
symptoms of malaria and severe malaria, diagnosis and treatment of
malaria.

b. Attitude towards malaria refers to not only the physical sight of people but
also emotional, psychological and spiritual sight on the transmission of
malaria and the severity of malaria.

c. Practice based on the level of knowledge, malaria preventive behaviors
among community people differed in the aspect of seeking malaria
diagnosis and treatment adherence and preventive behaviors by effective
utilization of LLINS.

2) Effectiveness of loud-speakers based health announcements activity by
exploring changes in overall KAP scores of a community after delivered
routine and repeated mass media announcements through provided loud-
speakers performed by VMWs using standardized health messages.

3) Reduction of malaria transmission states that changes in malaria incidence
after the intervention and expected up to Annual Parasite Incidence (API) less

than 1 per 1000 total population at risk. The formula for API is as under;
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4) Population at Risk involves residence in the society in a specific geographic

region where instances of local or indigenous malaria cases happened at

present and/ or in the past year.

[ Independent Variables ]

1. Socio-economic status
- Age
- Sex

Annual income

Education

Family members

- LLINs ownership

2. Experience on malaria
- Having fever attacks among
family members
- Knowing of malaria term
- Involvement in health
education services
- Previous episodes of malaria
- Volunteered for health-related
service
3. Malaria Vectors

Distribution

[ Dependent Variables ]

>

Intervention
The Village
Based
Malaria
Elimination
Model

Control
without
intervention

Intervention Phase

Primary Outcomes: Changes

in KAP scores after Loud-

speakers based health
announcements
Knowledge, Attitude and

Practice scores on malaria
signs and symptoms,
transmission, diagnosis and
treatment, Severity, Protective
measures, care seeking
behaviors and  treatment

adherence

Distal Outcome: Reduction of
malaria transmission

- Changes in village level API

Figure 1 Conceptual Framework of the study
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CHAPTER 11
LITERATURE REVIEW

The literature review of this study composed of six parts including theory

use as a guide for the study and related researches as follows:

2.1 Epidemiology of Malaria in Myanmar

2.2 Current Situation of Malaria in Myanmar

2.3 Myanmar National Malaria Strategic Plan 2016-2020
2.4 Malaria Elimination concepts, theories, and intervention
2.5 Knowledge, Attitude and Practice (KAP) Model

2.6 Review on relevant research findings

2.1 Epidemiology of Malaria in Myanmar

In Myanmar, 6 out of 37 species of Anopheles were abundantly observed
throughout the country, namely An. minimus, An. dirus, An. annularis, An. sundaicus,
An. culicifacies and An. Philippinensis. Again, based on entomological and
parasitological evidence, are infected with the malaria parasite. In addition, it is
suspected that An. sinensis plays as a secondary vector for malaria transmission. An.
maculatus is also a suspected one as a secondary vector especially in the hilly and
foothill areas of the country. An. Aconitus could be also a secondary species depending
on the man/cattle ratio of a particular area. An. Jeyporiensis is to be regarded as a

possible vector wherever it is present in abundance forms.

Whereas, the primary vectors, An. dirus complex and An. minimus complex is
both generally anthropophilic. Both primary vectors can bite the whole night. The peak
biting time was found at 6:00 pm -12:00 midnight. The early biters, An. minimus,
nulliparous mosquitoes generally emerge from slow running streams nearby. In an
ecological area, more than one or two dominant vectors may exist. For instance, malaria
transmission was not due to a single species in the Tanintharyi Region, and it was the
combined infective bites of An. dirus, An. minimus and An. sundaicus. Depending on
the climatic and environmental circumstances, the percentage of infectious bites among

these three vectors may differ from location to location. Owing to the temperature,
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altitude can also play a significant part as the gradual increase in altitude at above sea
level. For example, in Shan State, there was very little An. dirus, and An. minimus may
be the main vector responsible for malaria transmission in 1,000 meters and above sea

level.

Annual rainfall patterns will also fluctuate the vector density. During the rainy
season in monsoons, vector breeding sites may be wiped out in some areas when the
greater density for post-monsoon is being recorded. Every year, the peak transmission
season in Myanmar appears to be lying between March and December, although it may
differ depending on the rainfall, temperature and other variables. The vectors features

explain the geographical distribution of malaria in Myanmar.

The forest environment, strongly connected to the hilly terrain, indicates the
most contributing malaria transmission ecology. Deforestation can decrease the danger
of malaria transmission, but the process of deforestation often leads to heavy exposure.
While re-plantation may result in malaria re-emergence or emergence. Transmission of
malaria is generally sporadic in cultivated plains, but it is usually empty in urbanized/
developed regions. There has been some transmission of malaria in coastal regions,
particularly if, for instance, aquaculture has occupied the surrounding area. Malaria re-
emergence may be associated with fresh ecological niches for major vectors such as
An. minimus breeding in shady wells in the Sagaing Region, and the introduction of
infection by population influx. The present geographical pattern reflected that most
transmissions happened in wooded foothill areas below the altitude of 1,000 meters.
Higher altitudes are generally too cold for malaria transmission, but owing to global
warming, the upper limit will be extremely variable and may have been moving

upwards in the latest years. Most of these highlands are closed to international borders
(45)

Most instances of malaria and fatalities typically happened among inhabitants
residing in close or deep villages. These individuals are mostly ethnic minority groups
living in subsistence farming supplemented by forest activities, such as cutting bamboo
production of charcoal or mines. Residence within 1 km distance from the forest

generally proposed that malaria transmission could occur in the village during the year
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with all age groups being at risk. If the village is somewhat further away from the forest,
the risk is generally restricted to adult men who regularly or periodically entered the
forest for farming, collecting forest products, hunting, etc. Usually, these people came
in groups and stayed in the forest in makeshift shelters for several days that are unlikely

to safeguard against mosquito bites.

The other significant risk group is migrants, who are often caused by financial
possibilities such as logging or mining in forested regions or road/dam building and
maintenance and agricultural works such as rubber, palm oil plantation in malaria hot-
spot regions. Displacement induced by the construction of the dam could also result in
exposure to risk. It is possible to organize these population movements, in which case
organizing prevention and curative facilities are comparatively simple. Migrant groups,
however, are often tiny, spontaneous and even clandestine and illegal, and they were
mostly inaccessible to health facilities that made it hard to protect them. Malaria risk
was also present in plantations offering forest-like environments such as rubber trees
and palm oil trees. However, organizing control operations was generally

comparatively simple in such circumstances.

2.2 Current Situation of Malaria in Myanmar

Malaria continues to be a major cause of morbidity and death. Significant
progress has been produced in decreasing the burden over the past 10 years, but, the
disease remains one of the country’s key public health issues. Of 52 million population
residing in the country, 22.5 million (43%) live in endemic areas, while 21.4 million
(41%) live in regions with receptivity and vulnerability risk of malaria. Malaria
happened primarily in forests or nearby, but also in certain coastal areas and plantations.
Because of these environmental determinants, the burden of malaria among ethnic
national races in distant regions and migrants seeking economic opportunities in rural
financial frontier areas in economic development operations such as forestry, mining,
plantations, and road building has been particularly high. Especially since 2007, the
percentage of the population residing in high and moderate risk areas has dropped
substantially. High-risk areas, however, are the regions from which reliable information

is most difficult to acquire. Furthermore, it should be observed that there were villages
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with little or no transmission in these high-risk areas, and likewise, there are still
villages with high transmission in low-risk areas, so there is always a need to conduct

adequate micro-stratification to a target of malaria control measures more effectively.

There are two major Plasmodium species, namely, P. falciparum and P. vivax
with occasional reports of P. malariae and P. ovale. Among them, P. falciparum
accounted for more than 60% of cases at present. The annual incidence rate of malaria
has fallen gradually since 1990, with a small upsurge from 1999 to 2003 and in 2010
and 2011. Despite the apparent encouraging trend in reducing the burden of malaria,
current data needs to be carefully interpreted due to inadequate information on instances
that are self-treated or treated in the private sector, and some regions of elevated malaria
transmission are still unavailable throughout the year or sections. A total of 182,616
malaria cases has been reported in 2015. Over the last 4 years, Annual Falciparum
Incidence (AFI) has also been declining each year from 5.46 per 1,000 population at
risk in 2012 to 2.66 in 2015. On the other hand, the total number of hospital inpatients
registered as malaria declined from 62,813 in 2005 to 43,602 in 2010, from 18,362 in
2013 to 7,478 in 2015, while the number of serious instances of malaria decreased from

more than 9,000 between 2005 and 2008 to 660 in 2015.

The steep decline in hospitalized cases showed powerful proof that the burden
of malaria at the national level has fallen. Reported malaria deaths peaked in 1991
(>5,000) and continued to decline; 1,261 in 2007, 788 in 2010 and only 37 in 2015 (see
Figure 2). Malaria is increasingly becoming a focal disease. In 2015, out 0f 291 endemic
Townships, 120 Townships had API<1 per 1000 population at risk compared to 45
Townships in 2006. In 2015, 6 States/ Regions from the NayPyiTaw territory and 14
States/Regions together accounted for 75% of confirmed P. falciparum cases (Rakhine,
Sagaing, Chin, Kayin, Shan, and Ayeyarwady). Rakhine and Sagaing respectively
accounted for 15% and 19%.

The causes of outbreaks in Myanmar are generally multi-factorial, but the
largest cause is population migration. Outbreaks may grow when migrant workers
introduce malaria, while non-immune migrants may create outbreaks of malaria when

moving to endemic regions in other areas. Over the past few years, the amount of
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outbreaks has fallen. In development initiatives, the emphasis was placed on ecological
surveillance and community-based surveillance along with case identification,
management, and preventive measures - primarily Indoor Residual Spraying (IRS). In
the future, more frequent outbreaks should be anticipated if malaria has been reduced

further across the country.
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Figure 2 Recent trends in reported malaria burden (confirmed and probable cases and

deaths) in Myanmar (2005 - 2015)

Overall, the age distribution assessment of reported cases suggested a modest
overrepresentation among reported malaria data in young adults. Males are reported
more at all ages below 60 years and even accounted for 65% of all confirmed cases.
The prevalence among malaria cases of adult men may reflect the elevated risk of
malaria transmission owing to the nature of their occupations (e.g., mining, forest-
related activities, construction, rubber tapping, etc.). An analysis of several studies on
malaria during pregnancy in Myanmar disclosed that the incidence of pregnant women
with clinically suspected malaria was comparatively low, contributing approximately

1-2 percent to the overall disease burden.

Resistance to artemisinin likely appeared in 2001 at the Myanmar-Thailand

frontier, but it was not recognized until 2008. Data from Myanmar has continuously
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shown delayed parasite clearance times among a substantial percentage of patients
treated with each of three ACTs since 2009 (AL, ASMQ, and DHA-PIP). Nevertheless,
all these three remained effective, except for ASMQ in the Myanmar-Thailand border
region by demonstrating high cure rates. In Myanmar, including recently in the west of
the country, K13 mutants have been recognized. Recent studies have also suggested

that these mutants arose from other adjacent countries separately rather than distributed.
2.3 Myanmar National Malaria Strategic Plan 2016-2020

The current national strategy in Myanmar is consistent with the Greater Mekong
Sub-region Strategy for Malaria Elimination (2015-2030), the GTS for Malaria 2016-
2030, and considers lessons learned from the effective execution of attempts to control
malaria in Myanmar over the previous centuries. The National Strategic Plan for
Intensifying Malaria Control and Accelerating Progress towards Malaria Elimination
2016-2020 represented the first phase of a 15-year strategy to eliminate malaria in
Myanmar. The first five years of the strategy was designed to eliminate malaria in less
endemic areas while accelerating control attempts to decrease instances to a low level
in more endemic regions. The percentage of areas targeted for the stage of elimination
is anticipated to be extended gradually in the post -2020 period. The percentage of areas
targeted for the stage of elimination is anticipated to be extended gradually. Then, by
2025, P. falciparum will be eliminated and so on, by 2030, Myanmar will be free of

malaria.

The Department of Public Health (DoPH) is accountable for delivering health
care services to the entire population in the country. The National Malaria Control
Program is introduced through the Vector Borne Disease Control (VBDC) Program,
which is also a component of the DoPH of the Ministry of Health and Sports 9. At the
central level, the VBDC program is responsible for formulating malaria-related plans,
policies, standards, and norms providing training, conducting operational research,
controlling outbreaks, and providing implementing organizations with consultative and
advisory services. Whereas at the State/ Region level, under the oversight of the
corresponding State/Regional Health Director, VBDC is responsible for malaria

control. Medical Officers lead the State and Regional level VBDC teams consisting of
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field, laboratory, and entomological segments. These teams have responsibilities for

supervision and monitoring of implementation at lower levels.

In 2002, the Department of Health created a Malaria Technical and Advisory
Group (TAG) in cooperation with WHO. In 2005, the TAG became the Technical and
Strategy Group (TSG) - Malaria. Its mandate includes offering technical advice in the
creation of national strategies; formulating measures on case management, disease
prevention and malaria surveillance, quality assurance of microscopy, tracking and
assessment, and recommending them for MoHS approval; coordinating partners
involved; and clarifying on major technical and policy issues. TSGs are also able to
meet to discuss, review and endorse certain proposals, reports, and other records; carry
out their tasks and provide wide-ranging supervision of the execution of grants and

initiatives as needed, such as Global Fund grants.

Figure 3 Planned Road Map towards the elimination
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2.4 Theories and Concepts of Malaria Elimination

Malaria case definition in elimination program: ‘A malaria case is an individual in
whom malaria parasites have been verified by quality-controlled laboratory diagnosis

irrespective of the existence or lack of clinical symptoms.’
Malaria Elimination vs. Control

Malaria elimination - requires the identification and treatment of all infected
individuals, whether symptomatic or asymptomatic with the aim of elimination of
parasite reservoirs for transmission reduction. It is an infection (presence of parasite)

oriented program. Therefore, prevention and surveillance become more important.

Malaria Control - is concerned with reducing the risk of malaria-associated morbidity
and mortality to a stage where a public health problem is no longer regarded. Control

is not intended to avoid all transmission. It is a disease-oriented program.
Certification of malaria elimination

The formal recognition of malaria-free status given by WHO after it has been
demonstrated beyond a reasonable doubt that Anopheles mosquitoes’ chain of local
human malaria transmission has been completely disrupted in an entire country for at

least 3 consecutive years and there is proof that the elimination can be maintained.
Malaria eradication

Permanent decrease to zero of infection globally induced by a specific species
of the malaria parasite. It is no longer necessary to take intervention steps once

eradication has been accomplished.
The criterion of re-establishment of transmission

The occurrence of three or more autochthonous (introduced and/or indigenous)
malaria infections related to local mosquito-borne transmission two consecutive years
in the same geographic focus for P. falciparum and three consecutive years for P. vivax

in space and time.
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Principles and practice of malaria elimination

Malaria elimination is the interruption of local mosquito-borne malaria
transmission. No local indigenous cases; no introduced cases (= first generation of local
transmission subsequent from an imported case.) It does involve the elimination of

vectors of disease or a full lack of reported malaria cases in the country.
The goal of elimination program:

* To halt local transmission area- or countrywide
* clear up malaria foci,
* Reduce the number of locally acquired cases to zero

Prioritization
Country level

- Flattening the epidemiological landscape by reducing transmission in highly
endemic areas and
- Elimination malaria in areas of multidrug resistance, including ACT resistance

Regional level

- Eliminating malaria in areas with multidrug resistance, including ACT resistance,
around the Cambodia-Thailand border;

- Reducing transmission in high transmission areas in Myanmar and Preventing and
responding to the resurgence of malaria

Malaria elimination requires:

. Evidence-based data on the achievement of successful malaria control

. Sufficient evidence that transmission can be interrupted by scaling up
planned interventions

. Clearly defined responsibilities for management, including decentralized
authority and enforcement of regulatory and disciplinary measures

. An effective system to ensure coordination between public, private and
community-based agencies and services, and to implement cross-border

programs;



0G.6E¥S02€

9T :bes / gg:9v ‘€T 2952205z (A9e1 / uoiteiessip esszeteses s tseult ro ([N

26

. Intensive joint inter-sectoral efforts

. Sustained advocacy, social mobilization, health education, and behavior
change communication to support the preparation and implementation of the
elimination program

. Adequate pre- and in-service training of service providers and high-quality
supervision/monitoring

. The existence of a monitoring, evaluation, and surveillance plan able to
timely measure progress, including assessments by an independent team

. Long-term predictable and sustainable funding available to support planned
and unexpected expenses

. Eventually, systems in place for effective vigilance to prevent reintroduction

Figure 4 Continuum of malaria control, elimination to the prevention of reintroduction
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In the elimination program, there are TWO phases:
(1) Transmission Reduction Phase (Consolidation period)
(2) Elimination Phase

In between these two phases, there is a pre-elimination period (not the phase)
which is dynamic and the transition period from the Transmission Reduction phase to

Flimination Phase.

Prevention of reintroduction comes after the end of the Elimination Program

and is not the phase.
(1) Transmission Reduction Phase

This phase aims to bring down the malaria incidence to a level at which

elimination can be considered (below 1 case per 1000 people at risk per year).
Approaches

- Interventions are aimed at reducing transmission and affecting morbidity &
mortality.
- Strengthening malaria control.
- Collection of evidence for the planning of possible future elimination:
Interventions aim to reduce transmission
Aggressive scaling up of effective preventive and curative interventions to

achieve universal coverage in transmission areas.
Strengthening malaria control for example through:

» Strengthening surveillance system (core function for elimination)

* The health system is enhanced and capable of providing fundamental health
facilities, including malaria elimination interventions

* development of infrastructure;

* supplies and equipment;

 training and health education;
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* Gaining experience in using selected new tools.
* Prepare legislation. Policy, — reporting from the private sector, notification, over
the counter antimalarial, reallocation of IPs aiming for universal coverage.

Collection of evidence for the planning of possible future elimination:

* collection of basic information on parasites and vectors;

* documentation of successes and failures of operations;

* Identifying potential system weaknesses and investigating, if they can be
efficiently addressed (e.g. health service coverage).

