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ABSTRACT
Introduction In the Greater Mekong Subregion, 
community health workers, known as malaria volunteers, 
have played a key role in reducing malaria in the control 
phase, providing essential malaria services in areas with 
limited formal healthcare. However, the motivation and 
social role of malaria volunteers, and testing rates, have 
declined with decreasing malaria burden and reorientation 
of malaria programmes from control to elimination. 
Provision of additional interventions for common health 
concerns could help sustain the effectiveness of volunteers 
and maintain malaria testing rates required for malaria 
elimination accreditation by the WHO.
Methods and analysis The Community- delivered 
Integrated Malaria Elimination (CIME) volunteer model, 
integrating interventions for malaria, dengue, tuberculosis, 
childhood diarrhoea and malaria Rapid Diagnostic Test 
(RDT)- negative fever, was developed based on global 
evidence and extensive stakeholder consultations. An 
open stepped- wedge cluster- randomised controlled trial, 
randomised at the volunteer level, will be conducted over 
6 months to evaluate the effectiveness of the CIME model 
in Myanmar. One hundred and forty Integrated Community 
Malaria Volunteers (ICMVs, current model of care) 
providing malaria services in 140 villages will be retrained 
as CIME volunteers (intervention). These 140 ICMVs/
villages will be grouped into 10 blocks of 14 villages, with 
blocks transitioned from control (ICMV) to intervention 
states (CIME), fortnightly, in random order, following a 1- 
week training and transition period. The primary outcome 
of the trial is blood examination rate determined by the 
number of malaria RDTs performed weekly. Difference 
in rates will be estimated across village intervention and 
control states using a generalised linear mixed modelling 
analytical approach with maximum likelihood estimation.
Ethics and dissemination The study was approved 
by Institutional Review Board, Myanmar Department of 
Medical Research (Ethics/DMR/2020/111) and Alfred 

Strengths and limitations of this study

 ► This study will provide the first quantitative evi-
dence, using a rigorous design and methodology, to 
evaluate whether malaria volunteers delivering ex-
panded interventions for common health concerns 
(CIME model) can increase the effectiveness of ma-
laria volunteers in malaria elimination programmes

 ► The intervention was developed in collaboration with 
the Myanmar National Malaria Control Program and 
the study will measure implementation research 
outcomes such as effectiveness of the interven-
tion measured by malaria blood testing rate, cost- 
effectiveness, acceptability, feasibility and fidelity. 
Therefore, the CIME model can be easily transferred 
or adapted to national guidelines of Greater Mekong 
Subregion countries in order to meet national and 
regional malaria elimination targets

 ► The strength of the stepped- wedge cluster- 
randomised controlled trial design is that it will allow 
investigation of any temporal effects of the interven-
tion both between and within villages and, given 
certain conditions and appropriate statistical model-
ling, can offer superior statistical power as it models 
cluster level error in the outcome more efficiently.

 ► The complex sampling strategy will yield a repre-
sentative trial sample given a set of known popula-
tion parameters, and this will provide a greater level 
of external validity to the findings of the trial; and will 
be a major strength of the research in the context of 
the intention- to- treat nature of the study.

 ► However, the primary limitation of the stepped- 
wedge cluster- randomised controlled trial design is 
that it can induce confounding between the effects 
of calendar time and intervention exposure which 
will need to be appropriately adjusted for in all sta-
tistical analyses.
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Hospital Ethics Review Committee, Australia (241/20). Findings will be 
disseminated in peer- review journals, conferences and regional, national 
and local stakeholder meetings.
Trial registration number NCT04695886

INTRODUCTION
Since 2000, global malaria- attributable morbidity and 
mortality has declined significantly, in particular in the 
South- East Asia region where malaria cases and deaths 
have reduced by more than 70%.1 However, emerging 
resistance to the first- line treatment for malaria, the arte-
misinin derivatives, in the Greater Mekong Sub- region 
(GMS) threatens progress towards regional, and global, 
malaria milestones.2–4 To end the malaria epidemic and 
to stop the spread of resistance in, and from, the GMS, 
the global conceptual framework of malaria has changed 
in recent years from control to elimination, with the 
WHO and Asia- Pacific leaders having committed to elim-
inate malaria from the region by 2030.5 6

