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Abstract

Background: Village health volunteers (VHVs) play a key role in delivering community-based malaria care especially
in the hard-to-reach areas in Myanmar. It is necessary to assess their performance and understand the challenges
encountered by them for effective community management of malaria. This mixed methods study was conducted
to (i) understand the cascade of malaria services (testing, diagnosis, referral, and treatment of malaria) provided by
the VHVs under the National Malaria Control Programme (NMCP) in Myanmar in 2016 and compare with other
health care providers and (i) explore the challenges in the delivery of malaria services by VHVs.

Methods: A sequential mixed methods study was designed with a quantitative followed by a descriptive qualitative
component. The quantitative study was a cohort design involving analysis of secondary data available from NMCP
database whereas the qualitative part involved 16 focus group discussions (eight each with community and VHVs) and
14 key informant interviews with program stakeholders in four selected townships.

Results: Among 444,268 cases of undifferentiated fever identified by VHVs in 2016, 444,190 were tested using a rapid
diagnostic test. Among those tested, 20,375 (4.6%) cases of malaria were diagnosed, of whom 16,910 (83.0%) received
appropriate treatment, with 7323 (35.9%) receiving treatment within 24 h. Of all malaria cases, 296 (1.5%) were
complicated, of whom 79 (26.7%) were referred to the higher facility. More than two thirds of all cases were
falciparum malaria (13,970, 68.6%) followed by vivax (5619, 27.6%). Primaquine was given to 83.6% of all
cases. VHVs managed 34.0% of all undifferentiated fever cases, 35.9% of all malaria cases, and identified 38.
0% of all Plasmodium falciparum cases reported under NMCP. The key barriers identified are work-related
(challenges in reporting, referral, management of malaria especially primaquine therapy, and lack of community
support) and logistics related (challenges in transportation, financial constraints, time and shortage of drugs, and test
kits). On the other hand, they also enjoy good community support and acceptance in most areas.

Conclusion: VHVs play an important role in malaria care in Myanmar, especially in the hard-to-reach areas. More
programmatic support is needed in terms of logistics, transportation allowance, and supervision to improve their
performance.
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Background

Malaria is a serious public health threat because of its
severity and often fatal outcome. Over half of the popu-
lation is known to be at risk of malaria globally. The
World Health Organization (WHO) reported 216 mil-
lion cases and an estimated 445,000 deaths due to mal-
aria in 2016 globally. Asia and Pacific regions cover 22
countries with 2.1 billion people, of which 80% are at
risk of getting malaria [1].

WHO Global Technical Strategy for Malaria 2016-
2030 has set a target of 90% reduction of malaria cases
by 2030 compared to 2015 to combat malaria [2]. Sus-
tainable Development Goal 3.3 also envisages ending the
malaria epidemic by 2030 [3].

Myanmar has a high burden of malaria with more
than two thirds of its population at risk of malaria [4].
Myanmar, located in the tropical zone, provides a favor-
able wet and moist climate for breeding of Anopheles
mosquito. Nearly three fourths of the cases of malaria
are caused by Plasmodium falciparum [5, 6]. It is also
one of the countries in Greater Mekong Subregion
(GMS) with documented evidence of artemisinin resist-
ance [7]. In line with the global strategies, the National
Malaria Control Programme (NMCP) in Myanmar is
also committed to eliminate malaria by 2030 by ensuring
equitable and universal access to effective malaria pre-
ventive and curative services [4].

Community health workers (CHWSs) have an import-
ant role to play in achieving the global malaria targets. A
systematic review by Paintain et al. has supported the
CHWs to implement effective community case manage-
ment (CCM) for malaria [8]. A dedicated workforce like
the placement of village health volunteers (VHVs) was
proven successful in improving the access to and
utilization of malaria testing and treatment services in a
cluster randomized trial in Myanmar [9]. In line with
this, VHVs are important actors in malaria control and
elimination in Myanmar especially in the hard-to-reach
areas with poor formal public health infrastructure.
Myanmar introduced VHVs in 2007 at the community
level to provide universal access to malaria prevention and
care services among rural and hard to reach populations
[10]. They constitute the grassroot-level workers in the
public health system. In Myanmar, community-based mal-
aria diagnosis and treatment services are primarily deliv-
ered by a network of around 15,000 VHVs (~ 9000 under
the NMCP and remaining under various local and inter-
national nongovernmental organizations). VHVs are in-
volved in the early diagnosis of malaria (using rapid
diagnostic test, RDT) and prompt treatment (using arte-
misinin combination therapy (ACT)/chloroquine and
primaquine) which is the cornerstone of malaria control.
They are also involved in promoting awareness about the
prevention and management of malaria, distribution of
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insecticidal-treated bed nets, and referral of complicated
cases [4].