* systematizing and mapping information on climate, landscapes, hydrology,
breeding places, foci, health services;

» stratification to identify areas with better prospects for elimination; (village-
based data)

* applied field research;

(2) Pre-elimination Period (Transition period) — Not phase

Pre-elimination indicates a transition: (dynamically changing program, and not
a static situation). The program is phasing in elimination program approaches,
indicators, and systems, and phasing out of the malaria control mode with its emphasis
on total coverage of vector control interventions. Pre-elimination programs are not yet
fully in elimination mode, and no longer fully in control mode. Countries thus do not
"achieve pre-elimination status", they go through it. Criteria for entering the pre-
elimination phase where quality health facility data report that the monthly slide/rapid
diagnostic test (RDT) positive rate among suspected malaria patients is consistently

less than 5% year-round.
(3) Elimination phase

Elimination programs may start once the pre-elimination reorientation has been
completed when systems are "ready to roll out” when the malaria incidence in the
targeted areas is very low. (indicative milestone of less than 1 infection per 1,000 people
at risk per year assumed equal to less than 100 new cases per year in a district with a

population of 100,000 people).
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Figure 5 Global technical strategy for malaria: framework, pillars and supporting

elements (Source: WHO)
Approaches (Surveillance) and key interventions in the elimination phase

- Early case detection (mainly employing Passive Case Detection; ACD is to fill
up the gaps of PCD) & prompt treatment of positive cases (within 72 hours from
the onset of fever)

- Notification of the positive cases (within 24 hours after getting a positive result)

- Case investigation and case classification (within 3 days after notification)

- Foci investigation, classification, and identification (within 3 days after
notification)

- Foci management including ACD surrounding the index positive case in
Potential Foci (depending on the interval between onset of fever and response)/
Active Foci (within 7 days after notification or on the same day of foci
classification)

- Follow up of all positive cases on day 7, 14, 21 and 28 if possible. (to make it

sure that all positive cases received radical cured and halt local transmission)
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(4) Prevention of reintroduction (not the phase of Elimination Program. It comes

up after the end of Elimination Program)

During this period, surveillance is termed as vigilance.

Criteria for entering the prevention of reintroduction phase

An autonomous evaluation should be conducted by the Malaria Elimination

Monitoring Committee to determine whether the following goals have been attained:

adequate surveillance indicates a full disruption of local transmission

local transmission in recent years has resulted in no or very few sporadic
instances

All other malaria cases can be positively recognized as being imported
Routine vector control operations apart from environmental hygiene have
ceased except in restricted areas of high receptivity and vulnerability
Prevention of malaria reintroduction is primarily a responsibility of the public
health services as part of their ordinary function in the control of communicable
diseases.

Continued importation of cases means the high performance of case detection.
Vigilance models that need to be implemented to guarantee that malaria-free
status 1s maintained successfully.

Maintaining malaria-free status depends on the vulnerability and receptivity of
an area.

If there is a significant threat to the re-establishment of malaria, the malaria
component of the communicable diseases segment of the general health services

should be sufficiently powerful to cope with it.
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Foci/ Case investigation of Plasmodium falciparum cases

The rationale of a case investigation is to determine whether an infection has
been obtained locally and whether local malaria transmission is ongoing. All reported
P. falciparum or mixed malaria cases should be investigated to allow the case
classification by origin of infection. It is used as one of the output indicators and
introduced in 2015. Investigation and classification of malaria cases and foci are
hallmarks of surveillance during malaria elimination program activities. It is essential
that the malaria program staff understand case and foci investigation as these forms the
basis for nearly all subsequent program activities. Case investigation would be started
in the pre-elimination phase and after that throughout the elimination and prevention of

reintroduction phases until malaria is eradicated on the world.

The ultimate aim of case investigation and foci investigation is to take immediate
response depending on the type of foci to prevent onward transmission/

reintroduction of malaria.

The following steps must be carried out to achieve this aim;
- to investigate all positive cases for case classification (indigenous, introduced,
imported, induced, relapse)
- By using case classification results, classify the foci (active foci, potential foci
including clear up foci and transmission-free foci).
- After classifying the foci, identify the foci (demarcation of boundary of foci by
using well-defined boundary like road, streams, etc.)
- Take rapid prompt action depending on the type of foci.
All the above steps are time-bound and need to be done as quickly as possible.
The whole process should not be more than one week. To investigate the positive case
and foci, time factors of the parasite must be understood which include the duration of
the incubation period, sporogony cycle, appearance of gametocytes, maturation of

gametocytes, and duration of infection.

Note that while the WHO definition of an imported case is a case, where the

infection has been contracted in another country, it may be rational, during pre-
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elimination and elimination phases to also distinguish cases, which were contracted

within the country, where they were detected, but not in the same locality. Such cases

can be called domestically imported. Depending on the size of the country and the

structure of the program, there may be further differentiated as imported from within

the same district/same province or the same state. Rapid information to the health

authority in the area, where the infection was contracted, is, of course, an essential

function of surveillance.

Foci management

Foci management depends on the types of foci. Generally, it includes the following

activities but not limited to;

(a)

(b)

(c)

(d)

(e)
0]

Surveillance around the day 3 positive index cases;

Forty households surrounding the Day 3 index positive case are selected and
family members are mobilized by the team. All members with fever, history of
fever in last two weeks, repeated attacks of malaria, and pregnant mother, under
5 children from 40 selected households are tested with RDT and treated according
to species according to national treatment guideline.

The village leader and VMWs will mobilize people with the above criteria from
the remaining households in the village.

Community awareness-raising sessions should be done and topics should be
covered on not only prevention and treatment but also the facts related to
Artemisinin-resistant.

If the village is not included in the previous LLIN distribution list, provide LLIN
to all positive cases and if the local transmission is present, plan for the
distribution of LLINSs to all households.

Entomological investigations around the day 3 positive index case, if possible
-look for the presence of anopheline breeding places

-monitor indoor and outdoor resting habits of Anopheles mosquito

-If possible, take mosquito prevention measures- IRS, larvicides

In-door residual spray depending on the local epidemiological situation

If possible, take GPS coordinates of the index case as well as other positives.
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2.5 Knowledge, Attitude and Practice (KAP) Model

In the 1950s, KAP surveys were first evolved. After 1960, KAP surveys in many
countries were widely used primarily for family planning practice research. KAP
surveys were the most cost-effective and more resource-conserving than other
techniques of social research because they were tightly concentrated and restricted
limited in a particular area “”. This KAP framework was then commonly used for
family planning in the field of health education and the developing world and as a guide
to understanding health education processes for patient behavioral modifications and
results for patient health “®. Nowadays, KAP based studies are becoming a commonly
used methodology and instrument for studying human behavior when a problem or

disease affects them.

“K” refers to knowledge understanding the problem or disease, “A” for attitude
to approach to the problem or disease, and “P” for practice or preventive actions to
safeguard against the problem or disease. Whereby, the experts presumed that
knowledge, attitude, and practice are interrelated and that knowledge and attitude had
a direct impact on preventive practice. Surveys are used to evaluate the acceptance of
the disease or health problem by people. Attitude tools measure the emotions, optimism,
and views of study participants about the disease or problem, as well as data on practical
intervention and the preventive actions followed by people to prevent a problem or
disease. Researchers select a sample of respondents representing the population.

Knowledge, attitude, and practice definitions are further described below;
Definitions of Constructs:

Knowledge. Knowledge is data or abilities acquisition, retention, and use “. Cognition
by which knowledge is obtained by a process of comprehension and is differentiated
from feeling experience. Knowledge is gained both from education and from
experience. Knowledge of a problem or disease relates to its understanding of the

disease, its progression, and self-care practice necessary for keeping under control.

Attitude. Eagly and Chaiken (1993) in “The Psychology of Attitude” described the

attitude as “a psychological inclination expressed by assessing a specific entity with
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some degree of favor or disadvantage” ®. Attitude has three parts: cognition, impact,
and conduct as mentioned by Katz & Stotland, 1959; Krech & Crutchfield, 1948; and
Rosenberg & Hovland, 1960 was quoted in Eagly & Chaiken, 2007 ©%. Cognition
included real and false views about the object of attitude; such convictions could be
transformed by health education. Therefore, knowledge and attitude may overlap. For
instance, some diabetic patients may be convinced that they may not live a good,
lengthy life because they have heard of elderly relatives who died at an early age from
complications of diabetes as heart attack, stroke, or kidney failure; then they assumed

that the same fate might befall them.

Practice. Practice showed that knowledge acquisition (enhanced understanding of a
problem/disease) and any changes in attitude induced by removing misconceptions
about issues or disease that translated into behaviors of prevention and care-seeking.
Thus, a reciprocal connection between knowledge and attitude could reflect that
demonstration. The practice is behaviors or activities that can prevent or delay the

development of a disease.
Knowledge, Attitude, Preventive Practice, and Outcomes (KAP-O) Framework

Some sorts of literature review proposed that educational interventions enhance
knowledge and attitude and that improved knowledge enhances self-care practice.
Improved attitude will also enhance practice, and improved practice will lead to better
results. Therefore, the knowledge-attitude-practice - outcome framework (KAP-O
behavioral change model) as suggested by Wan (2014) provides the perfect theoretical
foundation for studying the fundamental mechanism by which health education
intervention may improve health care results ©V. The proposed relationships are

illustrated in below KAP-O model.
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Figure 6 Relationships of KAP-O Components in Health Education Research

2.6 Review on relevant research findings

A high level of knowledge on the cause, transmission, and habit of practicing
the available preventive and control measures by individual families and the wider

community contributes significantly to the general decrease of the malaria burden.

One study in Iran suggested that it is crucial to have a better understanding of
the community’s knowledge, attitude, and practice (KAP) of malaria prevention to
intensify elimination operations. The results revealed that KAP of participants about
malaria was good in some cases but in general needed to be improved with educational
programs . Another study outlined poor practice of nationally approved malaria
prevention and control measures including early treatment-seeking behavior although
malaria knowledge and attitude scores were high. Health facility inaccessibility,
analphabetism, and absence of health education were factors that impacted the
community’s KAP towards malaria. Therefore, priority should be given to extensive
health education, the advancement of community education and coverage of health
facilities. It is also encouraged that responsible bodies that all individuals in a family
use ITNs properly, embrace an embedded vector control strategy and seek treatment

early in Ethiopia ©?.

One research in Ghana, 2011 found that knowledge in malaria prevention and
control might not affect formal education only but other sources such as non-formal

and informal education. The results showed that knowledge level was high yet among
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people but their action towards prevention and control were discouraging 3.
Moreover, although individuals had a powerful knowledge of where the disease occurs
in their own country and the fundamental connection between standing water,
mosquitoes, and malaria, approximately half of participants in prospective risk areas
rejected the present chance of malaria infection on their land . A large amount of
knowledge has been identified among the society about the cause, transmission and
preventive techniques of malaria. A significant percentage, however, had
misunderstandings about the cause and transmission of malaria, indicating the need for

health education to increase the awareness of the disease among the community ).

To tackle the deficiencies in local understanding of malaria, health workers
operating in malaria-endemic regions should be trained to provide more suitable
counseling in an attempt to alter some deeply entrenched traditional habits such as
spending time outdoors at night, inappropriate use of bed nets and uneven use of
insecticides during sleep ©®. One research in (Saudi Arabia/ 2016) found that most
village-based communities have an acceptable amount of knowledge and consciousness
and are looking for timely treatment. However, there is a need for marked enhancement
in the favorable attitudes and procedures regarding personal protection and prevention
measures against malaria. The apparent gap between malaria knowledge and prevention
needs innovative local evidence-based approaches that are well suited to local
conditions to promote and encourage the implementation and exercise of personal

protective measures ©7).

A total of 32 buildings were sampled randomly from the area and one-year light
trap catches (LTC) were performed in one room in each house every two weeks for. A
total of 147,448 mosquitoes from 789 LTC have been captured; 26,134 Anopheles
gambiae s.l., 615 A. funestus, an additional 718 anophelines, and 119,981 culicines.
More than 60% of the total A. gambiae s.1. were discovered in five (0.6%) LTCs, with
no more than 5889 caught in a single trap ©®. The vector species identified were A.
gambiae (33.9%), A. arabiensis (63.2%), A. melas (0.3%) and A. funestus (2.5%).
Similar proportions of A. gambiae (74.2%) and A. arabiensis (73.8%) contained human
blood; 27.0% of A. gambiae and 28.3% of A. arabiensis had fed on cattle. The

transmission was highly seasonal, from July to October in Senegal ).
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The threat ratio of malaria was decreased by 88.0% (95% CI 81.7-92.1) and
79.5% (95% CI 67.4-87.2), respectively in 16 environmental modification surveys and
eight studies of human habitation modification. This review found that malaria control
programs extremely efficient in decreasing morbidity and mortality ¢?. The vector An.
dirus remains to play a significant role in malaria transmission, whereas An. minimus
showed temporal and spatial variations in its role as a vector. Due to the low incidence
in the coastal research village, the role of An. sundaicus as vector could not be verified.
Other Anopheles species may be engaged locally, but they may not contribute
substantially to malaria transmission in the five study villages where malaria is still
present. One study also pointed out that in Southeast Asia, incriminating Anopheles
species in malaria transmission will become increasingly hard while the risk for malaria
transmission persists V. Integrated management of vectors can have the biggest effect
on the transmission of malaria. There are many gaps in the literature on entomological

malaria ¢,

According to the National Malaria Elimination Program, which is a streamlined
set of objectives that delineates duties and actions, the “1-3-7” strategy has been created
in China. The time frame of the approach has been incorporated into the nationwide
web-based disease reporting system: ‘1’ case reporting within 1 day after diagnosis; ‘3’
case investigation within 3 days; and ‘7’ focus investigation and action not later than 7
days. Some studies results showed that the total cases decreased while the proportion
of imported cases has been rose. Except for the “3” indicator, which was 96.3%
achieved on average in the 18 border counties but needs to be further reinforced, the
“1-3-7” was well performed. Further attempts for timely and precise case identification
and proactive mapping of hot spots for disease transmission to promote the elimination

of border malaria were highlighted %),

The °1-3-7° approach would profit from considering reactions to malaria
intervention tailored to the distinctive and difficult setting of the mountainous
environment. Improving the understanding and preparation of all personnel responsible
for this approach will support the standardization and execution of malaria elimination
reaction operations Y. Out of a total of 5,688 malaria cases from 731 counties from

January 1%, 2013 to June 30", 2014, there were 55 (1 %) native cases (only in Type 1
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and Type 2 counties) and 5,633 (99 %) imported cases from all districts. There was no
delay in reporting instances of malaria by county type. As far as case investigation is
concerned, 97.5 % of cases were reviewed within 3 days with the percentage of delays
(1.5 %) in type 2 counties, being considerably lower than type 1 counties (4.1 %). In

the case of active foci, 96.4 % could be handled correctly ¢,
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CHAPTER III
METHODOLOGY

3.1 Study Design

Multiple cross-sectional studies and Quasi-experimental design of research with
'Village-based malaria elimination model' including systemic and comprehensive

malaria interventions in longitudinal approach has been designed and conducted.

3.2 Study Period

Based on the malaria seasonality changes of Myanmar, the study was carried
out during the most malaria peak season as time-series study (June-November 2018).
The pre-intervention assessment was done in May and further follow-up studies were

carried out in November.

H Malaria Seasonality I

__ Raining Season

- /L

ADOBO
—d011
EFSTY
! 012
1
20000 | W —2013
1
10000 — ' —_—2014

Figure 7 Malaria monthly caseloads by seasonal pattern (Source: NMCP 2017)

3.3 Study Site

Among 330 Townships in 14 States and Regions of Myanmar, the study was
carried out purposively in one of the most malaria-endemic Regions, Sagaing that is
located in the northwestern part of the country and structured with 34 townships.
Among them, Banmauk Township is the most malaria burden areas in this decade.

Therefore, to explore the effect of the intervention in current high transmission
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reduction areas and to represent for both high transmission and low transmission
townships, Banmauk Township has been selected purposively. Among 221 villages of
this township, four villages with the highest malaria endemic situation were selected
purposively to represent the profound results and to avoid underestimation of malaria
risk. In 2018, with the funding support from the global fund (GFATM-RAI2E), there
were three partners implementing malaria transmission reduction activities in Banmauk
Township. Nevertheless, the study villages were selected in the coordination of all the

partners and carefully avoid any overlapping issues.

Table 2 Current Malaria Situation of Banmauk township (Source: NMCP 2018)

Rural Total No. Positive Rate
No | Township Pop - API
Pop Positive tested of Rural
1 Bamauk 112,668 | 106,503 2,768 24.6 | 16,957 25.99

Partners (2018) — IOM, PSI, NMCP

API: Annual parasite incidence

3.4 Villages selection

To represent the findings and results of this study for all the villages in Banmauk
Township, the stratified sampling method design has firstly been applied. The eligible
villages were screened through the following criteria from 182 villages from that

township.

- The village where no sub-center/ health center located
- No mobile/ migrants’ population/ sites unless traveling to and from the villages
- Similar geographical situation (Distance from the downtown area, population

density, and movement, geographical situations, etc.)
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Figure 8 Village Selection Procedure

According to township available data from the township VBDC team, the below

four villages with higher API were selected purposively to explore the effects of

intervention in peculiar conditions. For the API by comparing in two years duration, it

seems to be increased in all villages and it remains in the above elimination goal. Based

on the population number of each village, the sample were adjusted and selected

accordingly. Moreover, even though the total population numbers for each village were

not the same, the villages 3 and 4 were considered as control areas and the remaining

villages 1 and 2 were for interventions based on their geographical situations, malaria

situations in 2017.

Table 3 Malaria situation of selected villages (Source: NMCP 2016 & 2017)

No. Village Population 2016 2017 Remark
ABER | API | ABER | API
1 | NarKhar 523 14% 9% 17% | 10% I (Short D.istance)
2 | NarNantYaunt 378 I (Long Distance)
3 | MyinThar 265 C (Short Distance)
18% | 8% 14% | 11% )
4 | LelOo 602 C (Long Distance)

ABER — Annual Blood Examination Rate, I — Intervention village, C: Control village
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In addition, each village has an attached village malaria worker (VMW)
currently trained and supported by the township vector-borne disease control (VBDC)
team. All four VMWs possessed primary education with four years’ experience as
VMW. For them, the VBDC team provided 50,000 MMK (“35USD) per three months
as a travel incentive. At least one recruitment training at the beginning, in addition to
two to three refresher training, has been supported annually. Moreover, supplies for

malaria diagnosis and treatment were ensured.

Figure 9 Google map showing study villages
(Source: Google my maps, Skill: 1 inch = 5 miles)

3.5 Overall Study Population

Malaria hot-spot areas (four villages) and people living in these particular
areas were willing to involve in this study. The hot spot represented for the individual
malaria transmission rather than environmental or household hot spots. As the study
design has many dimensions, the static population sample cannot be estimated for each
objective. Even though all the people residing in these two villages were covered by
intervention, only the selected household leaders in each village were studied for KAP
survey while all the people living in selected villages have been included for mass blood
survey in pre, during and post-intervention. During the intervention, every positive case
found by the service provider (VMWs) was also included for analysis as well. Firstly,

population data was run through with proper inclusion and exclusion criteria. The
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proportionate sampling has been drawn from each village by simple random sampling
on the population census list to carry out a KAP study. For other parts of the
interventions, all the villagers' residence for more than 14 days, were eligible for this

study to cover enough incubation period for a locally acquired malaria infection.