In the GMS, community health workers, known as 
malaria volunteers, have played a key role in reducing the 
malaria burden in the malaria control phase, providing 
essential malaria services in rural areas where the 
coverage of formal health services is limited.7 However, 
the community- delivered models that have worked well 
for malaria control may not work well for malaria elimi-
nation. In Myanmar, and many other GMS countries, in 
parallel with the switch from interventions for malaria 
control to elimination, the motivation and social role of 
malaria volunteers has dropped along with the declining 
malaria burden.8 As the proportion of febrile illnesses 
attributable to malaria declines, malaria volunteers are 
less likely to be able to treat a case of febrile illness, and 
their perceived utility in the community is compromised.9 
As a result, malaria testing rates have declined in many 
areas,9 threatening progress towards achieving Myan-
mar’s National Plan for Malaria Elimination10 recommen-
dation of an optimal annual blood examination rate of 
10% and above for populations at risk (the annual blood 
examination rate in 2016–2018 was 6.1%11). Blood exam-
ination rate targets are designed to accurately quantify 
the annual parasite incidence, a critical indicator to acti-
vate the malaria elimination programme in Myanmar and 
ultimately for achieving WHO certification of malaria 
elimination.

Provision of an expanded range of volunteer- delivered 
services to the community is a potential strategy to 
provide more opportunities for malaria volunteers to 
test for malaria and to maintain the annual blood exam-
ination rates at the recommended level. This rationale 
is supported by studies that demonstrate that additional 
care packages can increase the utilisation of malaria 
volunteers. For example, the Integrated Community 
Case Management programme in which malaria volun-
teers deliver case management for malaria, pneumonia, 
diarrhoea, as well as malnutrition screening and nutri-
tion counselling to children under five has demonstrated 

good acceptability and effectiveness in reducing under 
five mortality and malaria burden in Africa,12–16 as well as 
in pilot studies in Myanmar.17 Similarly, in a recent obser-
vational study in Myanmar, malaria volunteers providing 
a basic healthcare package (that included management 
for respiratory tract infections, diarrhoea and skin infec-
tions, detection and treatment of acute malnutrition, 
active case detection and referral of tuberculosis (TB) 
and referral for other severe illnesses) saw an increase 
in the volunteers’ blood examination rate using malaria 
RDTs.9

Recognising the challenge of sustaining malaria testing 
in an elimination setting, the Myanmar National Malaria 
Control Program (NMCP) commenced a national roll out 
of the Integrated Community Malaria Volunteer (ICMV) 
model in 2017–18.18 This programme expanded the scope 
of malaria volunteers to include additional screening and 
referral services for other diseases including dengue, 
lymphatic filariasis, TB, HIV/AIDS and leprosy (detailed 
description in online supplemental material 1).19 
However, introduction of the ICMV model did not result 
in a significant improvement in the annual blood exam-
ination rate, which plateaued at around 6% between 2016 
and 2018.11 While the rationale behind service integra-
tion in the ICMV programme is strong, the choice of addi-
tional services offered by the ICMVs could be improved by 
incorporating the perspectives of the end users (commu-
nity members/leaders and current volunteers) and 
malaria stakeholders (NMCP and other malaria imple-
menting partners). Improvement of the current malaria 
volunteer model may increase rates of malaria testing in 
the elimination phase. To address this, in collaboration 
with the NMCP, we undertook a global literature review 
and qualitative research study engaging key community 
and malaria stakeholders in Myanmar to explore perspec-
tives and identify strategic and operational barriers and 
enablers of malaria elimination in community- delivered 
models.7 20 21 Based on the evidence from these primary 
stages, and in further collaboration with the NMCP, we 
designed an optimal intervention package for malaria 
volunteers to deliver in the elimination phase known as 
‘The Community- delivered Integrated Malaria Elimina-
tion model (The CIME model)’. This model is specific 
to the GMS context of elimination and offers services for 
malaria elimination, dengue, TB, non- malaria fever and 
childhood diarrhoea, whereas some interventions previ-
ously included in the ICMV model (for lymphatic filari-
asis, HIV and leprosy) have been removed. It is designed 
to execute all essential community- based interventions of 
the malaria elimination programme, and maintain high 
rates of testing for malaria in the community by providing 
treatment and prevention for other key diseases. If proven 
to be effective and endorsed by the Myanmar Ministry of 
Health and Sports, implementation of the CIME model 
could contribute to achieving the national malaria elim-
ination goal of 2030 by maintaining high annual blood 
examination rates and ultimately fulfilling the require-
ments of malaria elimination certification by WHO.
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This paper presents the protocol of a stepped- wedge 
cluster- randomised controlled trial which aims to esti-
mate the CIME model’s effectiveness in increasing 
malaria testing rates, and access to malaria and other 
health services, as well as its acceptability, feasibility and 
cost effectiveness compared with current community- 
delivered models in Myanmar (ICMV model) in the 
context of the malaria elimination phase.