As Myanmar heavily relies on VHVs in delivering
community-based malaria diagnostic and treatment ser-
vices especially in the hard-to-reach areas, it is necessary
to assess their performance and understand the chal-
lenges encountered by them. Currently, there is little in-
formation on how the VHVs are performing in terms of
their contribution to CCM of malaria [11].

Although few studies in Myanmar have qualitatively
explored the challenges encountered by the volunteers,
those that exist are either limited to the use of RDTs or
restricted to specific geographical areas [12, 13]. As
Myanmar is committed to eliminate malaria in six
states/regions by 2020 (hereafter referred to as malaria
elimination areas) and in the remaining states/regions by
2030 (hereafter referred to as malaria transmission re-
duction areas), it would also be useful to understand the
challenges faced by the VHVs in both these settings [11].

Thus, the present study was conducted with the follow-
ing specific objectives: (i) to understand the cascade of
care (testing, diagnosis, referral, and treatment of malaria)
among cases of undifferentiated fever identified by the
VHVs under the NMCP in Myanmar in 2016 and to com-
pare with other malaria care providers/sources of malaria
cases and (ii) to explore the challenges in the delivery of
malaria diagnostic and treatment services by VHVs and
understand the community acceptance of VHVs.

Methods

Study design

The study design contains a sequential QUAN-QUAL
mixed methods study with a quantitative (involving ana-
lysis of secondary data available from the National Malaria
Control Programme database) followed by a descriptive
qualitative component.

Study setting

General setting

The Republic of the Union of Myanmar, located in South-
east Asia, is bounded by Bangladesh, India, China, Laos,
and Thailand. The country is divided administratively into
Nay Pyi Taw Council Territory and 14 regions/states. It
consists of 74 districts and 330 townships with a population
of around 51.5 million [4, 14]. The Ministry of Health and
Sports, Myanmar, delivers health services through its basic
health services under the Department of Public Health and
the Department of Medical Services.

Specific setting

Malaria is endemic in 291 out of 330 townships in
Myanmar with nearly 44 million at risk of malaria. The
NMCP carries out malaria control activities in line with
the global and national malaria control strategies in
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collaboration with national and international partners [4].
The main malaria-related interventions include commu-
nity awareness, insecticide-treated bed net distribution, in-
door residual spraying, early diagnosis of malaria using
RDT and microscopy among persons with undifferentiated
fever, and ACT-based treatment, all of which are provided
free-of-charge [11]. The National Malaria Elimination
Plan in Myanmar (2016-2030) envisages Plasmodium fal-
ciparum elimination throughout the country by 2025 and
a malaria-free Myanmar by 2030 [11].

Integrated malaria care services are delivered both at
the health facility and community level by basic health
staff (BHS) and VHVs, respectively. VHVs are recruited
by the NMCP at a village level in hard-to-reach and
conflict-stricken areas. They are trained by the NMCP
and other implementing partners (IPs). The training
lasts for 5 days for a new recruit and 2 days for a re-
fresher course. They are supervised by the BHS in the
respective areas. They provide malaria diagnosis using
RDT dual antigen (Plasmodium falciparum and Plasmo-
dium vivax) and treatment according to the national
malaria treatment guidelines. However, they do not fol-
low up with the patients to ensure treatment compli-
ance. The VHVs obtain drugs and diagnostic kits from
the sub-rural health centers. The algorithm of testing
and management of malaria by VHV is given in Fig. 1
[11, 15]. VHV should refer all pregnant women, children
less than 1 year with malaria, and complicated malaria
cases to BHS of higher health facility for further treat-
ment. NMCP provides 60,000 MMK (US$50) as a quar-
terly incentive for the services delivered by VHVs. BHS
are the key health care providers in rural areas and com-
prise of public health supervisors, midwives, lady health
visitor and health assistants at rural health centers, and/
or sub-centers. The BHS is responsible for maternal and
child health, school health, nutritional promotion,
immunization, community health education, environmen-
tal sanitation, disease surveillance and control, treatments
of common illnesses, referral services, birth and death
registration, and training of village health volunteers
[10, 16]. VHVs submit the monthly case report to the
BHS stationed at the respective sub-rural center with de-
tails of the persons with undifferentiated fever tested, diag-
nosed, and treated for malaria, which is then transmitted
to the township health department. Aggregate data from
the township are entered in an Excel-based format by data
focal person and reported to the respective states and re-
gions. Data assistants in the states and regions collate data
from different townships and then transmit to the central
NMCP office at Nay Pyi Taw [4, 15].