Table 4 Inclusion and Exclusion Criteria for the overall study

Inclusion Criteria Exclusion Criteria
= Male and female |®= History @ of  hypersensitivity  reactions or
>lyears contraindications to any of the anti-malaria medicine
= Residence >14 days because they have to be referred to the hospital and so
= Ability and difficult to follow up
willingness to | = Refuse to take a blood specimen within the diagnosis
involve along with and follow up
the study protocol = Severe malaria cases who were referred to Hospital
without giving any oral anti-malaria drugs

3.6 Village Based Malaria Elimination Model

3.6.1 Setting up for Intervention

The intervention applied in this study, called the 'village-based malaria
elimination model' was formed by various stages and dimensions. Each stage had been
prepared and planned cautiously and systematically with the different stakeholders. The
intervention consisted of but not limited to;

1) Choose the most malaria hot spots areas from one particular area (either State/
region/ township/ village tract) and compared for similarity situation

2) Set up field office with enough diagnostic facility and proper sample storage at the
township level and assign one lab technician there and one part-time internal
validator for diagnosis

3) Advocacy meeting and orientation training at the township level and village level

4) Informal response team forming

5) Implementation of activities

6) Regular supervision and monitoring of field activities as well as data collection
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Advocacy meeting, Orientation
tramning and requested support
from expert entomologist

Advance malaria traiming for
VMWs, Incentives and reporting
checklists

c¢RDTs, Expert technician for
microscopy, Monitoring of
activities

Figure

Villages selection, Team forming
and Study tools producing

Village assessment
(Epidemiology and Entomology),
KAP study (Prelimmnary and
baseline) and Mass blood survey

EDET, Mabile phone reporting,
DOT and health messages
announcements

Three months mass blood survey,
Cnntmumg VMWs supervision
and regular review meetings

Six months mass blood survey,
End line data collection

Set up malana service provider
(1 VMW in each village)
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0

- Malaria vectors distribution
- Baselne KAP to produce
health education intervention

- Feasibility of real time
reporting through mobile phone
by VMW

Effectiveness of health

announcement activities

|
|
|
|
|
|

- Comparison of diagnostic tests
- Malana burden changes before
and after itervention and with
previous year

- Predictors of burden reduction

10 Modelling Frame (cRDT; Conventional rapid diagnostic test; VMW:

Village malaria worker; EDET: Early diagnosis and effective therapy; DOT: Directly

observed treatment)
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Figure 11 Three-Dimensional Evaluation for the Model
3.6.2 Tools Development and Procedures for each Intervention
a) Advocacy meeting and orientation training

Before starting anything at the village level, the researcher went to the
township and met with township authorities and health authorities and organized an
informal advocacy meeting. On the same day after the one-hour meeting, orientation
training for the recruited team member to form a township-level response team. The 2
hours training could strengthen their existing knowledge regarding malaria elimination
measures mainly on data collection, utilization and other follow up tools. In addition,
the advocacy meeting was conducted among village leaders and respective government
health staff from respective sub-centers to ensure to involve all the malaria patients who

sought treatment at any other official places rather than assigned volunteers.

Not only comparing the malaria reduction in each study group, but also this
study focused on additional inputs or suggestions from the survey team members and
other local and health authorities. For that, the researcher organized informal bi-weekly
office meetings among field team members and gave feedbacks accordingly. Moreover,
monthly township level stakeholders meeting has been carried out among invited

health-related authorities and some selected local authorities. Progress and brief
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achievements of projects were presented and their feedbacks and suggestive comments

were valued and put actions to the implementation activities accordingly.
b) Township level Response Team forming

The township-level response team composed of 1 medical person, 2
technicians, and 1 field assistant. The medical person has more than four years of
experience in managing staff and doing malaria field implementation activities.
Whereas, the technician was expert in microscopy particularly in diagnosing malaria
and have had experience of checking more than 1,000 slides before. In addition, there
was a graduate field assistant in assist to that medical person and technicians. Forms
and checklist for each activity were used and recorded by medical personnel. The team
members were supported for transportation and operational cost, field per-diem, copies

of required forms and references.

Table S Response Team Structure

No. Designation Main Responsibilities

Oversee all the data backup, findings and deliver
1. | Medical Person
decision for follow up actions

o Responsible all the malaria diagnosis activities,
2. | Technician o ) ) )
species identification, and parasite counts

_ _ Arranges all the logistics related process and assists
3. | Field Assistant ) o
in field-based activities

¢) Entomology Study (Malaria vectors distribution assessment)

To exclude potential confounding of vector distribution among selected
villages, one-time assessment of malaria vectors before the intervention was done with
the help of one entomologist form the Department of Medical Research, Lower
Myanmar. The checklist has been adapted to currently using the entomology checklist
to address different Plasmodium species. The adult mosquitoes’ collection has been
done through cow baited and CDC light traps by both indoors and outdoors during night
time from 6:00 PM to 6:00 AM on the next day. The biting behaviors were not accessed

and that only one-time catching of mosquitoes was done in the early morning from both
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animal bait and traps which were set up last night. The procedures were done for three

consecutive days in clustered areas of each village around.

Figure 12 Adult mosquitoes collections. Three adult mosquitoes traps were shown;

cow baited trapping (left); adult mosquitoes’ collection (middle) and CDC light traps

(right).

The entomologist identified each species and recorded accordingly whether

primary or secondary vector and daftly compared within intervention and control

groups. As the study timeline was only six months and the budget has been very limited,

only the availability of malaria vectors could be assessed and other things like vectorial

capacity and entomological inoculation rate could not be calculated or measured.

Moreover, another genus rather than Anopheles was also removed from the assessment.

Table 6 Anopheles species distribution among intervention and control villages

Species

Intervention Areas

Control Areas

An. Minimus**

An. Varuna

An. Annularis

An. Aconitus

An. Hyrcanus

An. Barbi

An. Maculatus

An. Culicifacies

AN ERANANENAN NN

A AN ENANANANAN

An. = Anopheles, **the primary vector for local malaria transmission
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d) Advance malaria training for village health volunteers

The assigned four VBDC volunteers have been previously trained for both
theoretically and practically. However, they were upgraded for malaria intensive
control activities especially elimination approach. The topics were covered for taking
blood film, real-time reporting system via mobile phone messaging, directly observed
treatment (DOT), disseminating needs-based malaria preventive messages referred to
pre-intervention KAP survey result to each client during waiting for a blood test result.
The modules and contents were adopted from current training power-points from
NMCP, volunteer's guideline book, National malaria elimination plan (2016-2030) and
proposed variables. Those volunteers served as screening points with full diagnostic
and treatment facilities in each village and real-time case notification for each malaria
patient. In addition, they could treat all malaria positive cases found according to

National Malaria Treatment Guideline (updated NMTG 2015).
¢) Monthly supportive Supervision for Village Health Volunteers

To ensure the volunteers' performance, data quality assurance, and testing
procedure, the monthly supervision visit was organized by an assigned technician. On-

site checking data and giving in time feedback system has been used.

f) Knowledge, Attitude, and Practice (KAP) Study (Preliminary assessment)

In four selected villages, all household information was collected from the
village leader and applied systemic random sampling to get the required sample in each
village. One person per selected household has been recruited to interview. Preferred
individuals were household heads or representatives who can communicate very well
about other household members' health and residence in their respective villages for
more than six months. To be represented for a total of 352 households in all selected

villages, 70% of households were invited for an interview.

The standard questionnaire form as a study tool: The standard questionnaire form
in the English language which has been adopted from the WHO malaria indicator
survey toolkit which was previously used in Myanmar for Malaria Indicator Survey

during 2016. The majority of questions are designated as single or multiple responses
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with a predefined choice. The information covered socioeconomic status for each
resident together with knowledge, attitude, and practice regarding malaria. The overall
scores were calculated for each KAP section and then the scores were determined by
using the mean score as a cut-off point and grouped as either good (>mean score) or
poor level (€<mean score) for each KAP portion ©®®. The designed questionnaire

contained four parts as follow:

Part 1: Socio-economic status: This part of the questionnaire was composed of 6
questions, which involve age, sex, family member, education level, the previous

attempt of malaria and traveling history.

Part 2: Knowledge towards malaria: For the knowledge, 30 mini-questions were
constructed and ‘1’ score was given for each right answer whereas ‘0’ for the wrong
one. The scores were then be calculated and determined according to the Mean scores

and classified them as a good and poor level of knowledge.

Part 3: Attitude towards malaria: There were 20 statements under the attitude
section and four points Likert scale model was applied for the scoring. The maximum
score and the minimum score were 80 and 20, respectively. The overall score for

determining attitude was divided into 2 groups as a positive or negative attitude.

Part 4: Practice towards malaria treatment seeking and prevention: The practice
section consisted of 25 questions regarding effective LLINs usage and other personal
protective measures, malaria diagnosis, and treatment-seeking behaviors, and
adherence to the prescribed anti-malaria medicines. A score was obtained for each
correct choice and zero scores for the false answer. The total scores were determined

and made as two groups as good and poor practice.

Validity and Reliability: Back-translation methods were used for rendering responses
into Burmese. For the reliability, 30 respondents were pre-tested in ManKat village of
the same township with similar geographical conditions. Cronbach’s alpha coefficient
of the questionnaires was calculated and resulted in 0.89 for reliability. To test the
internal consistency of the questions with dichotomous choices, Kuder-Richardson

formula 20 (KR20) was also calculated and it has been satisfactory at 0.89.
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Data Collection: This process was carried out in all selected villages for one time
(before intervention) in June 2018. Two research assistants have been trained for one
day before data collection. The researcher gave training to those research assistants to
understand the questionnaires, data collection process, practicing the real condition and
human ethics. And requested the data collectors to explain clearly the questionnaire to
the respondents and not to prompt answers to avoid bias. After briefing all and made
sure that the respondents understand all, he or she asked to participate in the interview
and to fill the informed consent form before answering questionnaires. The researcher
checked all the answers to the questionnaire every day during the data collection time
and if there is missing data, check together with data collectors and recollect the data

the next day.

Data processing: All the data were entered into a Microsoft Excel spreadsheet and
was encoded and analyzed using Statistical Package for the Social Sciences (SPSS
version 23). A chi-square test and correlation were used to illustrate associations

between dependent and independent variables. Statistical significance was set at 0.05.
g) Loudspeakers Based Health Messages Announcements

Based on the suggestive findings and recommendations from the preliminary
KAP assessment study, this health message announcement activity was introduced and

evaluated in the second phase of the study as under.

Health message announcement activity: First of all, the researcher conducted a very
informal advocacy meeting with local authorities, together with the respective village
malaria workers (VMWs) in each intervention village, and briefly explained the health

message announcement activity.

A full set of loudspeakers was then provided directly to each intervention area.
The loudspeakers were installed at each volunteer’s home, and the volume was
guaranteed to cover the whole village. However, sound pollution and annoyance were
avoided by observing and informally asking for community input. Next, assigned
VMWs received two hours of on-site training and were given ten sentences of

standardized health messages. These sentences were adapted from the malaria section
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of a published booklet of the Ministry of Health and Sports called ‘Standardized Health
Messages 2018’ ®7), targeting malaria-like symptoms, diagnosis, and treatment, mainly

for care-seeking behaviors and treatment adherence.

The 'Loudspeaker-based Announcement' intervention program was
implemented in June 2018, whereby announcements were repeated in the evening (at
approximately 7:00 pm) every other day until November 2018. To ensure the smooth
and timely operation of the activities, the respective village authorities were routinely

contacted by the researcher.

Figure 13 Setting up materials for intervention
(A. Amplifiers and mic for loud-speakers; B. Transferred to the villages; C. Setting-up

of materials; D. Ready to be announced health message)

Participant selection: Similar to the preliminary assessment, household
leaders/members older than 18 years of age who were well informed about their
socioeconomic status and overall health were selected to participate in the study. A
systematic, random sampling design using a random number generator was used to
select a total of 270 households representing 75% of total households from the four
study villages, using a local household list. The sampling occurred separately for each
pre- and post-intervention survey in the four villages. Hence, although the number of

participants was the same, the subjects were partially different each time.

Study tool: In this regard, the same questionnaire from the preliminary study was used
but specifically, relevant items were regrouped under each KAP section. The
knowledge section was presented in two separate components, pertaining to signs and

symptoms of malaria, and diagnosis and treatment of malaria, respectively. The attitude
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section also comprised two components, severity of malaria and transmission of
malaria, for which the 4-point Likert scale was constructed. The practice section was
similar to the knowledge section, as it comprised of ten predefined-choice questions
under each category regarding the proper utilization of LLINs, malaria seeking care,
and treatment adherence. Participants in the intervention group were required to
complete an additional questionnaire section, aiming to assess their optimism towards

delivered announcement activities during the course of the study.

Data collection: After signing informed consent, participants were asked to complete
an interviewer-administered face-to-face questionnaire before the start of the
intervention in early June 2018 and upon its completion in late November 2018, to
compare the scores and identify necessary changes. Two research assistants were hired
and trained in human subject research ethics and to become familiar with administering

the questionnaire.

Data processing: By using the same software, descriptive statistics, followed by chi-
squared and unpaired samples #-tests for statistical differences among mean scores for
each KAP part in comparing before and after the intervention, were employed with the

p-value of 0.05 signifying statistical significance.
h) Malaria infection screening through blood samples collection

Passive Case Detection: During these six-months, malaria-positive cases were
identified by the assigned VMWs, to explore malaria incidence or prevalence in each
village. VMWs were using RDT and also blood smear for diagnosis. Every blood slide
was then be collected by the field team and confirmed the diagnosis. The real-time
feedback of the result for consequence treatment was also performed. The required case
record form has been produced before the study based on current using malaria
carbonless register by NMCP and to be covered some variables. It was constructed to
address fever pattern and other signs and symptoms of malaria, traveling history,

previous malaria attempts, treatment given and disease outcome.

Active Case Detection: At the pre, during and post-rainy seasons, which represent the

low and high malaria transmission seasons in the area respectively, the population has
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been screened to eliminate malaria infection reservoirs as well as for early detection.
To determine the seasonal malaria peak, the driest month is January, with 1 mm of
rainfall. In September, the precipitation reaches its peak, with an average of 500-mm.
The transmission of malaria is seasonal at these locations and peaks in June, July, and
August. The warm and dry season is from January through April, marking the lowest
season for malaria transmission; transmission changes are minimal during the short
rainy season from November through December. Participants were visited three times
(before monsoon, monsoon, and post-monsoon) and tested each individual who has
cardinal symptoms of malaria-like fever with chills and rigor, severe headache recently
or in the last 1-2 days before the examination for clinical malaria. At the same time,
random people were also checked for malaria with diagnostic tools regardless of any
malaria-like symptoms. Parasite densities and body temperature were used to define
clinical malaria by age in the population. Thick and thin blood smears were taken from

each individual.

During each visit, our team, consisting of a lead medical doctor, a laboratory
technician, and a community malaria worker, communicated to individuals who have
data about everyone’s health at home, to find out about inhabitants who may have or
have had experienced fever or suspected malaria. Each participant was given a unique
identity (12 digits code) that represents the household, their villages, and township. The
intervention team then assessed the eligibility of participants. Weight, temperature
(fever [axillary temperature > 37.5°C] and symptoms of malaria, if any, recorded along
with the surveys. Any drug allergies were also recorded. Screening tests were
performed as parasite counts from Giemsa stained thick and thin blood films and
malaria conventional rapid diagnostic tests (RDT). Blood smears were examined
immediately and, therefore, all malaria positive cases by both microscopy and RDT

were treated by updated National Malaria treatment guidelines.

For the sample size determination, with the reference value of 24.6% positive
rate of malaria cases in this selected area, the sample size is calculated to be able to
detect a clinically relevant increase in clinical malaria cases detected either by RDTs
and microscopy of 10%. For testing of one population proportion to compare a binary

outcome with a reference value in a one-sample design at the 5% significance level and
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a 10% type 1II error probability, the total sample size required should be at least 500
samples in both intervention and control areas. Age >one year, male and female, who
give informed consent were recruited and finger-stick or ear-stick blood samples have

been collected.

Light-Microscopy: The thin and thick smears of the blood were prepared and dried
with air. The thin smear was established in methanol and stained for 45 minutes with
4% Giemsa. In order to obtain a species-specific parasite count, the well-trained
laboratory technician examined the slides under an oil immersion of x1,000. For
declaring a negative result, each slide was closely examined. The parasite density was
also weighed against 200 leukocytes and calculated as of parasites per microliter of
blood, assuming an 8,000 cells/uL leukocyte count ©®. In addition, a WHO certified
external validator from the Department of Medical Research (DMR), Lower Myanmar,
randomly chosen and inspected 10% of the blood smears for quality assurance and

control purposes.

Rapid Diagnostic Test: The rapid test used in this study was the product of Standard
Diagnostic (SD) Company from the Republic of Korea. These strips have been
validated and started using in Myanmar since 2011. The test kits can detect both
Plasmodium falciparum and P. vivax. The researcher ensured to avoid any stock out
and expiry problems during the course of the study by monitoring the stocks monthly

and distributed according to VMW consumption in the previous month.

Figure 14 Rapid diagnostic test (RDT) used for malaria screening
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Data analysis: In order to validate the different performance of malaria tests, the results
of conventional RDTs were compared with standard to microscopy results of both ACD
and PCD. Respective sensitivity, specificity, Positive Predictive Value (PPV) and
Negative Predictive Value (NPV) were calculated.