METHODS AND ANALYSIS
Intervention
The CIME model intervention for malaria testing, 
treatment and referral integrates services for malaria, 
dengue, TB, childhood diarrhoea and RDT- negative fever 
(figure 1, table 1 and online supplemental material 2). 
Any concomitant care received by community members 
will not preclude inclusion in the study.

Outcomes
Data required to determine the primary outcome of 
number of blood examinations for malaria (outcome 1, 
table 2) and secondary outcomes 2A- 2B, 2D- 2K (table 2) 
will be recorded by volunteers in a paper- based CIME 
volunteer record book which records details of each 
client visit to the volunteer at the time of consultation. 
Where possible, RDT cassettes will be kept and stored as 
per standard operating procedures (online supplemental 
material 3) to extract DNA and antibodies to determine 
secondary molecular and serological outcomes 2C and 
2L- 2N (table 2). At the end of the intervention trial, a 
mixed- method study will be conducted (online supple-
mental material 4) to collect data on secondary outcomes 
2O- 2R. This will include a cross- sectional survey of 
community members in selected villages to explore the 

acceptability of the CIME model and feasibility of imple-
menting the CIME model in their community. A quali-
tative study involving semistructured interviews for key 

Figure 1 The Community- delivered Integrated Malaria 
Elimination (CIME) model. *ICMV, Integrated Community 
Malaria Volunteer.

Table 1 Interventions for each integrated disease in the 
Community- delivered Integrated Malaria Elimination (CIME) 
volunteer model

Diseases Interventions

Malaria Interventions in the ICMV Model to be continued in the CIME 
Model

 ► Malaria diagnosis using RDT (SD BIOLINE Malaria Ag P.f/
Pv)

 ► Treatment and/or assisted referral of malaria cases 
according to the national malaria treatment guidelines of 
Myanmar

 ► Prevention interventions
Behavioural change communication activities,
Assistance in distribution of long- lasting insecticidal nets 
and mosquito repellent

 ► Community mobilisation for malaria elimination activities
 ► Contribution to fieldwork for malaria microstratification 

by malaria transmission intensity, and in surveillance and 
research activities

 ► Reporting of malaria cases within 24 hours of diagnosis 
using direct phone call and/or SMS text message to their 
immediate supervisor/ local vector borne disease control 
programme staff

Serving as directly observed treatment providers

New intervention to be added
 ► Conducting preliminary case investigations and 

differentiating indigenous and imported cases
 ► Assisting in formal case and foci investigation, and 

response teams in community mobilisation, information 
collection and larval source management activities

 ► Serving as translators for formal case and foci 
investigation teams in areas where people use languages 
other than Burmese

Malaria RDT- 
negative fever

New intervention to be added
 ► Prevention and health education
 ► Symptomatic treatment with antipyretics and immediate 

assisted referral

Dengue Interventions in the ICMV Model to be continued in the CIME 
Model

 ► Assisting vector borne disease control programme staff 
and basic health staff in dengue prevention and vector 
control activities

 ► Referral of suspected dengue cases to the nearest health 
centre

 ► Serving as a role model for dengue prevention and 
vector control activities in the community using a positive 
deviance approach

Tuberculosis Interventions in the ICMV Model to be continued in the CIME 
Model

 ► Detection and referral of suspected patients with TB by 
checking TB signs and symptoms

 ► Contact tracing of patients with TB in their community
 ► Serving as directly observed treatment providers
 ► Following up patients with TB lost- to- follow- up (defaulter 

tracing)
 ► Helping patients with TB in follow- up sputum examinations
 ► Assisting basic health staff in TB health education talks 

and active case detection activities

Childhood 
diarrhoea

New intervention to be added
 ► Health education and water sanitation and hand hygiene 

promotion
 ► Diagnosis
 ► Clinical diagnosis and dehydration assessment
 ► Treatment and referral
 ► Rehydration therapy using oral rehydration solution and 

oral Zinc tablet
 ► Assisted referral to health centres

ICMV, Integrated Community Malaria Volunteer; RDT, rapid diagnostic test; TB, 
tuberculosis.