Study population
For the quantitative study, the study population included
a cohort of all patients with undifferentiated fever tested,
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diagnosed, and treated for malaria under the NMCP in
Myanmar in 2016. For assessing the performance of
VHVs, only VHVs under the NMCP were studied.

For the qualitative study, VHVs, BHS, NMCP staff,
and community members in four selected townships of
four states/regions were selected in 2017.

Data variables, sources of data, and data collection
Quantitative component

Data were extracted from the National Malaria electronic
(Excel-based) case register in 2016. The data variables in-
cluded age, sex, state/region, source of case, type of test
(RDT/microscopy), test result, type of malaria species
(Plasmodium vivax/P. falciparum/mixed/others—P. ovale
and P. malariae), severity of malaria (complicated/uncom-
plicated), timing of treatment (within 24 h or not), and
type of treatment offered, whether referred (yes/no).

Operational definitions of key terms and other derived
variables are described in Table 1.

Other malaria care providers/sources of malaria case
include BHS, active/intensified case detection, Mobile
Medical Unit, surveys, malaria clinic, and other screening
points.

Qualitative component
The challenges in the delivery of malaria diagnostic and
treatment services by the VHVs were explored through
focus group discussions (FGDs) with VHVs and key in-
formant interviews (KlIs) with BHS and vector-borne dis-
ease control (VBDC) staff. FGDs were also conducted
with the community members to understand their accept-
ance on the role of VHVs in malaria control in the village.
The principal investigator (PI) along with a team of
trained qualitative researchers conducted the KlIs and
FGDs during daytime and in place convenient to the par-
ticipants, preferably nearby township health department
or the community after obtaining written informed
consent. Participants were informed of the purpose of
the study before the data collection. Only participant(s)
and the researcher were present during the KII/FGD
sessions. FGDs lasted an average of 40 min while Klls
lasted an average of 30 min. The PI did not have a prior
relationship with any of the participants and was not
involved in the provision of the medical care of the
community members. A program volunteer introduced
the PI to the participants but was not present during
the interviews. Pilot-tested KII and FGD guides with
broad open-ended questions were used to conduct the
interviews and group discussions. The KIIs/FGDs were
audio-recorded and supported by a Burmese-speaking
notetaker. Verbatim notes and memos were written by
the PI during data collection. These were carried out
between January to February 2018.
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Patients with undifferentiated fever

y

Severe signs and symptoms present

Malaria test by rapid diagnostic test

A \4

Malaria Positive Malaria negative

A 4 A 4

Provide ACT first dose Refer to nearby
(if the patient can take hospital
medicines) and refer to immediately
nearby hospital
immediately

y

No severe signs and symptoms

A4

Malaria test by rapid diagnostic test

A4 A4

Malaria Positive Malaria negative

A 4

e Pf: ACT (3 days)+PQ(0.75mg/kg)
stat dose

e Pv: CQ (3days)+PQ(0.75mg/kg)
weekly once for 8 weeks

e Mixed: ACT (3
days)+PQ(0.75mg/kg) weekly for 8
weeks

PQ is not recommended for pregnant

women and children aged <Syears.

If fever still remain beyond 72 hours of
taking malaria drugs, give refer to
nearest health center/hospital

Pf- Plasmodium falciparum; Pv- Plasmodium vivax; mixed: Plasmodium falciparum and Plasmodium vivax;
ACT- Artemisinin based combination therapy (Artemether+ Lumefantrine); PQ-Primaquine;
CQ-Chloroquine; RDT-rapid diagnostic test with dual antigen

Fig. 1 Malaria testing, diagnosis, and treatment services provided by village health volunteer in Myanmar, 2017

A 4

Refer to Basic
Health Staff at
health facility

Fourteen KlIs were conducted with health care providers
in four selected townships, namely Singu, Bilin, Hlaingbwe,
and Pathein, one each from malaria elimination (i.e., Manda-
lay and Mon) and transmission reduction states/regions (ie.,
Ayeyarwaddy and Kayin). They were conveniently selected
based on their availability and willingness to participate.