In addition, the current study’s data from both PCD and ACD, unpublished
malaria data provided by respective township-level VBDC teams was also utilized to
ascertain any differences among villages. As individuals that present with fever have
the right to seek malaria diagnosis and treatment in VMWs, the nearest health center,
or even at the township hospital free of charge, the township-level compiled data of
each village was utilized in this study to avoid missing any cases. Village level API was
also compared between six-month data of current and last year. Chi-squared test to
explore the changes in malaria positive rates was explored and p-value has been set up

significance at <0.05.
i) Mobile Phone reporting by Village Health Volunteers

All four assigned volunteers cooperated for real-time reporting within 24 hours
of every malaria case found by RDT. They were given one day of on-site training on
reporting methods and how to use their owned mobile phone along with the practical
session. A hotline number was provided and saved into their phone contact list. From
each malaria patient, necessary information to be addressed for briefly case
classification and also for routing surveillance purpose, date and time of diagnosis, age,
sex, parasite species, traveling history and treatment given were collected and reported
through a call. There was an assigned field supervisor at the township level and
responsible for receiving calls and recording of data from each VMW into a checklist
paper. Then data were translated into the English language, entry into the computer and
back up regularly into a password protected the hard disk. As a regular incentive,
5,000MMK (approximately 3USD) per month remuneration was provided. At the end
of each month, the mobile phone bill has been directly filled with the e-load system into
a registered number of each volunteer and ensured of receipt by a direct call. It is like

a standard amount and regular top-up regardless of the number of patients found.
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Data collection and Analysis: In addition to the data tracking checklist, a structured
questionnaire was used for data collection after implementing the intervention for six
months between June and November 2018. It constructed with two parts; the
quantitative part consisted of demographic characteristics of each VMW, simplicity of
the system, their acceptability, preferences and other challenges. Next, the qualitative
part explored for their overall comments as well as suggestions on this reporting system.
At the end of November, data were collected at their village with the help of two

graduated data collectors.

In the meantime, the compiled data from the checklist were cross-checked with
their field carbonless data entry. Feedback on any discrepancies was provided and
supported of solutions during monthly monitoring visits as well as at the end of the
project. Timeliness, correctness, and overall completeness were also concluded. At the
beginning of the project, the consent form was requested and signed by each VMW.
Data were encoded, entry and analyzed by Microsoft Excel 2015 for descriptive

statistics.

Trained VMW3s performed malaria diagnosis and
treatment in the village, timely notification of RDT (+)
cases within 24hours through mobile phone

- | -4'7‘
i
lll!

Routine monthly monitoring and crosschecking of data
between carbonless report and checklist

A!

| P ——

Date and time
Age

Sex

Species
Travelling
History
Treatment

AN N N N N

N
I o e e

<

Assigned field coordinator at township and available
for receiving call from each VMW. Data were recorded
into checklist and entered into existing surveillance
system by using computer and regularly backup.

v Timeliness
v Correctness
v Completeness

——> Reporting Line 3 Feedback

Figure 15 Mobile phone reporting system flow chart
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j) Predictors of overall Malaria Burden Reduction

As this study included some sorts of activities targeted to decline malaria
incidence in the selected community, in addition to measuring the effect of each
intervention, the effectiveness of the absolute village-based elimination model was also
measured by the linear regression model through SPSS version 23. The dependent
variable was the number of cases confirmed by month when independent variables

constructed into this model were;

- Health message announcements: Total number of announcements occurred during
six months

- Mobile reporting: By giving scoring between 1-5 depends on reporting time of each
malaria case by each VMW, shifted from the ideal time of 24 hours as; 5 for within
24 hours, 4 for 24-36 hours, 3 for 36-72 hours, 2 for >72 hours and last, 1 for no
reporting.

- LLINs ownership: By observing during the cross-sectional study in addition to
township level distribution data and 1% depreciation on the total number of LLINs,
monthly data of LLINs ownership were put into analysis.

- Active case detection: The total number of ACD occurred in a total of four villages
was counted and put into analysis though previously no ACD activity there.

- VMWs training: Person-days of training activity organized in each village along the

six months study period was considered as a factor and included in analysis.

However, the total number of VMWs was excluded due to very few amounts
to calculate for representative results. Also, due to data limitations, other external
factors that might have an impact on malaria burden like rainfall, deforestation,
humidity were skipped. Next, the malaria species were pooled only as malaria infection
regardless of P. falciparum or P. vivax. Thus, there were likely other unknown risk
factors but not yet included in this evaluation. Again, significant coefficients in

regression represented only associations and not necessarily causality.
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Table 7 Activities done among intervention and control groups

L. Intervention | Control Time frame
No. Activities
Group group
1. | Entomology assessment e Ve Before
2. | KAP survey W - Before and after
Before, duri
3. | Mass blood survey o s etore, uring
and after
n Assigned one Yolunteer in _ _ Before
each selected village
Ad d training ft
5 5 1v\[/il)\rllsce raining for _ ] Before
Village level advocacy
6. meet.mg for treat@ent— _ i Before
seeking and real-time
reporting
Health education b .
7. Vle\ZWse ucation by ~ - During
8. | Mobile phone reporting W - During

3.7 Ethical Approval

Ethical approval for this study has been submitted and approved by the
Institutional Technical and Ethical Review Board, University of Public Health -
Yangon, Ministry of Health & Sports (UPH-IRB 2018/Research/29).

Moreover, the participation of the respondents was voluntary and the decision
to involve in this study was not being disclosed to any authority. Moreover, the
researcher clearly explained the objectives of the research and obtained informed
consent from all the respondents. All answer sheets and data reports were kept in locked
cabinets as well as in a password-protected computer. After the collected data were put

into the database, all the answer sheets and forms were destroyed by burning.

3.8 Dissemination of the study results

After the analysis has been completed, the researcher shared the results either
by presentation or formal report with related health departments within Banmauk

Township and relevant stakeholders. Dissemination of findings has also been done
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through certain international conferences and or peer-reviewed journals. The results
were shared internally with the NMCP for their feedback and questions. Thereafter,
these results were disseminated along with the findings, with the NMCP and MOHS
approval, with all in-country partners at research dissemination events, and as part of
in-country partner meetings. The results may then be shared with the MOHS decision-
makers at the township level and advocate that it can be incorporated into their

operational planning cycle.
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CHAPTER 1V
RESULTS
4.1 Baseline KAP to produce a particular health education intervention

Among 250 participants, the general characteristics showed a majority of
respondents were more than 35 years (56.0%), and 64.4% were male, 88.4% possessed
family income up to 3,000,000 Kyats. Moreover, 87.2% of the respondents were low
educated, 66.8% had a lesser number of family members in their household and 78.4%
of them responded that their family members had no fever attack in the last two weeks.
Nearly 90.0% of them had previous attempts of malaria in their life, almost all knew
very well about malaria word and had enough ownership of good quality bed-nets for
their family members. Furthermore, 75.6% of them received a kind of malaria-related
health education session organized either by government malaria workers and or other
non-government organizations (NGOs) during the last 6 months. Some participants
(35.2%) had ever been volunteering for a kind of malaria-related activity in their village
(Table 8).

Table 8 General characteristics of 250 respondents

Characteristics n (%)

Age (Years)

18-35 110 44.0

>35 140 56.0
Sex

Male 161 64.4

Female 89 35.6
Annual Income (Kyats)*

< 3,000,000 221 88.4

> 3,000,000 29 11.6
Education

Primary school 218 87.2

High school and above 32 12.8
Family members

<5 167 66.8

>5 83 33.2
Fever attacks among family members in the last 2 weeks 54 21.6
Having previous attempts of malaria in life 220 88.0
Knowing of Malaria term 246 98.4
Enough ownership of good quality LLINs** 247 98.8
Receiving health education services in the last 6 months 189 75.6
Volunteered for village-based malaria-related health services 88 35.2

*JTUSD~1550Kyats; **the nets were impregnated with deltamethrin not exceed three years and
provided for 2 people/net.
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For overall KAP regarding malaria, after grouping with its mean score, the
results indicated considerably low percentages of good levels, especially in practice.
Almost 40.0% of respondents had good knowledge, 56.8% had a good attitude while
only 21.6% showed good practice (Table 9).

Table 9 Overall level of knowledge, attitude and practices regarding malaria (n=250)

Characteristics n (%)

Overall Knowledge

Good 96 38.4

Poor 154 61.6
Overall Attitude

Good 142 56.8

Poor 108 43.2
Overall Practice

Good 54 21.6

Poor 196 78.4

*Grouping by mean scores

The significant associations were found between age (p = 0.022) and annual
income (p<0.001) with the knowledge level of respondents whereas having a fever
attack among family in the last two weeks (p = 0.023) showed statistically association
with attitude level. By the results, those who aged more than 35 years were likely to
have poor knowledge (67.9%). Again, participants with an annual income of
<3,000,000Kyats were more favorable to have a poor level of knowledge (65.6%). For
the attitude, it found 70.4% of the respondents who had a good attitude, their family
members experienced a fever attack within the past two weeks. On the contrary, the
respondents who had no family member suffered from a fever attack had a poor attitude.
However, there were no associations with constructed variables and respondents'

practice at p-value <0.05 (Table 10-12).
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Table 10 Associations between general characteristics and knowledge levels regarding

malaria (n=250)

Knowledge Level
Characteristics Good Poor
n (%) n (%)

Age (Years)

18-35 51(46.4) 59(53.6) 0,002

>35 45(32.1) 95(67.9) '
Sex

Male 56(34.8) 105(65.2) 0.114

Female 40(44.9) 49(55.1) )
Annual Income (Kyats)***

< 3,000,000 76(34.4) 145(65.6) £20.00]

> 3,000,000 20(69.0)  9(31.0) )
Education

Primary school 79(36.2) 139(63.8) 0.067

High school and above 17(53.1) 15(46.9) )
Family members

<5 68(40.7)  99(59.3) 0.285

>5 28(33.7) 55(66.3) )
Fever attacks among family members in the last 2 weeks

Yes 24(44.4)  30(55.6) 0.302

No 72(36.7) 124(63.3) )
Having previous attempts of malaria in life

Yes 82(37.3) 138(62.7) 0.321

No 14(46.7) 16(53.3) '
Knowing of malaria term

Yes 94(38.2) 152(61.8) 0.631

No 2(50.0)  2(50.0) )
Enough ownership of good quality LLINs**

Yes 96(38.9) 151(61.1) 0.169

No 0(0.0) 3(100.0) )

Receiving health education services in the last 6 months

Yes 71(37.6) 118(62.4) 0.633

No 25(41.0)  36(59.0) )
Volunteered for village-based malaria-related health services

Yes 29(33.0) 59(67.0) 0.192

No 67(41.4) 95(58.6) )

*Significance at p<0.05, Degree of freedom for Chi-square test=1, **the nets were
impregnated with deltamethrin not exceed three years and provided for 2 people/net,
X ] USD~1550Kyats
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Table 11 Associations between general characteristics and attitude levels regarding

malaria (n=250)

Attitude Level
Characteristics Good Poor
n (%) n (%)

Age (Years)

18-35 64(58.2) 46(41.8) 0.696

>35 78(55.7) 62(44.3) '
Sex

Male 90(55.9) 71(44.1) 0.699

Female 52(58.4) 37(41.6) )
Annual Income (Kyats)***

< 3,000,000 123(55.7) 98(44.3) 0313

> 3,000,000 19(65.5) 10(34.5) )
Education

Primary school 127(58.3) 91(41.7) 0.225

High school and above 15(46.9) 17(53.1) )
Family members

<5 92(55.1) 75(44.9) 0.439

>5 50(60.2) 33(39.8) )
Fever attacks among family members in the last 2 weeks

Yes 38(70.4) 16(29.6) 0.023

No 104(53.1) 92(46.9) )
Having previous attempts of malaria in life

Yes 129(58.6) 91(41.4) 0.112

No 13(43.3) 17(56.7) )
Knowing of malaria term

Yes 139(56.5) 107(43.5) 0.459

No 3(66.7) 1(33.3) )
Enough ownership of good quality LLINs**

Yes 140(56.7) 107(43.3) 0.729

No 2(66.7) 1(33.3) )

Receiving health education services in the last 6 months

Yes 107(56.6) 82(43.4) 0.917

No 35(57.4)  26(42.6) )
Volunteered for village-based malaria-related health services

Yes 49(55.7)  39(44.3) 0.793

No 93(57.4) 69(42.6) )

*Significance at p<0.05, Degree of freedom for Chi-square test=1, **the nets were
impregnated with deltamethrin not exceed three years and provided for 2 people/net,
X ] USD~1550Kyats
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Table 12 Associations between general characteristics and practice levels regarding

malaria (n=250)

Practice Level
Characteristics Good Poor
n (%) n (%)

Age (Years)

18-35 21(19.1)  89(80.9) 0.393

>35 33(23.6) 107(76.4) '
Sex

Male 34(21.1) 127(78.9) 0.803

Female 20(22.5) 69(77.5) '
Annual Income (Kyats)***

< 3,000,000 44(19.9) 177(80.1) 0.073

> 3,000,000 10(34.5) 19(65.5) )
Education

Primary school 48(22.0) 170(78.0) 0.675

High school and above 6(15.8) 32(84.2) '
Family members

<5 35(21.0) 132(79.0)

>5 19(22.9) 64(77.1) 0.726
Fever attacks among family members in the last 2 weeks

Yes 11(20.4) 43(79.6) 0.804

No 43(21.9) 153(78.1) )
Having previous attempts of malaria in life

Yes 48(21.8) 172(78.2) 0.82

No 6(20.0)  24(80.0) '
Knowing of malaria term

Yes 54(22.0) 192(78.0) 0.290

No 0(0.0)  4(100.0) )
Enough ownership of good quality LLINs**

Yes 52(21.1) 195(78.9) 0.056

No 2(66.7) 1(33.3) )

Receiving health education services in the last 6 months

Yes 44(23.3) 145(76.7) 0.256

No 10(16.4) 51(83.6) )
Volunteered for village-based malaria-related health services

Yes 23(26.1)  65(73.9) 0.199

No 31(19.1) 131(80.9) )

*Significance at p<0.05, Degree of freedom for Chi-square test=1, **the nets were
impregnated with deltamethrin not exceed three years and provided for 2 people/net,
**¥*%USD~1550Kyats
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Lastly, table 13 illustrated the correlations among knowledge, attitude, and
practice. The results showed there was a negative association between knowledge with
attitude and also knowledge with practice. Moreover, there was a positive association
between attitude and practice. However, there were no drastically significant between

them at p-value <0.05.

Table 13 Correlations between knowledge, attitude, and practice (n=250)

Attitude Practice
Descriptions

r p-value r p-value

Knowledge -0.0752 0.235 -0.0147 0.816

4.2 Differences in overall Knowledge, Attitude and Practice levels after
implementing loudspeakers-based health messages announcements

The potential covariates or factors that might contribute to the intervention
outcome are presented in Table 14. Within-group comparisons, as well as between
groups, were conducted for both pre- and post-intervention periods. The findings
yielded by descriptive data analyses showed that more than half of the respondents were
18 to 35 years old. In addition, the sample comprised of a similar number of males and
females, and around half of the participants reported having malaria episodes over a
certain period before taking part in the study. Moreover, the majority of the respondents
possessed sufficient ownership of LLINs with enough family income, while more than
half of the sample had only primary-level education. However, no statistically
significant differences between the participant groups were noted in terms of their

socio-demographic characteristics.
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Table 14 Comparison of socio-demographic characteristics between intervention and

control groups

Before p-value
. After Intervention Within Between
. Intervention
Characteris groups groups
tics C I C |
(n=130) (n=140) (n=130) (n=140) C I B A
n (%) n (%) n (%) n (%)
Age (Years)
18-35 79 77 81 81
(60.7) (55.0) (62.3) (57.9) 0.799 0.181 0.388 0.456
=35 51 63 49 59
(39.3) (45.0) (37.7) (42.1)
Sex
Male 61 75 70 73
(46.9) (53.6) (53.8) (52.1)
69 65 60 67 0.264 0.811 0.275 0.779
Female

(53.1) (46.4) (46.2) (47.9)
Malaria episodes before the study

YVes 74 88 65 %2
(56.9)  (62.9)  (50.0)  (58.6)
Ne 56 5 65 &g 0263 0463 0320 0.158

(43.1) (37.1) (50.0) (41.4)
Sufficient ownership of LLINs for family members (2 people/net)

Yes 126 135 124 131

(96.9) (96.4) (95.4) (93.6) 0519 0.200 0.821 0.516
No 43.10) 536 64600 964
Enough Annual Family Income
Yes 109 121 116 124

(83.8) (86.4) (89.2) (88.6) 0.203 0.588 0.551 0.863
No 21 19 14 16

(162)  (13.6)  (10.8) (114

Education level

< Primary /1 90 72 84
- (54.6)  (643)  (554)  (60.0)
59 50 58 56 0.901 0.460 0.106 0.443

*Significance at p-value<(0.05, Degree of freedom for Chi-square test=1, LLIN = Long-
lasting insecticide-treated net, Education: Primary — able to read and write or grade 1
to 5; C=Control, I=Intervention, B=Before intervention, A=After intervention

In order to ascertain the changes in the overall KAP scores after the 6-month
intervention, the mean scores and corresponding standard deviations (SD) of individual
KAPs for the intervention group were illustrated and compared with those of the control
group, as shown in Figure 16. A large increase in the overall mean scores was

noticeable, particularly in the intervention communities. The mean scores of each KAP
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component were assessed and statistically compared (as seen in Table 15). For the
knowledge session, two constructed topics were measured between the two groups for
pre- and post-intervention. The results revealed no significant difference between the
groups before the intervention, but a statistically significant difference between the
groups after the intervention (mean = SD: 3.46+1.30 in the control group and 6.81£1.43
in intervention group for signs and symptoms of malaria, and 3.07£1.44 versus

6.49+1.28 by group respectively for diagnosis and treatment of malaria; p<0.001).

Control
Intervention

o |

Figure 16 Changes in mean scores of overall Knowledge, Attitude and Practice before

and after the intervention

The overall attitude and practice scores showed similar trends; there was no
statistically significant difference between the two groups during the pre-intervention
assessment but a statistically significant difference was found in the post-intervention
assessment (p<0.001). The mean scores in the intervention group were 7.84+1.83 for
attitude toward the severity of malaria and 7.74+1.29 for transmission of malaria, while
the scores for these variables remained equivalent to the baseline scores in the control
group (4.93£1.29 and 4.06%1.50, respectively). The post-intervention scores in all three
categories of good practice regarding utilization of LLINs, malaria-seeking care, and
treatment adherence improved (from 4.11+£1.40, 3.75+1.47 and 3.34+1.42 to 7.78+0.96,

7.50£1.2, and 7.79£1.48, respectively). In the control group, the scores for these
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variables remained equivalent to the baseline scores (3.82+£1.49, 3.92+1.30 and

3.18+£1.68, respectively) (Table 15).