https://dx.doi.org/10.1136/bmjopen-2021-050400
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https://dx.doi.org/10.1136/bmjopen-2021-050400
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health stakeholders and community leaders and focus 
group discussion (FGD) with CIME volunteers will be 
conducted. A qualitative study involving observational 
fieldwork of CIME volunteers (2–4 ICMVs per township) 
will be conducted to observe their daily activities. Finally, 
a cost- analysis of the CIME model will be undertaken 
(table 2).

Study setting and population
Villages in townships of Ayeyarwaddy, Bago and Yangon 
Regions and Kayah State in Myanmar will be included in 
the CIME model trial (figure 2). These states and regions 
are low malaria transmission areas and the annual parasite 

incidence in almost all townships was less than 5 in 2019. 
The malaria case load is higher in the rainy reason (May/
June to October/November) in these areas. The study 
participants will include ICMVs who will be retrained as 
CIME volunteers during the course of the study and the 
community members in the service catchment areas of 
those volunteers.

Patient and public involvement
Community members at risk of malaria were not involved 
in setting the research question or the outcome measures, 
but they participated in community consultations, the 

Table 2 Primary and secondary outcome measures of the study

Outcome Measures Measurement method Time frame

Primary outcome:

1 Number of blood examinations for malaria RDT (SD BIOLINE Malaria Ag 
P.f / P.v)*

Weekly

Secondary outcomes:

2A Plasmodium spp. infection detected by RDT RDT* Weekly

2B Plasmodium spp. infection reported to 
volunteer’s immediate supervisor within 24 
hours

RDT* Weekly

2C Plasmodium spp. infection detected by PCR PCR Weekly

2D Larval source management Activity recording* Weekly

2E Suspected dengue cases referred Clinical assessment* Weekly

2F Suspected tuberculosis cases referred Clinical assessment* Weekly

2G Tuberculosis: Directly Observed Treatment 
Short Course

Activity recording* Weekly

2H Diarrheal cases diagnosed, treated, and 
referred

Clinical assessment* Weekly

2I RDT- negative fever cases Thermometer and RDT* Weekly

2J Patients with confirmed malaria who received 
first- line antimalarial treat

Treatment with ACT or CQ and 
PQ*

Weekly

2K Data accuracy and completeness in reporting 
of malaria cases

Malaria cases recorded by 
volunteers

Weekly

2L Malaria drug resistance- associated mutations PCR, sequencing Weekly

2M Seroprevalence of malaria- associated 
antibodies

ELISA Weekly

2N Levels of malaria- associated antibodies ELISA Weekly

2O Acceptability of the CIME model by villagers Self- report: cross- sectional 
survey

At 6 months

2P Acceptability of the CIME model by CIME 
volunteers

FGD and fieldwork 
observations

At 6 months

2Q Acceptability of the CIME model by 
stakeholders

Semistructured interview At 6 months

2R Cost- effectiveness of the CIME model   Cost data from CIME 
volunteers and NMCP 
consultations

At 6 months

An extended version of this table can be found at Clinicaltrials.gov (registration number: NCT04695886).
*Undertaken and recorded by volunteers.
ACT, artemisinin- based combination therapy; CIME, Community- delivered Integrated Malaria Elimination; CQ, chloroquine; FGD, focus group 
discussions; PQ, primaquine; RDT, rapid diagnostic test.
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findings of which contributed to the development of the 
CIME intervention.

Eligibility criteria
Townships and NMCP volunteer occupied villages within 
the township will be screened against the following exclu-
sion criteria by investigators and NMCP staff.