Two FGDs were conducted with the VHVs under the
NMCP in each of the four townships (a total of eight
EGDs). Similarly, two FGDs were conducted with the
community members in each of the four townships (a
total of eight FGDs). Around six to ten participants were
present in each FGD. Convenience sampling was used to
recruit these participants.

Data analysis and statistics

Quantitative

Quantitative data in Excel format was extracted from the
NMCP database, cleaned, and imported into EpiData ana-
lysis version 2.2.2.182 for analysis (EpiData Association,
Odense, Denmark). The number and proportions were
used to describe the malaria diagnostic and treatment care
cascade. Proportions were also calculated to describe the
type of malaria species, severity, and treatment of malaria.

Qualitative
Audio-recorded tapes from FGDs and KlIs were manu-
ally transcribed in the local language (Burmese) as soon
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Table 1 Operational definitions of key terms and derived variables

Undifferentiated fever

Malaria case

Basic health staff (BHS)

Village health volunteer (VHV)

Malaria species

Severe malaria (complicated
malaria)

The occurrence of fever in a person in the last 2 weeks

Occurrence of malaria infection in whose blood the presence of malaria parasites (Plasmodium) has been
confirmed by a diagnostic test (rapid diagnostic test/microscopy).

They are salaried employees working in sub-center/rural health center/township health departments (urban and
rural areas) and are responsible for malaria prevention, control, and treatment. They are also involved in the
control and prevention of other diseases such as tuberculosis, maternal and child health, other vector-borne
diseases and immunization.

They are incentive-based community volunteers and deployed in hard-to-reach areas to provide screening,
diagnosis, and treatment of malaria in the communities. They are involved in providing health education,
malaria diagnosis and treatment to the communities, and referral of severe cases to higher health facilities.
VHVs are employed by the NMCP and other international nongovernmental organizations. NMCP provides
60,000 MMK (US$50) as quarterly incentive for the services delivered.

Malaria species refers to the type of malaria parasite: Plasmodium falciparum, Plasmodium vivax, others
(Plasmodium malariae and P. ovale), and mixed infections

Patients with complicated malaria, also known as severe malaria, are categorized when the patients develop the
following signs and symptoms: cannot walk, sit, or stand without help; vomit and cannot take a medicine; high-
grade fever; severe anemia or pallor; yellow coloration of the sclera or jaundice; behavioral changes; confusion;
anger; drowsiness; slurred speech; coma; breathlessness and tightness of the chest; cold and clammy extremities
and shock; reduced urine output or anuria; hematuria or other bleeding manifestations; and fever continuation

for > 72 h of medication

Patients with uncomplicated malaria will not develop any symptoms and signs of severe malaria

Appropriate treatment
guidelines

Other malaria care providers/source

of malaria cases intensified case detection

Treatment including both schizonticidal and gametocidal drugs according to the national malaria treatment

They included basic health staff, Mobile Medical Unit, malaria clinic, screening point, active case detection,

as the data collection was over. The transcripts were
read several times by the PI along with another
co-investigator (LYWM) and coded with the aid of
Atlas.ti software (6.2). Codes were discussed between the
co-investigators to clarify any differences of opinion.
Discrepancies were resolved through discussion and re-
ferral back to the original audio files wherever necessary.
The codes were then organized to generate common
themes [17, 18].

Ethical considerations

Ethical approval for the study was obtained from the
Ethical Review Committee (ERC) of the Department of
Medical Research, Myanmar (Ethics/DMR/2018/030)
and from the Union Ethics Advisory Group of the Inter-
national Union of Tuberculosis and Lung Disease (The
Union), Paris, France (75/17). Administrative permission
for the study was sought from the National Malaria
Control Programme (NMCP), Myanmar. Written in-
formed consent was obtained from the participants for
the participation in interviews and focus group discus-
sions, and a separate written consent was also obtained
for audio-recording the proceedings.