Table 15 Mean scores of knowledge, attitude, and practice between and within, two

groups before and after the intervention

Before Intervention After Intervention
Descriptions Mean Mean
Control Intervention  difference P Control Intervention  difference P
(95% CI) (95% CI)

Knowledge (meantSD)
Signs and 029 335

. . «
Symp.toms of 3.58+1.73 3.86+1.64 (-0.12, 0.69) 0.163 3.46%1.30 6.81£1.43 (3.03, 3.68) <0.001
malaria
Diagnosis
and 0.22 3.42 «
Treatment of 2.5241.11 2.74+1.44 (091, 0.53) 0.165 3.07t1.44 6.49+1.28 (3.09,3.74) <0.001
malaria
Attitude (meantSD)
Severity  of 0.05 291 «
malaria 5.15£1.40  5.20+1.09 (025, 0.35) 0.724  4.93%£1.29 7.84+1.83 (2.52, 3.29) <0.001
Transmission 0.13 3.67 «
of malaria 3.86x1.84  3.99+1.84 (-031,0.57) 0.559  4.06£1.50 7.74+1.29 (3.34, 4.01) <0.001
Practice (meantSD)
Proper 0.09 3.96
utilizations 4.02+1.10  4.11£1.40 ) 0.551  3.82+1.49 7.7840.96 ; <0.001*
of LLINs (-0.21, 0.40) (3.67,4.26)
Seeking care -0.14 3.58 «
of malaria 3.89£1.37  3.75+1.47 (-0.48, 0.20) 0412 3.92+1.30 7.50+1.21 (3.28.3.88) <0.001
Treatment -0.15 4.61 *
adherence 3.48+1.62  3.34+1.42 (-0.51,0.22) 0.421  3.18+1.68 7.79+1.48 (423, 4.99) <0.001

*Significance at unpaired t-test with p-value<0.05, LLINs = Long-lasting insecticide treated
nets, p-value*- within groups comparison

In addition to group comparisons, the within-group results (participants
involved in both the control and intervention groups for the pre-and post-intervention
assessment) were also differentiated (Table 16). The post-intervention assessment
revealed statistically significant differences (p<0.001) in all variables for the
intervention group. Unexpectedly, while the post-intervention knowledge scores for the
diagnosis and treatment of malaria were also significantly higher in the control group
in comparison to the baseline scores (p<0.05), the improvement in the scores was much
greater in the intervention group than in the control group (2.52+1.11 to 3.07£1.44 in

control group and 2.74%1.44 to 6.49+1.28 in intervention group).
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Table 16 Mean scores of knowledge, attitude and practice within two groups before

and after the intervention

Before/ After:
Control Intervention
Descriptions Mean Mean
difference p* difference p*
(95% CI) (95% CI)
Knowledge
Signs and S toms of 0.12 -2.95
malaria (:026,049) 0% (331 259 <0001
Diagnosis and Treatment of -0.55 -3.74
maleria (0.86.-023) YOO 406 34p) <0001
Attitude
Severity of malaria (-0. 101',2%).54) 0.198 (_2.9;5;6_?2’.28) <0.001*
Transmission of malaria 0.2 0.338 -3.74 <0.001*
(-0.61, 0.21) (-4.12, -3.37)
Practice
Proper utilizations of LLINs 0.2 0.220 -3.67 <0.001*
(-0.12, 0.52) (-3.95, -3.39)
Seeking care of malaria 0.3 0.853 375 <0.001*
(-0.36, 0.30) (-4.07, -3.43)
Treatment adherence (_0'106,3(1)'71) 0.134 (_4'7_3;4{451'1 1 <0.001*

*Significance at unpaired t-test with p-value<0.05, LLINs = Long-lasting insecticide-treated
nets, p-value*- within groups comparison

Community acceptance or preferences towards intervention

In addition to measuring the effect of the intervention, it is also important to

address people’s preferences towards interventions when considering future

implementation. Therefore, five statements were summarized as descriptive data in

Table 17. Most of the participants (>80%) expressed their positive preferences, and

they stated that they wanted the intervention to be maintained; in contrast, relatively

few people (8.6%) stated that they suffered from the noise or an unclear voice of the

announcement.
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Table 17 People optimism toward intervention (n=140)

Descriptions n (%)

Like to be continued of intervention 116 829

Suffered noise pollution or unclear messages from loudspeakers* 12 8.6

Well absorbed and clearly heard of information 109 779

The provided messages reminded me to have a blood test soon after 111 79.3
having fever

The intervention was good for me and other villagers 122 87.1

*Negative statement

4.3 Malaria positive found by RDTs Vs microscopy

On the other side to explore the malaria diagnostic efficiency of current using

RDTs in Myanmar, the blood test results were compared using microscopy as a

standard (Table 18). The results described that among pool samples of 1,374 testing,

through passive case detection (PCD) as well as active case detection (ACD)/ mass

blood survey (MBS), the malaria RDTs showed positive answers among 55 patients.

Among them, only 41 samples were confirmed as malaria during microscopy

examination while 14 were the absence of parasites. The sensitivity, specificity and

diagnostic accuracy were 82.00%, 98.94%, and 74.55%, respectively. Moreover, there

was a significant difference between the two diagnostic methods (p<0.05).

Table 18 Malaria diagnostic efficiency of RDT using microscopy as a standard

(n=1,374)
Microscopy Diagnostic Parameters (%)
Techniques p
Positive Negative SN SP DA PPV NPV
Positive 41 14
RDT 82.00 98.94 9833 7455 9932 0.001*
Negative 9 1,310

SN: Sensitivity, SP: Specificity, DA: Diagnostic accuracy, PPV: Positive predictive value,
NPV: Negative predictive value, *p-value by Fisher exact test and significant at p-value<0.05.
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4.4 Mobile Phone reporting by Village Malaria Workers (VMWs)

First, the baseline demographic characteristics of four VMWs are reported,
revealing the similar distribution of age, sex, and family income. Moreover,
respondents are educated at the primary school level and possess a smartphone. During
the study period, 24 of the 25 malaria patients (96%) were notified within 24 hours by
the four VMWs. Two (8.0%) of these cases were reported within 10—15 hours, while
most of the remaining patients (88.0%) could be informed within 1 hour from the
diagnosis. Unfortunately, there was a delayed case notification only after 24 hours

(Figure 17).

Figure 17 Reporting time for each malaria patient (n=25)

The findings pertaining to timeliness, correctness, and completeness of the
information received from volunteers are summarized in Table 19. The median
reporting time was 0.2 hours, and only one case (4.0%) was reported after the
designated 24-hour period. On the other hand, all the variables were more than 95%
correct when cross-checked between reports. Similarly, all questionnaire items were at
least 95% complete, except for age, which was provided by only 84% of the patients.
Finally, timeliness analyses revealed that, in 96% of cases, patients could be notified
within 24 hours, while full completeness and completeness were 92% and 80%,

respectively (Figure 18).
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Table 19 Timeliness, Correctness, Completeness of the information (n=25)

73

Descriptions n (%)
Timeliness
<24 Hours 24 96.0
Median 0.2 Hour
>24 Hours 1 4.0
Correctness
Date & time of diagnosis
Correct 24 96.0
Incorrect 1 4.0
Age
Correct 23 92.0
Incorrect 2 8.0
Sex
Correct 25 100
Incorrect 0 0
Species
Correct 24 96.0
Incorrect 1 4.0
Travelling History
Correct 25 100
Incorrect 0 0
Treatment Given
Correct 25 100
Incorrect 0 0
Completeness of Information
Date & time of diagnosis
Complete 24 96.0
Incomplete 1 4.0
Age
Complete 21 84.0
Incomplete 4 16.0
Sex
Complete 24 96.0
Incomplete 1 4.0
Species
Complete 24 96.0
Incomplete 1 4.0
Travelling History
Complete 25 100
Incomplete 0 0
Treatment Given
Complete 24 96.0
Incomplete 1 4.0
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Figure 18 Overall percentage of Timeliness, Correctness, and Completeness of the

information (n=25)

When VMWs were asked to share their overall perceptions of this reporting
system, the volunteers suggested that it is simple and easy to utilize, while they would
accept the implementation of this intervention. However, sometimes, they experienced
difficulties using the application, such as poor signal and time-consuming. All the
VMWs rated the system as reliable and felt that it was a viable reporting channel for
timely notification of disease occurrence. Some of the reviews they provided following
this qualitative study are summarized below;

‘It was a great opportunity to learn such a new reporting system. As a result, I am more
confident in treating my patients.’

‘As network signal is sometimes terrible, I have to dial repeatedly and often have to
call back three to four times.’

‘To be honest, as malaria cases are becoming rarer, having one’s mobile bill paid by
the project is more than enough to promote the application use.’

‘As not all people in this region know their exact age, we sometimes have to estimate.’
‘Using the system is simple and routine work, so I guess that we should continue using

this reporting channel in the future.’
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‘1 would say that I am overall satisfied with this kind of system, and have had no
challenges using it.’
‘We should call the hotline number as soon as we have found the patient, as we may
otherwise forget.’

It is particularly noteworthy that all four participants were satisfied with the
training provided, as well as the routine monitoring visits from the township level and
the telephone bill remuneration. Moreover, despite some challenges noted above, they

would be willing to continue using this intervention.

4.5 Malaria Burden Changes

Correlated with the intervention, a large declining trend for malaria morbidity
was also noticed in the intervention group. The reported confirmed cases per tested
population data from the same period of two adjacent years were presented to illustrate
the reduction in the malaria burden (Table 20). The outcome affirmed that the malaria
trend significantly dropped to 2% after the six-month intervention in comparison to
12% 1in the control group (p<0.05). Again, a significant decrease in morbidity was found
(from 17% to 2%) when correlated with the intervention group itself; however, smaller
change in morbidity was found for the control group (18% and 12%, pre- and post-

intervention, respectively) after six months but not as much as intervention group.

Table 20 Changing of malaria morbidity (comparing with last year data of the same

period between June - November)

Between groups (2017 Vs
2018)

June-November 2017 June-November 2018

(%) (%)

I C X p I C X p X? p X? p

17 18 0.103 0.860 2 12 11.527 0.001* 1970 0.205 18.455 <0.001*

Data source: unpublished data from respective township’s vector-borne disease control team,
p-value by Fisher’s exact test, *Significance at p-value <0.05, C: Control, I: Intervention

Although there was a 75.0% reduction among intervention villages, in addition,
the API for the intervention villages showed 4/1000 population as risk which is still not

in line with the malaria elimination indicator. However, the intervention has achieved
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to reduce the malaria burden up to a considerable level. Moreover, the results revealed
a very far outcome among the control group as there were still considerable caseloads
of malaria along with expanded ABER and even increased than last year (Table 21). As
the intervention has happened only six months, here the API was calculated for the
same six months of two adjacent years and compared. This might affect the result and

would not be representable for the whole year’s data.

Table 21 Changed in Annual Parasite Incidence (API) after the intervention

2017 (June to 2018 (June to
November) November) % of
Villages
ABER ABER reduction
API API
(%) (%)
Control 15.0 18/ 1,000 20.0 12/ 1,000 333
Intervention 16.0 17/ 1,000 25.0 4/ 1,000 75.0

*ABER: Annual Blood Examination Rate, API: Annual Parasite Incidence
4.6 Predictors of declining malaria caseloads by regression models

It is not straightforward to interpret the model to determine which of the
significant factors is most important, because all the independent variables are scaled
differently. The regression coefficients are an estimate of the anticipated change for a
one-unit change in the independent variable per township in the dependent variable. For
example, the units of one additional HE, one more mobile reporting, one more LLIN,
one more active case detection, and one more person-day of training are all very

different.

Thus, one shift in the HE session amount has a coefficient much bigger than the
others. When considering the relative effects of additional LLIN, VHW training days,
one must consider the amount of input required to deliver one more net (out of many
thousands per village or township) compared to one additional health message
announcement or one person-day of training for mobile reporting (Table 22). For the p-
value, the results were similar except the VMW training was not significant. In contrast,
the factors demonstrated to be significant predictors of decline in malaria by

intervention village were the number of health messages announcements activities, real-
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time mobile case reporting by VMWs, ownership and effective utilization of LLINs

and routine mass blood survey as active case detection.

Table 22 Coefficients in regression models evaluating associations between declining

malaria cases and its predictors

Variables Model 1 Model 2 Model 3 Model 4 Model 5
Health messages
-0.803**  -1.223** 2 113%*  -2.245%* -2.240%*
announcements
Mobile reporting -0.695**  -0.986**  -1.098*%* -1.099**
LLINs ownership -0.772%*  -0.937** -0.934%**
Active case
. -0.148** -0.147*
detection
VMW training -0.007

*Significant at p<0.05, **p<0.001
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CHAPTER V
DISCUSSION

5.1 Baseline KAP to produce a particular health education intervention

Overall KAP levels were considerably low percentages of good levels
especially in practice, even among people living in malaria transmission areas. This
might be due to (a) easy access to diagnosis and treatment services by village health
volunteers’ network, (b) effective interactions of current using anti-malarial drugs, (c)
improvements in transportation facilities, (d) cultural beliefs and questionable health
education curriculums, and (e) information, education and communication (IEC)
materials distributed by various partners. Therefore, new approaches to improve
malaria KAP are promptly needed in this community. These results were similar to

other studies showing poor levels of KAP among their targeted community %79,

Separately, only 38.4% of participants showed a good level of knowledge, even
though they are living in malaria-control-activities prioritized villages. This is similar
to results from several other studies ®* 3% This can be explained as the community
people still have wide misconceptions and misbeliefs, though they have had involved
in health education sessions, group health talks, and peers’ education programs as seen
in Ethiopia . The effectiveness of interventions implemented by the partners will also
be a questionable thing "V, Generally, most of the educational activities were organized
during the daytime, at a convenient place with only some of a family's decision-makers.
Usually, villagers were at their working places in the daytime and hence, the majority
of attendances were female who were either too young or too old to efficiently
disseminate information, or make decisions for other family members. On the other
hand, large numbers of low-educated people (87.2%) might also be another contributing
factor ». There were significant associations between age (p = 0.022) and annual
income (p < 0.001) with the knowledge level of respondents. Older age groups
possessed more experiences on disease and participated in higher numbers of

awareness-raising activities. The result was aligned with a study of Ethiopia ©*).
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Among the respondents, more than half (56.8%) had a good level of attitude,
which was the highest level among KAP. The results were coincident with the studies
in Nigeria and Ethiopia %33, This might due to the bounce effect on their attitude, as
the study was conducted among the highest malaria burden villages, within peak season
(June 2018). However, the significance of attitude on affecting malaria transmission is
quite low 7. Again, there were also two-fifth of samples (43.2%) who described a low
level of attitude. This poor proportion may be increased during low malaria seasons,
even among people living in high endemic villages. In the meantime, having a fever
attack among family in the last two weeks (p = 0.023) showed statistically association
with attitude level. If there was a fever attack among any family members within the
past two weeks, a majority of respondents (70.4%) would have a good attitude level,
compared to others. This is a simple fact that among those who have lived with malaria,
attention on that disease would certainly be higher. This was demonstrated in a study

among Chinese international travelers 4,

Contrastingly, the results revealed only (21.6%) of good practice among the
sampled population, which was allied with other findings % 3%37). It was drastically
low and alarming, considering a new kind of intervention in this community to
strengthen malaria-control practices, especially care-seeking and prevention behaviors.
The diagnosis and treatment facilities in each village are staffed by village health
volunteers. However, the performance of those assigned volunteers still needs to be
addressed . Again, though villagers possessed enough bed-nets (98.8%), the proper
use of Long-Lasting Insecticide-Treated Nets (LLINs) should be encouraged, to
overcome people's ignorance and misperceptions in addition to sustaining the quality
of distributed bed-nets %79, The durability of LLINs should also be upgraded in order
to deal with both cold and hot weather. Care-seeking (diagnostic- or treatment-seeking)
practices were essential to prevent unnecessary developing of severe forms and to
curtail onward local transmission. Nevertheless, there were no associations with

constructed variables and respondents' practice at p < 0.05.

Concerning correlations among knowledge, attitude, and practice, the results
showed there was a negative association between knowledge and attitude as well as

between knowledge and practice. Similar results could be found in Nigeria 7 and
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contrary findings were seen in studies in Lower Myanmar, Lao PDR, and Southeast
Ethiopia ©>71:7®_ This means that, despite improving on knowledge, the attitude and
practice will remain constant or even tend to be poor. Therefore, each activity should
be targeted as a specific priority (i.e., either knowledge or attitude or practice by itself)
rather than addressing the improvements in overall KAP. There was a positive
association between attitude and practice, however. So, it seems that, if people pay more
attention to malaria, their practices are going to improve. However, there was no
statistically significant correlation between knowledge, attitude, and practice at p <

0.05.

5.2 Differences in overall Knowledge, Attitude and Practice levels after loud-

speakers based health messages announcements

As a result of the baseline KAP study, the researcher produced and introduced

an intervention called ‘loudspeakers-based health announcements’.

Though this study was organized among people living in an endemic malaria
area with attached VMWs during the peak infection season, the baseline KAP results
showed very low-level scores. This could be due to the fact that although some kinds
of community-based malaria control activities are in place, villagers’ mindsets are
difficult to change, resulting in constantly poor levels of KAP 7. Also, the current
VMWs’ performances may have been influenced by inadequate training or support, or
other multi-dimensional factors, such as incentive schemes and community and family

support 7%,

The socio-economic characteristics measured in this community showed that
more than 90% of households owned sufficient LLINs (2 people/net). However, during
the baseline study, the participants expressed a very low level of proper LLINs
utilization. Similar results can be found in a national-level study where the results
showed poor LLINs utilization among caregivers as well as children *®. This might be
due to the quality of the mosquito nets that are currently distributed, especially the types
of lace used to ensure the privacy of girls/women, and the color and durability of the

nets ") Sometimes, the historical and traditional misbelief of villagers could also be
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associated with LLINs usage (/?. One possible reason concluded by a study conducted
in Kenya was that people are not asleep under nets during the whole of the malaria
vectors’ ordinary biting time (dusk to dawn) . The underlying low education level
might also be another reason for LLINs usage ?. Nonetheless, in the present study,
the utilization rate has been profoundly increased as a result of intervention with a

difference in the mean scores ranging from 3.67 to 4.26.