A township will be excluded from the study if it:
 ► does not have an NMCP provided ICMV network
 ► has ongoing armed conflict
 ► does not have vector borne disease control programme 

staff or a malaria focal person
 ► its location is not geographically or politically feasible 

for NMCP staff from the State/Regional capital city to 
conduct regular supervision visits

A village will be excluded from the study if it:
 ► has an annual parasite incidence ≥5.00 per 1000 

population in 2019
 ► is too remote to facilitate execution of the CIME 

model completely
 ► has a government public health facility
 ► has no mobile network coverage
 ► is in an ongoing armed conflict zone, or
 ► has an ICMV programme operated by any organisa-

tion other than NMCP

Study design
An open stepped- wedge cluster- randomised controlled 
trial,22 randomised at the volunteer level (ie, the 

volunteer and the village/workplaces they service) 
(figure 3), will be conducted over a 6- month period to 
evaluate the effectiveness and cost- effectiveness of the 
CIME model. In this approach, the CIME model inter-
vention will be implemented sequentially in a minimum 

Figure 2 Project areas in Myanmar.

Figure 3 Stepped- wedge cluster- randomised controlled 
trial design. The Community- delivered Integrated Malaria 
Elimination (CIME) model intervention will be implemented 
sequentially in a minimum of 140 villages serviced by 140 
CIME volunteers. Villages will be grouped into 10 blocks of 
14 villages, with blocks transitioned from control (Integrated 
Community Malaria Volunteer, ICMV) to intervention (CIME) 
states at fortnightly intervals in random order following a 1- 
week training and transition period. This follows an initial 2- 
week baseline period at the start of the study period where all 
village sites will use the ICMV model exclusively.
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of 140 villages serviced by 140 CIME volunteers. All the 
community members in sampled villages will receive the 
CIME model intervention, but the timing of the inter-
vention implementation will be determined at random 
using a computerised random allocation sequence with 
de- identified village data. The randomisation process will 
be performed using randomisation code written by the 
trial statistician. Villages will be randomly allocated, inde-
pendent of geographical location, to 10 ordered blocks 
of 14 villages, with blocks transitioned from control 
(ICMV) to intervention (CIME) states at fortnightly inter-
vals following a 1- week training and transition period, 
beginning in July 2021 (the October/November peak in 
malaria transmission during the 6- month study period). 
This follows an initial 2- week baseline control period at 
the start of the study where all village sites will use the 
ICMV model exclusively (figure 3). The primary outcome, 
number of blood examinations by RDT undertaken, will 
be measured weekly. All ICMV volunteers in the villages 
of the same block will be trained as CIME volunteers at 
the same time (in the same week) and will subsequently 
transition to CIME volunteers (the intervention state). 
Training periods will not contribute data to the trial.

ICMV recruitment, training, and supervision
Existing volunteers in the NMCP ICMV network will be 
informed that they have been selected to participate in 
the CIME trial at least 1 month prior to the commence-
ment of the study in their villages. Volunteers will be 
provided with a Participant Information and Consent 
Form (online supplemental material 5) before providing 
written informed consent to participate in the study. 
Every enrolled CIME volunteer will receive initial malaria 
elimination training and induction training for the 
other four diseases (dengue, TB, childhood diarrhoea 
and RDT- negative fever). The CIME volunteer will be 
trained in malaria case investigation methodology and 
tools to conduct initial investigation when RDT positive 
patient(s) are detected (a more detailed description of 
volunteer training, management and support is provided 
in online supplemental material 2). During the 6- month 
study period NMCP staff, research staff, or where appro-
priate basic health staff, will conduct at least bimonthly 
monitoring visits to villages and employ rigorous data 
quality assurance systems (online supplemental material 
2).

Sampling
A total of 140 villages will be sampled using a two- stage 
sampling process. At the first stage, two townships from 
each of the four included states/regions (Ayeyarwaddy, 
Yangon, Bago, Kayah) will be sampled randomly with 
probability proportional to the size of the township. At the 
second stage, a fixed number of 18 villages will be sampled 
at random from each selected township to provide equal 
selection probabilities for villages. The number of villages 
sampled in each township is inflated for an expected 
village- level non- response of approximately 3%.