Results

Among 444,268 cases of undifferentiated fever identified
in 2016 by the VHVs under NMCP, almost all (n=
444,190) of them were tested using RDT. Among those
tested, 20,375 (4.6%) cases of malaria were diagnosed, of

whom 296 (1.5%) were complicated malaria cases and
7323 (35.9%) were initiated on treatment <24 h. There
was no information on 4111 (20.2%) cases of malaria
about the timing of treatment initiation. Of the compli-
cated malaria cases, 79 (26.7%) were referred to the
higher facility. More than two thirds of all cases were
falciparum malaria (13,970, 68.6%) followed by vivax
(5619, 27.6%) and mixed infections (786, 3.8%). Of those
eligible for ACT (n=14,756), choloroquine (n=6619),
and primaquine (n =20,375), a total of 14,093 (95.5%),
5209 (92.7%), and 17,029 (83.6%) received the treatment,
respectively (Fig. 2).

Figure 3 shows that the performance of VHVs is compar-
able to that of other malaria care providers with respect to
malaria diagnostic and treatment services. The initiation of
anti-malarial treatment within 24 h is higher among cases
diagnosed and treated by VHVs (35.9%) compared to other
malaria care providers (28.5%) (p < 0.001).

Within the overall malaria diagnosis and treatment cas-
cade in 2016 in Myanmar, VHVs were responsible for man-
aging 34.0% of all undifferentiated fever cases and 35.9% of
all malaria cases identified under the NMCP in 2016. They
also identified 38.0 and 34.4% of all Plasmodium falciparum
and complicated malaria cases, respectively (Fig. 4).

Table 2 shows the demographic characteristics of un-
differentiated cases of fever and malaria cases identified
by the VHVs. Nearly 30% of the malaria cases are chil-
dren (< 15 years of age), and two thirds are males. A ma-
jority of malaria cases (57.6%) resided in Rakhine State.
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Not tested (n=77, <1%) |«

Cases of

undifferentiated fever
N=444268

Tested by RDT (n=444191, 100%)

Treatment within 24
hours (n=7323, 35.9%)
Information missing

(n=4111, 20.2%)
Treatment >24 hours
(n=8941, 43.9%)

Treatment received

Among tested, cases
of malaria diagnosed
(n=20375, 4.6%)

Number of cases

rest were not referred

Referred (n =79, 26.7%),

A

Complicated malaria
Cases (n=296, 1.5%)

PRI (et Mixed infections Plasmodium vivax
Pf: (n=6106, 44%) ‘alciparum (n=13970,
Pv: (n=2506, 45%) feiee 6&6(%) (o=t B (=S, 2,
Mixed: (n=329, 42%)
A \ 4
L Eligible for Eligible for
Eh(g‘;?fnfs;j)ﬂ primaquine (All malaria Chloroquine
(n=14756) cases) (Pv+others)
- (n=20375) (n=5619)
\ 4 \ 4 \ 4
Received ACT Received Primaquine C:Izcrzg/ji‘ie
= % = 0,
(n=14093, 95.5%) (n=17029, 83.6%) (n=5208, 92.75%)

VHVs under NMCP in Myanmar, 2016

VHV=Village Health Volunteers; NMCP=National Malaria Control Programme

Fig. 2 Flowchart showing the cascade of malaria care (testing, diagnosis, and treatment) among patients with undifferentiated fever identified by

Figure 5 shows the distribution of VHVs and the pro-
portion of malaria cases in different states/regions. States
like Shan and Bago contribute to ~10% of all malaria
cases but have nearly 35% of all VHVs. On the other
hand, Rakhine, which contributes to ~ 58% of all malaria
cases, have 15% of VHVs posted.

Qualitative results
Table 3 shows the socio-demographic characteristics of
the FGD and KII participants. A total of eight FGDs were
conducted with the community members involving 66 partic-
ipants. They were mostly farmers (n = 32) and laborers (1 =
19). A total of eight FGDs were conducted with the volun-
teers involving 65 participants. Fourteen KlIs were carried out
with key VBDC staff such as malaria supervisor (z = 2), mal-
aria inspector (n = 1), malaria assistant (z = 1), Regional Mal-
aria Officer (assistant director) (7 = 1), and other health care
providers such as BHS (# = 5) and health assistant (n = 4).
Four overarching themes emerged from the KilIs and
FGDs relating to (a) work-related challenges, (b) logistics

challenges, (c) community perception and acceptance
for VHVs, and (d) suggestions to improve the perform-
ance of VHVs (Fig. 6).