An additional finding of our baseline study was that most subjects exhibited
poor malaria care-seeking behavior, despite reporting that they had sufficient family
income. All the malaria-related services are free of charge, and even if people can pay
for a consultation, as the malaria burden has declined through the decades, people’s

attitude towards the severity of the disease and its causation has decreased accordingly
(73)

However, as an outcome of a health announcement intervention, the KAP scores
improved in the present study. As a result of repeated announcements of simple
messages, people had an awareness of correct information about malaria. This finding
is in line with several other studies, in which increased levels of community KAP were
verified by the use of an intervention ®1%_ As part of the increasing KAP levels,
unexpectedly, the participants’ knowledge levels about the diagnosis and treatment of
malaria among control groups were boosted after six months. This outcome might be
because people received information from other channels (e.g., television, radio, and
health education videos) possibly from neighboring villages ®%. In Myanmar, a project

has been broadcasting malaria diagnosis and treatment information since 2017 ¢,

Overall, the effectiveness of intervention stands at an acceptable level.
However, to consider implementing a new tool, its sustainability should be addressed.
For this, as for a developing country, we should consider it not only for its effectiveness
but also its cost, its complexity and lastly, the maintenance. In this case, the total cost
for loudspeakers was no more than 200USD, which is cheap compared with other
materials-based activity. Again, most of the people in rural areas are very used to such
a system that they can maintain by themselves with low fees. In addition, future studies

should be explored in larger targeted areas with expanded populations and the
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assessment should be expressed as dose-response changes immediately after the

intervention, 3 months, 6 months and one year afterward, if possible.

For this intervention, most of the subjects expressed satisfaction regarding the
intervention. However, a few people were affected by noise pollution, and people living
on the periphery of villages were not always clear about the messages broadcast.
Interference caused by voices from the surrounding environment might be the reason.
As such, we should introduce mid-night announcements in the future, if possible. One
study noted that intervention implementers should be always aware of, environmental
and human factors that might disrupt the intervention ®%. Meanwhile, residents around
the intervention source (i.e. houses with loudspeakers) might have suffered slightly as
a result of the noise, although they could absorb the health messages very distinctly.
Nevertheless, the future implementation should be focused to prevent people from

experiencing any potential adverse outcomes.

5.3 Malaria positive found by RDTs Vs microscopy results

Currently, in Myanmar, a popular diagnostic method for malaria is RDT which
is easily available in most of the malaria service providers up to rural villages. The
malaria volunteers can perform the diagnosis very well after 3-5 days of training
organized by the respective organization. However, there should be a proper
temperature control system as the SD-RDT cannot assist beyond normal room
temperature (37°C) ®7). Regular supervision of volunteers’ performance and on-site
training, as well as regular refresher training, may be required to sustain their
attainments and avoid false-negative and positive answers /> ®). On the other hand, a

proper supply chain should be in place to be avoided by stocks out problems.

In this study, there were some results discrepancies between RDTs and
microscopy among pooled blood samples especially in cases where RDT showed
positive whereas nothing was seen by microscopy. There is a reason that in case the
patient suffered malaria and have full treatment within last 28 days, the RDT result will
still come out with positive findings as there was remaining parasites antigen in
patients’ circulation ®”., The result has been harmonized with the study in Guinea where

62.0% of microscopy examinations showed negative differently with 52.0% of RDTs



0G.6E¥S02€

9T :bes / gg:9v ‘€T 2952205z (A9e1 / uoiteiessip esszeteses s tseult ro ([N

83

findings ®). Thus, every fever patient who came to have a blood test should have traced
the previous attempt of malaria along with treatment history, particularly within the last

28 days.

Again, the result revealed that there were some numbers of patients whose
diagnostic results were controversial as RDTs showed negative finding while parasites
have been seen under the microscope. For that, we could conclude that it was because
of false-negative error due to a wrong testing procedure or the patient has low
parasitemia (<200parasites/ pL of blood) which is beyond normal RDT’s detectable
limit ©®Y. A study in Nigeria concluded similar findings that 43.1% of microscopy
results were malaria while RDTs see only 29.7% ©2). It points out that the program
should consider the expanding of microscopy stations up to the village level or cross-
checked system by transferring blood slides to the township lab so that at least the
treatment can be followed by a result. However, before implementation, the results of
this study should be confirmed with PCR as a standard and that we can exclude error

results of microscopy as well.

5.4 Mobile Phone reporting by Village Health Volunteers

With the exception of the education level and ownership of a mobile phone, the
distribution of the baseline demographic characteristics of the VMWs was similar. In
remote areas of Myanmar, a primary level education is most common because those
seeking further study must travel to a middle or high school, most of which are located
in central, downtown regions. However, according to the national criteria, being a
VMW requires only the ability to read and write ®*. In addition, before the system was
introduced, all VMWSs owned at least a functioning mobile phone (mobile networks
were expanded across the Sagaing Region in 2017) 4. During the study period, a total
of 25 malaria patients were identified by VMWs, of which 24 were reported through

the mobile phone reporting system within 24 hours.

In addition to early diagnosis and treatment, such real-time reporting is the
essential step needed to carry out further case classification and foci investigations as
well as to conduct management activities to fulfill the goal of malaria elimination, i.e.,

to interrupt the progress of locally acquired transmission of the disease ®¥. The studies
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conducted in Tanzania ®> and Kenya ©® suggested that real-time notification through
a mobile phone or mobile application was a feasible and practical approach. However,
as discrepancies can occur between report and actual data, a regular, intensive
monitoring system must be implemented 7. Public health staff should manage the
work of VMWs and other volunteers in collaboration with relevant malaria health
personnel. A proper national guide should be developed to assist in the implementation

of VMW-related interventions, including regular supervision of their activities.

In this study, satisfactory levels of data accuracy and completeness were noted.
By using a simple and user-friendly version of the intervention, the providers appeared
to adhere closely to the guidelines and directions !> °®). However, only (80%) accuracy
was noted in terms of the reporting of patient ages. This was likely due to the typical
practice of the residents, who are either unaware of their correct age or who calculate it
incorrectly due to the complicated Myanmar calendar year. It would provide a
significant advantage if exact census information could be gathered on all residents. In
addition, typing errors were observed in reports of patient data, such as age, date and
time of diagnosis, and species classification. These errors likely occurred because of

the difficulty of typing on a smartphone.

To evaluate the implemented system, a follow-up study was organized to
explore the overall perceptions of the VMWs. All described the manner of reporting as
easy, acceptable, and feasible to continue. One related study, conducted in Bangladesh
(12) and South Africa ©¥, also demonstrated the acceptability and ease of using a
mobile phone reporting system. However, some challenges were reported, including
concerns about network signals, prolonged reporting time, and other challenges, such
as hearing difficulties. To overcome these issues, when the elimination continuum
begins in this area, an alternative means of timely reporting, in addition to mobile
phones and/or a traditional reporting system, should be secured. Moreover, other
options for follow-up action should be made available to interrupt the transmission of
malaria in the event of delayed notification. As it relates to network signals, these
cannot be controlled, and it is hoped that signal strength will improve in the near future,

as has been announced by the strategic plan ©°).
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During the qualitative review, all of the VMWs described the system as reliable
and useful, although they did mention some challenges. They also offered their
preferences regarding an incentive scheme, monitoring visits, and training. To sustain
both the intervention and VMW performance, there should be a regular incentive
scheme, refresher training, regular monitoring, and a feedback system > %9 Next,
malaria and general health staff, with the support of VMWs, should develop materials
and organize campaigns to inform communities about the availability of free malaria
diagnosis and treatment at public health facilities as well as from VMWs to increase

public usage of the service and avoid delayed reporting.

5.5 Malaria Burden Changes

As a likely consequence of intervention, in the present study, malaria incidence
during the intervening months was compared to the same period from the prior year. A
significant reduction in morbidity (from 17% to 2%) was found among members of the
community in which the intervention occurred. To halt onward transmission of malaria
infection, it is essential to receive early and effective treatment, as 100% adherence to
treatment is required to ensure a radical cure ®). The delivered messages reminded
people to seek a timely diagnosis and receive treatment as soon as they had a fever.
This step might interrupt indigenous transmission and result in a declining trend of
malaria among members in the intervention group. However, in the control group,
traditional malaria control activities continued, so no changes were observed. Similar
studies have reported that increasing people’s awareness could eventually result in a
decrease in disease burden 781100 This is different from the results reported in a
study on diabetes patients, in which no correlations were found between the KAP of
the disease and its morbidity due to certain covariates and short-term dose-response
mechanisms (12, Moreover, improvements in the proper utilization of LLINs can have

an impact on malaria transmission, as stated in other studies (1194,

This comprehensive intervention could also contribute to malaria burden
reduction until the targeted village level API. As it involved multidisciplinary
approaches towards the rapid and timely detection and treatment of disease to interrupt

the onward transmission either from both sides (readiness of providers as well as
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diagnostic seeking and treatment adherence by the community). Moreover, marked
increments of prevention practices especially by effective utilization of LLINs might
have an effect to prevent foreword transmission among the villages. The targeted annual
blood examination rate (ABER) should be sustained at an acceptable level mainly by
PCD post if possible. The profound data entry system and case base surveillance should
also be strengthened to exclude repeated entry and inspect any imported cases.
However, the resulted API could not be achieved up to <1/1000 total population at risk
possibly due to (1) lack of adult mosquito control measures, (2) lack of materials
distribution to enhance personal protective measures such as repellents, insecticide-
treated clothing particularly for night-time workers, and (3) shorter duration of

intervention.

5.6 Predictors of declined malaria caseloads

5.6.1 Health messages announcement

The regression model approved that whenever increased the number of
announcement activity through loud-speakers, there was a greater impact on declining
malaria infection. Also, among constructed variables, this activity seems to be cheaper
and the most user-friendly intervention which can be easily sustainable. Community
participation should be strengthened with regular advocacy meetings and materials
maintenance system should also be given. In order to achieve the malaria elimination
goal, the proper surveillance system will be the most essential ingredient %>, The
announcement activities can persuade the community to utilize the surveillance in either
way. Thus, the early diagnosis and effective treatment can be achievable and prevent
further onward transmission as well as favor radical cure to avoid any recrudescence or

relapse cases.

5.6.2 Mobile reporting

With regard to mobile reporting by village health employees, attempts should
continue to guarantee that all cases are notified at any moment in their community in
relation to village inhabitants having access to timely and efficient malaria therapy. As
malaria decreases, the transformation of malaria-only employees to more extensive

health workers needs to be initiated and continued, as proof demonstrates that
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community participation of village health employees who can only treat malaria will
decline quickly as other health issues become more prominent 1%, It is essential to
consult the communities about the urgent health issues in their fields so that VMWs can
be trained to tackle them, rather than just becoming outreach employees for other
vertical programs like TB Directly Observed Treatment (although these programs could
certainly form a part of the workload). If VMWs expand their job to become embedded
VMWs, additional supports (i.e. phone bills) would be required. Lastly, it would be
better to integrate this easy intervention into other follow-up measures to ensure the
supply chain of diagnostic exams and drug inventory and other real-time feedback

messages for any particular scenario.

5.6.3 LLINs ownership and utilization

The possession of LLINs in this society was at a decent rate, according to the
accessible information. Therefore, if indicated and necessary, the program should
conduct additional qualitative research, to identify the best ways to inform and
encourage the community to increase net use, including by mobile populations. They
should make it a priority to develop ways to increase the nets usage in priority villages
and among needy or hard-to-reach populations, and/or also the frequency of net
replacement. The regression analysis showed that the LLIN’s supply is effective at
interrupting transmission and that this message needs to be transmitted to both within
the society and to the NMCP at domestic and other levels. The regular monitoring of
pyrethroid resistance should also be endorsed to guarantee the continued efficacy of

LLIN.
5.6.4 Active case detection

Though the regression analysis showed there was a little effect of ACD on
reducing disease burden, it is a kind of expensive activity particularly when a country
approach to elimination with a few caseloads. A study approved that ACD activity
could somehow precipitate the control of malaria in very endemic settings 197,
However, it is still useful to cover the gaps of the passive case detection (PCD) and to
achieve the targeted annual blood examination rate (ABER). It can also give useful

baseline information in case the country has limited data to construct the evidence-
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based intervention for a particular area. However, the program should have considered

a very feasible activity unless enough financial and human resources are guaranteed.
5.6.5 VMWs training

Unfortunately, the numbers of training was not a predictive factor in the
declining of malaria cases. However, this variable was poorly reported and very hard
to subtract the information with much specificity. Moreover, it was difficult to separate
initial from refresher training or determine how many of the person-days were to the
same people repeatedly (which might be necessary for skill retention). There was a
reported number of amount of training but the relative proportion was not easy to
disentangle. The program would insist on investigating the quantity and efficiency of
training in more detail, such as describing trained people and training material, learning
goals, and pre- and post-test knowledge shifts among trained VMWs. This data can be
used in cooperation with the NMCP and other township-level donors to develop

enhanced training content and delivery.

5.7 Limitations of the study

This study has a few limitations. Additional factors may influence the quality
and interpretation of the data. For example, villagers may obtain malaria-related
information from other sources such as radios and TV, which may result in an overall
improvement of KAP scores in all villages. Although this may be possible, it will
unlikely to have a major impact on the outcome since control and intervention villages

should be affected similarly.

This study was conducted in six months, and the result may differ with long-
term intervention. Again, the API in this study has been calculated only for six months
to reflect the intervention period. Because of the quasi-experimental study design, the
assignment of the control and intervention villages may not be fully random. Thus, the
results of this study might not be generalized for all the locations in Myanmar. Other
follow-up assessments to explore the long-term effects in different sites are warranted.
Last but not least, the cost-effectiveness analysis of each activity would also be an

advantaged in considering implementing an intervention in resources limited settings.
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CHAPTER VI
CONCLUSION

Overall, KAP regarding malaria was poor among people living in malaria-
transmission areas. On the other hand, only a few associated factors were found, as
people are mostly neutral. Therefore, new approaches to improving malaria KAP are
evidently needed in this community. Quality interventions should be conducted
according to area situation and malaria data, while static and continuous delivering of
the traditional form of activities are discouraged. From the results, the study concluded
that the intervention should be a simple, friendly, short-points presentation to complete
essential tasks in a timely manner. Last but not least, similar studies, of wider scope
and with broader populations, as well as studies addressing the evaluation of

community participation in current health programs, are also encouraged.

After the delivery of loudspeaker-based health announcement intervention,
large improvements of overall KAP scores have been resulted. Therefore, this
intervention is seen to be effective and feasible as a kind of integrated activity in
reducing a higher malaria burden. The national program can implement this
intervention as a user-friendly practice with cheaper cost consumption while
maintaining its long-term sustainability. Participation from the local community should
also be encouraged to broaden the coverage health area, not only for malaria but also
for other diseases. The present study, eventually, provides a baseline idea or theoretical
tool to produce material-based awareness-raising intervention to contribute to

transmission reduction in ongoing malaria-elimination trajectory.

In this study, the results from RDTs and microscopy showed significant
different findings. It is alarming that this community should have had immediate
actions, firstly to consider eliminate low parasitemia patients, secondly to supervise
volunteers practicing for asking a complete patient history and last, health education
for the community, to adhere to the treatment completely. The quality of RDTs should
also be routinely checked with National Health Laboratory (NHL). As the current
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weather seems to be hot, a kind of feasible cool chain system or alternate option should

be introduced for proper RDTs storage.

One outcome of this study demonstrated that the simple, efficient, and user-
friendly mobile phone reporting system helped ensure timely and acceptable reporting
of malaria cases by VMWs. For in-time disease notification purposes, this approach is
better than more complicated, internet-based mobile applications. Regular monitoring
should be implemented to address challenges with the completeness and accuracy of
surveillance data. Some type of incentive schemes might be helpful in achieving better
performance from the VMWs. The success of the reporting system notwithstanding,
only a few indicators can be submitted using this mobile-based approach, and the
system cannot be used in areas without adequate cellular network coverage. Future
studies should expand the number of study participants and, if possible, compare them
with the control villages. The sustainability issue should also be addressed by the
consortium of health programs, stakeholders, and local authorities as well as the donors.
At the same time, it is important to exercise caution regarding overburdening the

VMWs with the sudden introduction of new techniques and advanced tools.

In contrast, this constructed comprehensive model has shown perfectly effective
in increasing the community’s malaria KAP, the effectiveness of the mobile phone
reporting system, gaps of currently using diagnostic tools and other valuable predictors
for malaria burden reduction like LLINS, active case detection and training for VMWs.
These changes were also associated with a decline in malaria cases in the intervention
villages even up to the ideal elimination indicator. The program can subtract some
prominently effective activities to be adapted or modified the current interventions. If
possible, there should have further studies for cost-effective analysis which has been
missed in the current one. A proper monitoring system directly from the national
program should be introduced, and or standard quality control checklist should be
produced and disseminated rather than allowing scattered activities by different
organizations. Results based implementations should also be strengthened to overcome

less effective continuous activities without noticeable outcomes.
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Lastly, the overall results suggested the victory of the priority interventions for
the National Program and donors (innovative health education tool, distribution of
LLINSs, strengthening simple case reporting by VMWs and improvement of access to
early diagnosis and treatment through ACD). These activities have markedly reduced
the cases of malaria at the villages level, a proxy for onward transmission. It would be
better the National Program could organize to have only one partner in each township
or an area. Again, partners must be encouraged to work more closely with each other
to entrap competition between them and harmonize different reporting lines between
partners within townships/ regions. This should be facilitated by support for a malaria
control/elimination task force at the township level, for political engagement with non-

NMCP staff, and advocacy for elimination.
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Township. ..o Volunteers name............ccoocoviinninn

DB Patient’s NAME. ............coconiiinni i
Patient's particular

Sex - Male [ Female [J Date (DF MY oo e,

Nationality -My:mmarD China.sel:l Tlmi]andD DthersD
Ethnic - Lisu D Myanmar D Kayin D Shan D Mon D
Kachin []  Kayan[] Chin [J] Rakhine [ Other []
Occupation - Chuld/ Smdentl:l Merr:lmntn I_ivestuckn Police/ Sn]dlerl:l Gmremmemu
Farmer D Forest worker D Mining D I_Tnemp]u}redu DﬂmrD

Education - Read & Write [J] KG [J Primary [] Middle []
Highschool [ College/ University[] Graduated and above [

Clinical Features
Body Temperature ...................... Fever-Yes[J] No [J It yes, no. of days...........ooooeis
Yes | No Yes | No
Chills Abdominal pain
Malaise Loss of appetite
Muscle pain Shortness of breath
Headache Coma
Nausea Convulsion
Vomiting Urine color changed
Diarrhea Otheri.......coooveeeiiieieienee }

Is this patient pregnant? Yes ] No[d  Don'tknow [
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Diagnosis and Treatment

Blood collection - film D filter paper D not done D
RDT'S result

Negative D £f D Fy D

Microscopy result

Mot seen D £f D Py D Pm D Fo D
Diagnosed by-  VHV ] Other [

Severity - Un-complicated O complicated / severe O

Malaria Treatment -

Referred [ DHA+PFQ [] Artemeter [ Lumefantrine [}
Pyronaridine D Artesunate D Dihydroartemisinine D Mefloguine D
Chloroguine O Primaquine O Tetracycling/ Doxycycling O Quinine [J
Other (Please specify) D .......................................