Power
Assuming 140 villages, a baseline malaria RDT testing 
rate of approximately 2 tests per week, an estimate of 
between- village heterogeneity in testing (ICC) of ρ=0.30 
(estimated from analyses of unpublished trial data23), 
the study will be powered (90%) to detect a minimum 
13% relative increase (rate ratio=1.13) in testing attrib-
utable to the intervention (α=5%). Power estimation was 
explicitly based on estimation of an intervention effect 
using trial data from a stepped- wedge cluster randomised 
controlled trial design assuming analysis by generalised 
linear mixed modelling.24

Data analysis
Statistical analysis plan
The difference in rates of the primary outcome, blood 
examination rate as measured by the number of RDTs 
conducted by volunteers, will be estimated across inter-
vention and control states (intention- to- treat, given the 
study is estimating effectiveness) using generalised linear 
(eg, Poisson or negative- binomial link functions) mixed 
modelling with maximum likelihood estimation. Given 
the dependencies in the longitudinal data, village and 
time will be modelled as crossed random effects and 
study group as a time- varying monotonic factor adjusted 
for both time and seasonality. Heterogeneity in the effect 
of the intervention will be explored through estimation 
of a village- specific random effect in extended modelling. 
Temporal and spatial trends of RDT testing will also be 
explored including analysis of the effectiveness of the 
intervention across the study period. Additional, per- 
protocol type analyses involving intervention by effect 
moderator interactions will also be undertaken to estimate 
the extent to which different levels of intervention fidelity 
(assessed by a range of factors relating to village level 
acceptability and performance of the application of the 
intervention) impact RDT testing. Analyses of secondary 
outcomes and population demographics will involve a 
similar methodological approach, with link functions and 
response distributions specific to outcome type. In both 
descriptive and primary outcome trial analyses, sampling 
weights will be derived and applied in analyses where 
village selection probabilities are not equal—possible if 
the achieved number of villages sampled across town-
ships varies. Furthermore, cluster robust standard errors 
will be used in all descriptive analyses given the complex 
sampling design. Data analysis for the stepped- wedged 
cluster randomised controlled trial will be performed 
using STATA V.15.

Cost analysis
A cost analysis will be conducted to estimate the average 
cost per annum of the CIME model (including imple-
mentation costs in the first year) and of the standard 
models. Economic costs will be estimated from a health 
systems perspective, for screening, treatment and referral 
services provided by the CIME volunteers (eg, excluding 
secondary costs for services they are referred to). A 
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programme experience approach will be used, supple-
mented by consultations with the NMCP to capture any 
costs that are missed (eg, due to integration / reliance 
on existing services). Itemised costs from the study will 
be available and classified as implementation related or 
ongoing. The resulting cost outcomes will be used to 
estimate the cost per additional RDT resulting from the 
intervention, after 1 year and by 2030.

ETHICS AND DISSEMINATION
Protocol and registration
This study protocol (version 1.0 dated 22 September 
2020) adheres to the SPIRIT (Standard Protocol Items: 
Recommendations for Interventional Trials) statement 
(Supplemental material 6). The trial was prospectively 
registered on  clinicalTrials. gov (NCT04695886) on 3 
January 2021 and Myanmar Health Research Registry 
(PLRID-00948_V1) on 11 November 2020.

Ethics statement
The study was approved by Institutional Review Board, 
Myanmar Department of Medical Research, approval 
number (Ethics/DMR/2020/111) and Alfred Ethics 
Review Committee, Victoria, Australia (241/20).

Informed consent
Written consent will be obtained by researchers from ICMV 
participants before data collection and implementation 
of CIME model. As community members will continue 
receiving health services from the volunteer, either ICMV 
or CIME, no written consent will be obtained from the 
community members who receive services. The written 
consent forms and consent waiver request (Supplemental 
material 5) have been submitted and approved by Insti-
tutional Review Board, Myanmar Department of Medical 
Research to waive the need for an informed consent with 
regards to the collection, storage and further laboratory 
analysis of the RDT cassettes that would otherwise be 
discarded after use by study volunteers.

If an ICMV participant withdraws from the study during 
implementation, data collection pertaining to that person 
will stop but data participants provided before withdrawal 
from the study will be included in the analysis. If a volun-
teer withdraws, they will return to practicing as an ICMV 
volunteer and will continue reporting to the Myanmar 
NMCP as per the requirement of NMCP.

Data custodians will be the principal investigators and 
trial statistician at the Burnet Institute, Melbourne and 
Myanmar offices.

Dissemination
A final technical report will be produced and a final 
dissemination workshop will be held with the NMCP, 
Myanmar Department of Medical Research and other 
malaria implementing partners to disseminate the find-
ings of the study. The malaria related study findings will 
be provided to NMCP and secondary outcomes will be 

shared with respective departments/programmes in 
Myanmar Ministry of Health and Sports. Findings may 
also be presented at international and national confer-
ences and published in peer- reviewed journals.
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