Past History of Malaria

Have you suffered malana in past 12 months? - Yes |:| No D Not sure D

If yes, number of episodes ..o

When was vour last episode? ... (ML) (Y)

Last malaria diagnosis - P.f D Fy D Fm D Fo D Not sure |:|

Where were you got treatment? - Volunteer [ Hospital/ Clinic O  self-treatment [J
Were all pills taken as prescribed?  Yes O No [

Traveling History and Freventive Behaviors

Did you travel in last 14 days? - Yes O w0
If yes; - Village. ..o Township ... City

Has the malaria control program performed indoor residual insecticide spraying of your home in the last 12

maonths?

Yes D No D Not sure D

Did you ever sleep with bed-nets?
No [0  Yeswith LLINs[J  Yes with ordinary bed-net [J]
If s0; - everyday O 2-4 times per week O 1time per week O 4-6 times per week O
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APPENDIX G
Informed Consent Form for KAP Survey (English)

Informed consent form for adults who reside in the----------- village, Banmauk Area,
Sagaing Region for more than 14 days who we are inviting to participate in the
assessment of Knowledge, Attitude and Practice towards prevention, diagnosis, and
treatment of malaria.
Name of Principal Investigator - Dr. Pyae Linn Aung
Name of Organization - PhD Candidate
Chulalongkorn University, Thailand
Name of Sponsor - 90" Anniversary of Chulalongkorn University,
Rachadapisek Sompote Fund
Title of the Project: “The Village Based Malaria Elimination Model to Interrupt

Transmission of Malaria in Banmauk Township, Myanmar”

This Informed Consent Form has two parts:
* Information Sheet (to share information about the research with you)
» Certificate of Consent (for signatures if you agree to take part)

You will be given a copy of the full informed consent form.

PART I: Information Sheet
(1) Introduction

My name is Dr. Pyae Linn Aung, and I am studying for the Doctor of Philosophy
in Public Health, College of Public Health Sciences, Chulalongkorn University. To
fulfill the degree requirement, now I am doing a KAP assessment study regarding
malaria diagnosis, treatment, and prevention among community people, which is a very
common and basic essential thing to produce further control activities. I am going to
give you information and invite you to participate in this assessment study. Before you
decide, you can talk to anyone you feel comfortable with. There may be some words
that you do not understand. Please ask me to stop as we go through the information and
I will take time to explain. If you have questions later, you can ask them of me, the

study doctor or the staff.
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(2) Purpose

Malaria is one of the most common and dangerous diseases in your areas and
also in this region. The purpose of this study is to confirm that the KAP level in your
community by means of a structured questionnaire.
(3) Type of Research Intervention and Procedure

If you are agreeing to participate, face to face interview will be

conducted by using a structured questionnaire in a place where you are comfortable. It
will take around 30 minutes. If you do not wish to answer any of the questions included
in the survey, you may skip them and move on to the next question. The information
recorded is confidential, and no one else except investigators will have access to the
information documented in your questionnaire.
(4) Participant selection

We are inviting all household leader who with or without fever and has who
matched with inclusion criteria for this study.
(5) Voluntary Participation

You have the right to choose not to answer the question that makes you feel
uncomfortable or to withdraw from the project at any time and at any uncomfortable
condition. The withdrawal from the project will not affect any rights you may get
personally or officially.
(6) Duration

The procedure for all asking questionnaire for each individual will last less than
30 mins.
(7) Risks

By participating in this research it is possible that you will not be at greater risk
than you would otherwise be. While the possibility of this happening is very low, you
should still be aware of the possibility. We will give you a telephone number to call if
you notice anything out of the ordinary, or if you have concerns or questions. You can
also come to this health facility at any time and ask to see the Medical Officer.
(8) Discomforts

There will be no or little risk by participating in this research. You may feel

uncomfortable while answering the questions but as the questionnaire will be asked
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privately and it is less likely to happen. However, if you feel uncomfortable any time
during the interview, you can stop answering and quit your participation.
(9) Benefits

Participating in this research will not directly beneficial to you but it is likely to
help us find the answer to the research question. There may not be any other benefit for
you but your participation is likely to help us find the answer to the surveillance study
and this will benefit the community and to the future generations.
(10) Incentives

You will not be provided an incentive to take part in this study except for the
reasonable amount of time compensation.
(11) Confidentiality

We will not be sharing the identity of those participating in this study. The
information that we collect from this study will be kept confidential. Information about
you that will be collected from the study will be put away and no-one but the team
involved in the study will be able to see it. Any information about you will have a
number on it instead of your name. Only the study team members will know what your
number is and we will lock that information up with a lock and key.
(12) Sharing the Results

It will not be shared with or given to anyone. The knowledge that we get from
this study will be shared with you before it is made widely available to the public.
Confidential information will not be shared.
(13) Right to Refuse or Withdraw

You do not have to take part in this research if you do not wish to do so. You
may also stop participating in the research at any time you choose. It is your choice and
all of your rights will still be respected.
(14) Who to Contact

If you have any questions you may ask them now or later, even after the study
has started. If you wish to ask questions later, you may contact any of the following:
Dr. Pyae Linn Aung, Ph.D. Candidate, College of Public Health Sciences,
Chulalongkorn University, Address: 135, PatheinMyay 5% Street, Dawbon, Yangon,
Mobile: +95 9 518 7 520, Email: pyaelinnag@gmail.com.
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This proposal has been reviewed and approved by Institutional Technical and
Ethical Review Board, the University of Public Health, which is a committee whose
task is to make sure that research participants are protected from harm. If you wish to
find out more about the Committee, contact the secretary of the committee at University
of Public Health, Yangon, No 246, Myoma Kyaung Street, Latha Township, Yangon,
11131. Office Phone +95 1395213, +951395214 ext: 23/25.

PART II: Certificate of Consent

I have been invited to participate in the assessment of malaria's KAP survey
under the research project of “The Village Based Malaria Elimination Model to
Interrupt Transmission of Malaria in Banmauk Township, Myanmar”. [ understand that
it will involve me asking questionnaire to address KAP towards malaria diagnosis,
treatment, and prevention. I am aware that there may be no benefit to either myself
personally and that I will be compensated for my time. I have been provided with the
name of an investigator who can be easily contacted using the number I was given for
that person.

I have read the foregoing information, or it has been read to me. I have had the
opportunity to ask questions about it and any questions that I have asked have been
answered to my satisfaction. I consent voluntarily to participate as a participant in this
study and understand that I have the right to withdraw from the study at any time
without in any way affecting my medical care.

Name of Participant

Signature of Participant

Date Day/month/year




0G.6E¥S02€

9T :bes / gg:9v ‘€T 2952205z (A9e1 / uoiteiessip esszeteses s tseult ro ([N

134

If illiterate

A literate witness must sign (if possible, this person should be selected by the
participant and should have no connection to the study team). I have witnessed the
accurate reading of the consent form to the potential participant, and the individual has
had the opportunity to ask questions. I confirm that the individual has given consent
freely.

Name of witness

Signature of witness

Date (Day/month/year)

I have accurately read or witnessed the accurate reading of the consent form to the
potential participant, and the individual has had the opportunity to ask questions. I
confirm that the individual has given consent freely.

Name of Researcher

Signature of Researcher

Date (Day/month/year)

A copy of this Informed Consent Form has been provided to participant (initialed

by the researcher/assistant)
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APPENDIX H
Informed Consent Form for KAP Survey (Myanmar)
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APPENDIX I
Informed Consent Form (Adults) (English)

Informed consent form for adults who reside in the----------- village, Banmauk Area,
Sagaing Region for more than 14 days who we are inviting to participate in the
assessment of malaria parasites and species by RDT, microscopy, filter paper for PCR
and HS-RDT.
Name of Principal Investigator - Dr. Pyae Linn Aung
Name of Organization - PhD Candidate
Chulalongkorn University, Thailand
Name of Sponsor - 90" Anniversary of Chulalongkorn University,
Rachadapisek Sompote Fund
Title of the Project: “The Village Based Malaria Elimination Model to Interrupt
Transmission of Malaria in Banmauk Township, Myanmar”
This Informed Consent Form has two parts:
* Information Sheet (to share information about the research with you)
» Certificate of Consent (for signatures if you agree to take part)

You will be given a copy of the full informed consent form.

PART I: Information Sheet
(1) Introduction

My name is Dr. Pyae Linn Aung, and I am studying for the Doctor of Philosophy
in Public Health, College of Public Health Sciences, Chulalongkorn University. To
fulfill the degree requirement, now I am doing a malaria prevalence study by active
case detection approach for at least 3 times with 3 months interval, which is very
common in this country. I am going to give you information and invite you to participate
in this surveillance study. Before you decide, you can talk to anyone you feel
comfortable with. There may be some words that you do not understand. Please ask me
to stop as we go through the information and I will take time to explain. If you have

questions later, you can ask them of me, the study doctor or the staff.
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(2) Purpose

Malaria is one of the most common and dangerous diseases in your areas and
also in this region. The purpose of this study is to confirm that the true prevalence of
malaria infection in your community by means of different malaria diagnostic tools.
(3) Type of Research Intervention and Procedure

This research involves the taking of the finger prick blood sample to detect
malaria infection. The fever will be measured and then two or three drops blood will be
taken from your finger under sterile condition onto an RDTs, piece of paper and on
glass slides which will be used to find and count the parasite in the blood smear. In the
meantime, you may feel pain when the needle sticks but this will go away very quickly.
You may need to spend some time as a routine procedure done by malaria volunteer
when you have a fever. 2-3 drops of fingertip blood will be collected for slide
preparation and for filter paper spot collection. As a procedure of this study, the blood
sample will be taken for two more times after 3 months from now and again after 6
months.
(4) Participant selection

We are inviting all adults who with or without fever and has who matched with
inclusion criteria for this study.
(5) Voluntary Participation

Your decision to have you participate in this study is entirely voluntary. It is
your choice whether to participate or not. If you choose not to consent, all the services
you receive at this clinic/malaria post will continue and nothing will change. You may
also choose to change your mind later and stop participating, even if you agreed earlier,
and the services you receive at the clinic will continue.
(6) Duration

The procedure for all taking a sample from each individual will last less than 30
mins.

(7) Risks

By participating in this research, it is possible that you will not be at greater risk

than you would otherwise be. While the possibility of this happening is very low, you

should still be aware of the possibility. We will give you a telephone number to call if
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you notice anything out of the ordinary, or if you have concerns or questions. You can
also come to this health facility at any time and ask to see the Medical Officer.
(8) Discomforts

By participating in this research, it is possible that you may experience some
discomfort such as a result of repeated blood sample taking from the finger's tip.
(9) Benefits

If you participate in this study, you will have the following benefits: any
illnesses related to malaria or to the malaria treatment will be treated free. There may
not be any other benefit for you but your participation is likely to help us find the answer
to the surveillance study and this will benefit the community and to the future
generations.
(10) Side Effects of anti-malaria medicines

There is no marked side effect. The uncommon side effects like headache,
dizziness, weakness, muscle or joint pain, tiredness, difficulty falling asleep or staying
asleep, vomiting, and loss of appetite may occur. Although the possibility is very
unlikely, we will follow you closely and keep track of any unwanted effects or any
problems. We may need to use some other medicine to treat the symptoms of the side
effects or reactions. Or we may stop the use of one or more drugs.
(11) Incentives

You will not be provided any incentive to take part in this case study except to
the reasonable amount of time compensation.
(12) Confidentiality

With this study, something out of the ordinary is being done in your community.
It 1s not possible that if others in the community are aware because volunteers are
checking malaria positive cases as usual. We will not be sharing the identity of those
participating in this study. The information that we collect from this study will be kept
confidential. Information about you that will be collected from the study will be put
away and no-one but the team involved in the study will be able to see it. Any
information about you will have a number on it instead of your name. Only the study
team members will know what your number is and we will lock that information up

with a lock and key.
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(13) Sharing the Results

It will not be shared with or given to anyone. The knowledge that we get from
this study will be shared with you before it is made widely available to the public.
Confidential information will not be shared.

(14) Right to Refuse or Withdraw

You do not have to take part in this research if you do not wish to do so. You
may also stop participating in the research at any time you choose. It is your choice and
all of your rights will still be respected.

(15) Who to Contact

If you have any questions you may ask them now or later, even after the study
has started. If you wish to ask questions later, you may contact any of the following:
Dr. Pyae Linn Aung, Ph.D. Candidate, College of Public Health Sciences,
Chulalongkorn University, Address: 135, PatheinMyay 5 Street, Dawbon, Yangon,
Mobile: +95 9 518 7 520, Email: pyaelinnag@gmail.com.

This proposal has been reviewed and approved by Institutional Technical and
Ethical Review Board, the University of Public Health, which is a committee whose
task is to make sure that research participants are protected from harm. If you wish to
find out more about the Committee, contact the secretary of the committee at University
of Public Health, Yangon, No 246, Myoma Kyaung Street, Latha Township, Yangon,
11131. Office Phone +95 1395213, +951395214 ext: 23/25.

PART II: Certificate of Consent

I have been invited to participate in the assessment of malaria infection under
the research project of “The Village Based Malaria Elimination Model to Interrupt
Transmission of Malaria in Banmauk Township, Myanmar”. I understand that it will
involve me receiving blood sample collection for the purpose of RDTs examination,
slide preparation and for filter paper spot collection. According to the procedure of this
study, I realize that the blood sample collection will take place at least three times with
3 months interval. I have been informed that the risks are minimal and may include pain
at the finger. I am aware that there may be no benefit to either myself personally and
that I will be compensated for my time. I have been provided with the name of an

investigator who can be easily contacted using the number I was given for that person.
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I have read the foregoing information, or it has been read to me. I have had the
opportunity to ask questions about it and any questions that I have asked have been
answered to my satisfaction. I consent voluntarily to participate as a participant in this
surveillance study and understand that I have the right to withdraw from the
surveillance study at any time without in any way affecting my medical care.

Name of Participant

Signature of Participant

Date Day/month/year

If illiterate

A literate witness must sign (if possible, this person should be selected by the
participant and should have no connection to the study team).

I have witnessed the accurate reading of the consent form to the potential participant,
and the individual has had the opportunity to ask questions. I confirm that the individual

has given consent freely.

Name of witness

Signature of witness

Date (Day/month/year)

I have accurately read or witnessed the accurate reading of the consent form to the
potential participant, and the individual has had the opportunity to ask questions. I
confirm that the individual has given consent freely.

Name of Researcher

Signature of Researcher

Date (Day/month/year)

A copy of this Informed Consent Form has been provided to participant (initialed

by the researcher/assistant)
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APPENDIX J

Information to be provided to the subject before taking biological material

(English)

“The Village Based Malaria Elimination Model to Interrupt Transmission of Malaria
in Banmauk Township, Myanmar”

The following information should be provided to the subjects before collecting
the biological material from them.

Type of sample, how it will be obtained

If you agree with an agreement to participate, your/your child’s personal
information such as name, age, sex, and address will be recorded. Then the blood
sample will be collected from your fingertip to find malaria parasite by RDT and on a
slide as usual by a volunteer but this time collected more on filter paper. You will ask
to participate 3 times on that day, after 3 months and 6 months for follow up routine
sample collection. At this time all household members will be check with RDT and
Microscopy.

Type of consent to be obtained (Explain briefly)

Consent/Assent will be obtained. Your sample will be used for this research.
Whether identity will be retained or not? (Explain briefly)

The identity of the sample will be retained with code. The code will be linked
between your personal and research data. If you agree to use your sample in future
research, the sample will be retained for one year with code only. If you don’t agree,
the code will be removed and destroyed at the end of the study.

How will confidentiality be ensured?

Your samples, personal and clinical information and results will be retained by
code to keep your personal identity as a secret. The samples will be kept securely by
the researcher. Only the researchers will know the code list and how to link and access
the research data. We will keep confidential your name, any other person and

information about you.
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CONSENT FOR USE OF HUMAN BLOOD, BODY FLUIDS FOR TISSUE
GIVEN FOR RESEARCH

I consent the use of my/my child's specimen of blood for the following research project.
Name of Project: “The Village Based Malaria Elimination Model to Interrupt

Transmission of Malaria in Banmauk Township, Myanmar”

If any of my/my child’s specimen is left over after this research project has been

completed.
I give permission for the left-over sample to be kept for future research only for one
year that is related to the research study, understanding that my/my child’s identity has

been removed from the sample.

Name of the participant

Name of the parent or guardian

Signature of participant/parent or guardian

Date
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APPENDIX K

Informed Consent Form (Adults) (Myanmar)
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APPENDIX L

Information to be provided to the subject before taking biological material

(Myanmar)
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APPENDIX M
Informed Consent Form (English)

Informed consent form for Parents/ Guardians of the child who resides in the-----------
village, Banmauk Area, Sagaing Region for more than 14 days who we are inviting to
participate in the assessment of malaria parasites and species by RDT, microscopy,
filter paper for PCR and HS-RDT.
Name of Principal Investigator - Dr. Pyae Linn Aung
Name of Organization - PhD Candidate
Chulalongkorn University, Thailand

Name of Sponsor - 90™ Anniversary of Chulalongkorn University,

Rachadapisek Sompote Fund
Title of the Project: “The Village Based Malaria Elimination Model to Interrupt

Transmission of Malaria in Banmauk Township, Myanmar”

This Informed Consent Form has two parts:
* Information Sheet (to share information about the research with you)
» Certificate of Consent (for signatures if you agree to take part)

You will be given a copy of the full informed consent form.

PART I: Information Sheet
(1) Introduction

My name is Dr. Pyae Linn Aung, and I am studying for the Doctor of Philosophy
in Public Health, College of Public Health Sciences, Chulalongkorn University. To
fulfill the degree requirement, now I am doing a malaria prevalence study by active
case detection approach for at least 3 times with 3 months interval, which is very
common in this country. I am going to give you information and invite your child to
participate in this surveillance study. Before you decide, you can talk to anyone you
feel comfortable with. There may be some words that you do not understand. Please
ask me to stop as we go through the information and I will take time to explain. If you

have questions later, you can ask them of me, the study doctor or the staff.
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(2) Purpose

Malaria is one of the most common and dangerous diseases in your areas and
also in this region. The purpose of this study is to confirm that the true prevalence of
malaria infection in your community by means of different malaria diagnostic tools.
(3) Type of Research Intervention and Procedure

This research involves the taking of the finger prick blood sample to detect
malaria infection. The fever will be measured and then two or three drops blood will be
taken from your child's finger under sterile condition onto an RDTs, piece of paper and
on glass slides which will be used to find and count the parasite in the blood smear. In
the meantime, your child may feel pain when the needle sticks but this will go away
very quickly. Your child may need to spend some time as a routine procedure done by
malaria volunteer when your child has a fever. 2-3 drops of fingertip blood will be
collected for slide preparation and for filter paper spot collection. As a procedure of this
study, the blood sample will be taken for two more times after 3 months from now and
again after 6 months.
(4) Participant selection

We are inviting all child who with or without fever and has who matched with
inclusion criteria for this study.
(5) Voluntary Participation

Your decision to have your child participate in this study is entirely voluntary.
It is your choice whether your child to participate or not. If you choose not to consent,
all the services your child receive at this clinic/malaria post will continue and nothing
will change. You may also choose to change your mind later and stop participating,
even if you agreed earlier, and the services your child receive at the clinic will continue.
(6) Duration

The procedure for all taking a sample from your child will last less than 30 mins.
(7) Risks

By participating in this research, it is possible that your child will not be at
greater risk than you would otherwise be. While the possibility of this happening is very
low, your child should still be aware of the possibility. We will give you a telephone

number to call if you notice anything out of the ordinary, or if you have concerns or
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questions. You can also come to this health facility at any time and ask to see the
Medical Officer.
(8) Discomforts

By participating in this research it is possible that your child may experience
some discomfort such as a result of repeated blood sample taking from the finger's tip.
(9) Benefits

If your child participates in this study, he/she will have the following benefits:
any illnesses related to malaria or to the malaria treatment will be treated free. There
may not be any other benefit for your child but your child's participation is likely to
help us find the answer to the surveillance study and this will benefit to the community
and to the future generations.
(10) Side Effects of anti-malaria medicines

There is no marked side effect. The uncommon side effects like headache,
dizziness, weakness, muscle or joint pain, tiredness, difficulty falling asleep or staying
asleep, vomiting, and loss of appetite may occur. Although the possibility is very
unlikely, we will follow you closely and keep track of any unwanted effects or any
problems. We may need to use some other medicine to treat the symptoms of the side
effects or reactions. Or we may stop the use of one or more drugs.
(11) Incentives

Your child will not be provided an incentive to take part in this study except to
the reasonable amount of time compensation.
(12) Confidentiality

With this study, something out of the ordinary is being done in your community.
It 1s not possible that if others in the community are aware because volunteers are
checking malaria positive cases as usual. We will not be sharing the identity of those
participating in this study. The information that we collect from this study will be kept
confidential. Information about your child that will be collected from the study will be
put away and no-one but the team involved in the study will be able to see it. Any
information about your child will have a number on it instead of your child's name.
Only the study team members will know what your child number is and we will lock

that information up with a lock and key.
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(13) Sharing the Results

It will not be shared with or given to anyone. The knowledge that we get from
this study will be shared with you before it is made widely available to the public.
Confidential information will not be shared.

(14) Right to Refuse or Withdraw

Your child does not have to take part in this research if you do not wish to do
so. You may also stop participating in the research at any time you choose. It is your
choice and all of your rights will still be respected.

(15) Who to Contact

If you have any questions you may ask them now or later, even after the study
has started. If you wish to ask questions later, you may contact any of the following:
Dr. Pyae Linn Aung, Ph.D. Candidate, College of Public Health Sciences,
Chulalongkorn University, Address: 135, PatheinMyay 5" Street, Dawpon, Yangon,
Mobile: +95 9 518 7 520, Email: pyaelinnag@gmail.com.

This proposal has been reviewed and approved by Institutional Technical and
Ethical Review Board, University of Public Health, which is a committee whose task
is to make sure that research participants are protected from harm. If you wish to find
out more about the Committee, contact the secretary of the committee at University of
Public Health, Yangon, No 246, Myoma Kyaung Street, Latha Township, Yangon,
11131. Office Phone +95 1395213, +951395214 ext: 23/25.

PART II: Certificate of Consent

I have been invited for my child to participate in the assessment of malaria
infection under the research project of “The Village Based Malaria Elimination Model
to Interrupt Transmission of Malaria in Banmauk Township, Myanmar”. I understand
that it will involve my child receiving blood sample collection for the purpose of RDTs
examination, slide preparation and for filter paper spot collection. According to the
procedure of this study, I realize that the blood sample collection will take place at least
three times with 3 months interval. I have been informed that the risks are minimal and
may include pain at the finger. I am aware that there may be no benefit to either my

child personally and that I will be compensated for my time. I have been provided for
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my child with the name of an investigator who can be easily contacted using the number
I was given for that person.

I have read the foregoing information, or it has been read to me. I have had the
opportunity to ask questions about it and any questions that I have asked have been
answered to my satisfaction. I consent voluntarily for my child to participate as a
participant in this surveillance study and understand that I have the right to withdraw
from the surveillance study at any time without in any way affecting my medical care.

Name of Participant

Signature of Participant

Date Day/month/year

If illiterate

A literate witness must sign (if possible, this person should be selected by the
participant and should have no connection to the study team).

I have witnessed the accurate reading of the consent form to the potential participant,
and the individual has had the opportunity to ask questions. I confirm that the individual
has given consent freely.

Name of witness

Signature of witness

Date (Day/month/year)

I have accurately read or witnessed the accurate reading of the consent form to the
potential participant, and the individual has had the opportunity to ask questions. I
confirm that the individual has given consent freely.

Name of Researcher

Signature of Researcher

Date (Day/month/year)

A copy of this Informed Consent Form has been provided to participant (initialed

by the researcher/assistant)
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APPENDIX N

Informed Consent Form (Myanmar)
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APPENDIX O

Information to be provided to the subject before taking biological material

(Myanmar)

C

C C C C C
a?soom.fogcc;]oce&)’qalmosagofﬁfaqpoe%ac :rae@')c.@o.qlm

QI G&g%fﬁ«f’) 33&:?”.83307)“ qﬁeéfésl

C c ¢
o?eoooog?ogc&ocqg? ODGU)’)UI{

(Bo
=C
i)
=5
o
o
3

SQGéI SQOD(YSI oC «.J§(§

¢ C C C C O 0O ¢ _C o C

GODO’)??O:?(X)G%CJ:(D({PSC\)O&)’JSQ{PS QJ) CJ:(Y)(%PS(B%?]@ GODZG’B@«?@O)(Y)QQT) @Cﬂ?

C C (9} C C C c(rc C

0)0)6&)26:?@038 3200C0063050 C\)OG&)’JC@@@‘D ° ODGU)OD?S?U)O’)
S L L L O

c

Ccs
C ﬁ cC o C C

20C& (\)OO(X)OOQJ) 63‘83§®®

@So

8(\)’)6]00 CII ODEP QD328
[ &? SP ease

L
oOC O O C crcC C ocC C (9]
@GU)O)@I_(\?OOg)SG@@@O OD@IIII gﬁS’BQI:?O’gC 30 C D
R @(’ C [o] C R C@go OB C C o (‘@ C "l C
8080’32 ?@@WGI(DD&CGOgoJ@% Hop]((']e: 0)0)6%0@(1) 00 OD@II

JII 088&)080(’) C\)@ﬁ ooc:noooeeum

]

C C Q

060020800 C0O OCGT? ODC/ODC‘SWS(DGC\)SS'BUJUS ODé“ﬁ@ODGITJ)U)Ei)EiI(D
L (0] (o) ° ] IL

ﬁ Q C ’] (Y C C ﬁ ° C
MMeQO:El ODGUJ)U)@QIOO 61000 G@II 20C/20CNMNGADIC00GUINNVIGIND
IL IL o ] IL

—Qn
oONn

C C c ¢ C ("] C
GOgS:?%:?’JEﬂ’)SOD&? O?GU)CD? G&)’)CGl(TJGﬁ 3’3(7)(7)03’)@@0 ODEII
?II 33?6333&7)8&*]’)8(7?? :39 ao&z.e 6]/96] 336@3’36?

ODC/ODC@WS(T)GC\) G]SS’BGU)S’BOD’J (ﬂ’) (Y? ()?US%(S]US@éOD’J

C ’] Co ’] c(rC C C ﬁ ﬁ
J@U)OD’)%(I)’JSO OD&?II (TBU):?O oo@goao ODCOZ/ODC@ MMeCO:E &?GO’)OD;?
C C (9] ocC C C C C C
%ﬂm%mmﬂogwwﬂ‘%c[ge@||oacooeooooq%6]m gﬁ&?@@&)? C\BOC?SUO)C

°°[9 @o C co C/ C ﬁ o ﬁ o2 C C @ C
330?0 l &5?’)00 O’.‘dc?ﬂ@?@&)’) J0C/0CAaIMEAO:E 60800? G«?’)CUO)C lC\PO@

o o,

C <o o C %, ¢ C(C C QC Co o "l C
Q?GO)OD«? C\?OCc?oEﬂ')oC{))C 3’33.%@[61 (')?CD@(EOJD Otj§® 20033000:000:0 Ggll
c C ’] Cc C [2] C ¢ C co ’] C
CDCSC@@[O(D ODGO)OD?QDOC s 32(Q:00C 0)«?0@ MO0 @EII
Oo L L o Ol
| (\)o 005000°°
g QLS R
o] C C o2 Q N C o N
Q?GODOD«?QJQ Gﬁ]GOO’D 3931](7)330)(0({[)0(7? OCL)GCDCDG?%)OCQ{PO?C\(%Gj

3’3[§')°Q) °(7% 3’30880"8 5 G(DCTSL;]" 32 (783?(\3(63?(\3(78 °(8 GCYSO')QS°
° ILQ{PO 1 ° @ [ gﬂ ({P" L 1] °

C C C"l c ¢C Co ﬁ C
CDCGPOgC O?G@CD?O(%CO OCDE:009 O]?Q{ngl 338@390)’)8



0G.6E¥S02€

9T :bes / g€£:9%:€T 2952/0GZ :Ad8J [/ UO11e1I8SSIP £G828T6/8S S ISdYL ! MO |||“Ill”"l"“”“""

167

C C o o C
0.?60)3.‘)1‘»08(:(;]0(:60.7) (\Rmoiﬂ’)ow? cagol ag)o?oo? 39@[
C
o

emDjopEazggs eananpdyjed

¢ C ¢ ﬁ ﬁ' (¢] C"] C C C ° ¢

(gJ:?GU)’)/(TgJ:?@@’] MGeQO:61 GQODSO? 6320000 O?GO’)OD?C\?OC% (TODC 390?3@[61:?
C
ODGUJ’JO’I{(;]CD@II

O?GO’)OO:?C\?(SC;%SG?GECII “GO{IZSTJC?B&)CECJZ(TS({PS(?Z@(TS?GC\J{P&U@CZ

9o Cy C c ¢ C (e, C
&?GU)OD?(D@SH(D @[ 080 Qﬁ&?GU)OD?C\?OC?OOgC 32 o@l[ac,@?’)m

(T{I%%G%GOJD (QJ%GUJS/(QJ%@@]S (Y)GC\)Z@WS 603808 G‘?’)éO’)

] o 1 [e)

C S, o C °, ¢ . ocC, <. of~ <, 9 C C <, C

O?GO’)OO:?C\?OC;?OQH’)O(TO)C 39&?0@[61:? oaeoao@ooooo@coo? 8?@[@&)’)(\)80 Oj§®
C ¢

C ¢ ¢ C o C ¢
(m@)G(T{PC\gc?(ﬂm gi()@@@(\?(ﬂ&)@ll (T())J«?GU)’)/(QJ%G@S OOGC\)ZG’ﬁ

C e Q C c.e, 3515008
39&]90’)3903’)0%]’30(7?(\)@0 ({Im&)o G(DC\?O ODEII



0G.6E¥S02€

9T :bes / gg:9v ‘€T 2952205z (A9e1 / uoiteiessip esszeteses s tseult ro ([N

NAME

DATE OF BIRTH

PLACE OF BIRTH

INSTITUTIONS ATTENDED

HOME ADDRESS

PUBLICATION

AWARD RECEIVED

VITA

Dr. Pyae Linn Aung
28 July 1988
Yangon, Myanmar

1. University of Medicine (II), Yangon, Myanmar

2. University of Economics, Yangon, Myanmar

3. Mahidol University, Bangkok, Thailand

4. Chulalongkorn University, Bangkok, Thailand

1/13/138, Myawaddy Street, Hlaing Tharyar Township, 11401,
Yangon, Myanmar.

1. Aung PL, Htun Nay Myo Aung, Kyaw Ko Ko, Hein Pyae Aung.
Availability of anti-malaria drugs in markets and selling behaviors of
drug vendors in Myanmar. Myanmar Medical Journal 2017; 59 (3),
35-42.

2. Aung PL, Htun Nay Myo Aung, Kyaw Ko Ko, May Chan Oo.
Adherence of Private General Practitioner to National Malaria Case
Management Guideline in Myanmar: A Mystery Client Study".
Myanmar Medical Journal 2018; 60 (1), 17-26.

3. Aung PL, Silawan T, Rawiworrakul T, Min M. Perceived role and
its enhancing factors among the village health volunteers regarding
malaria control in rural Myanmar. Indian Journal of Public Health
2018; 62(1):10.

4. Tun KZ, Oo MC, Ko KK, Aung PL. Oral health-related quality of
life and a number of remaining teeth among elderly in Tha-bar-wa
center, Thanlyin Township, Yangon, Myanmar. J Int Oral Health
2018; 10:293-8.

5. Aung PL, Pumpaibool T, Soe TN, Kyaw MP. Feasibility of Real-
Time Mobile Phone Case Notification by Village Malaria Workers in
Rural Myanmar: A Mixed Methods Study. Global Journal of Health
Science 2019; 11(1):103.

6. Liu Z, Soe TN, Cho C, Aung PL, Li Y, Wang L, et al. Geographical
heterogeneity in prevalence of subclinical malaria infections at
sentinel endemic sites of Myanmar. Parasites & Vectors. 2019;
12(1):83.

7. Moe TZ, Aung PL. Prevalence of Self-medication and its Influence
in the Labor Force in Rural Hlaing Tharyar, Yangon, Myanmar. The
Open Public Health Journal. 2019 Feb 28;12(1).

8. Than MM, Min M, Aung PL. The Determinants of Delayed
Diagnosis and Treatment Among Malaria Patients in Myanmar: A
Cross-Sectional Study. The Open Public Health Journal. 2019 Mar
19;12(1).

9. Patricia M Graves, F. Lihard, Kyaw MP, Aung PL. Myanmar
Malaria Burden Reduction Assessment. GHPro publication. 2019.

1. Prospect Burma scholarship (2014-2015)

2. Travel bursary award to attend the first World Malaria Congress (1-
5 July 20188, Melbourne, Australia)

3. Travel bursary award to attend the Global Health Security
Conference (18-20 June 2019, Sydney, Australia)

4. Research Scholarship (2018-2019) - 'The 90th year Anniversary of
Chulalongkorn University, Rachadapisek Somphot Fund'



169

_________________________ CU i Thesis 5879182853 dissertation / recv: 25072562 13:46:33 / seq: 16
3205439750



	COVER (ENGLISH)
	COVER (THAI)
	ACCEPTED
	ABSTRACT (THAI)
	ABSTRACT (ENGLISH)
	ACKNOWLEDGEMENTS
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF ABBREVIATIONS
	CHAPTER I INTRODUCTION
	1.1 Background and Rationale
	1.2 Research Gaps
	1.3 Research Questions
	1.4 Research objectives
	1.5 Hypothesis
	1.6 Variables of the study
	1.7 Operational Definitions

	CHAPTER II LITERATURE REVIEW
	2.1 Epidemiology of Malaria in Myanmar
	2.2 Current Situation of Malaria in Myanmar
	2.3 Myanmar National Malaria Strategic Plan 2016-2020
	2.4 Theories and Concepts of Malaria Elimination
	2.5 Knowledge, Attitude and Practice (KAP) Model
	2.6 Review on relevant research findings

	CHAPTER III METHODOLOGY
	3.1 Study Design
	3.2 Study Period
	3.3 Study Site
	3.4 Villages selection
	3.5 Overall Study Population
	3.6 Village Based Malaria Elimination Model
	3.7 Ethical Approval
	3.8 Dissemination of the study results

	CHAPTER IV RESULTS
	4.1 Baseline KAP to produce a particular health education intervention
	4.2 Differences in overall Knowledge, Attitude and Practice levels after implementing loudspeakers-based health messages announcements
	4.3 Malaria positive found by RDTs Vs microscopy
	4.4 Mobile Phone reporting by Village Malaria Workers (VMWs)
	4.5 Malaria Burden Changes
	4.6 Predictors of declining malaria caseloads by regression models

	CHAPTER V DISCUSSION
	5.1 Baseline KAP to produce a particular health education intervention
	5.2 Differences in overall Knowledge, Attitude and Practice levels after loud-speakers based health messages announcements
	5.3 Malaria positive found by RDTs Vs microscopy results
	5.4 Mobile Phone reporting by Village Health Volunteers
	5.5 Malaria Burden Changes
	5.6 Predictors of declined malaria caseloads
	5.7 Limitations of the study

	CHAPTER VI CONCLUSION
	REFERENCES
	APPENDIX
	APPENDIX A
	KAP QUESTIONNAIRE (ENGLISH VERSION)
	APPENDIX B
	KAP QUESTIONNAIRE (MYANMAR VERSION)
	APPENDIX C
	CASE RECORD FORM FOR MALARIA WORKERS (ENGLISH)
	APPENDIX D
	CASE RECORD FORM FOR MALARIA WORKERS (MYANMAR)
	APPENDIX E
	CASE NOTIFICATION RECORD FORM
	APPENDIX F
	ENTOMOLOGY CHECKLIST
	APPENDIX G
	Informed Consent Form for KAP Survey (English)
	APPENDIX H
	Informed Consent Form for KAP Survey (Myanmar)
	APPENDIX I
	Informed Consent Form (Adults) (English)
	APPENDIX J
	Information to be provided to the subject before taking biological material (English)
	APPENDIX K
	Informed Consent Form (Adults) (Myanmar)
	APPENDIX L
	Information to be provided to the subject before taking biological material (Myanmar)
	APPENDIX M
	Informed Consent Form (English)
	APPENDIX N
	Informed Consent Form (Myanmar)
	APPENDIX O
	Information to be provided to the subject before taking biological material (Myanmar)

	VITA