Theme 1: Work-related challenges

Challenges in reporting

The VHVs have to report to the BHS monthly. Although
many of them were able to report timely, few could not
because of the difficulty in reaching the reporting facility
due to the hard-to-reach locations and lack of transpor-
tation facilities. For case notification within 24 h, some
of the volunteers who lived in difficult terrains with poor
phone connectivity were not able to report within 24 h.
A midwife explained:

“They submit the reports to the midwives. Some
volunteers could not report case within 24 hours
because of poor phone connectivity and transportation
issues. If they had phone service, they would have
reported within 24 hours” (KII: 31 years, F, midwife).
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Cases of
undifferentiated
fever

N=444268

Cases of
undifferentiated
fever

N=862762

Tested for malaria
(n=444191, ~ 100%)

Tested for malaria
(n=862738, ~100%)

Among tested,
cases of malaria
diagnosed
n=20375, 4.6%

Treatment <24 hours
(n=7323, 35.9.0%)

Received
appropriate
treatment
(n=16910, 83.0%)

—

/\ (n=30003, 82.4%

Among tested,
cases of malaria
diagnosed
n=36426, 4.2%

Treatment <24 hours
(n=10370, 28.5%)

Received
appropriate
treatment

_/

v

Village Health Volunteers

under NMCP in Myanmar, 2016

Other malaria care providers/sources of malaria case include BHS, Active/Intensified Case Detection,
Mobile Medical Unit, Surveys, Malaria clinic and other screening points

Fig. 3 Flowchart comparing the cascade of care (testing, diagnosis, and treatment) by village health volunteers and other malaria care providers

v

Other malaria care providers

A 33-year-old male health assistant substantiated these

challenges in reporting by saying:

“Some volunteers are from hard to reach
areas; they could submit reports 3 monthly.
Volunteers from other areas usually report on a

monthly basis” (KII: 33 years, M, health assistant).

Undifferentiated
fever cases
100
80
Treatment 60
initiation <24 34.0 RDT tests done
hours 40
414 363
20
0
38.0 35.9
Falciparum .
P 34.4 Malaria cases
malaria cases -
Complicated
malaria cases
Shaded areas represent the contribution of Village Health Volunteers
to the overall malaria diagnosis and treatment cascade; numbers
presented in this figure indicate percentages
Fig. 4 Contribution of village health volunteers in malaria diagnosis
and treatment activities under the National Malaria Control
Programme in Myanmar, 2016

Another volunteer reported difficulty in filling the car-
bonless register, as she said:

“We have faced challenges in filling carbonless registers,
and asked the midwives for help to fill them. We usually
record the data first in the book and then transfer the
data to the register” (FGD: 34 years, F, VHV).

Challenges in referral

Few volunteers said that patients after referral did not
go to the referred health center because of their miscon-
ceptions, poor transportation, and financial constraints.
Some of the volunteers who accompanied complicated
cases of malaria to the referred facility had to arrange or
sometimes bear the costs of transportation, as this
42-year-old volunteer said:

“We have to go along with the patient for referral and
thus bear the extra cost for fuel; those who do not
have motorbike spend more money on transportation”
(FGD: 42 years, M, VHV).

Challenges in supervision
Poor supervision was also cited as one of the challenges
by this volunteer:
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Table 2 Demographic characteristics of undifferentiated fever
and malaria cases identified by village health volunteers in
Myanmar, 2016

Characteristics

Undifferentiated fever cases Malaria cases

N % N %
Total 444,268 100 20,375 100
Age group
<1 year 4219 09 124 0.6
1-4 years 28,248 6.4 1729 8.5
5-9 years 45,527 10.2 2270 1.1
10-14 years 44,134 99 2136 10.5
215 years 322,084 725 14,116 69.3
Missing 56 <1 0 0.0
Sex
Male 237,129 534 13,563 66.6
Female 207,084 46.6 6812 334
Missing 55 <1 0 0.0
State/region
Ayeyarwaddy 18,899 43 1796 88
BagoE 35,600 80 115 0.6
BagoW 12,453 2.8 22 0.1
Magway 16,490 37 65 03
Mandalay 7576 1.7 356 1.7
Nay Pyi Taw 2112 0.5 124 0.6
Sagaing 20,594 46 1511 74
Tanintharyi 19,461 44 443 24
Yangon 25,536 57 5 <1
Chin 13,808 3.1 1590 7.8
Kachin 9823 22 384 19
Kayah 16,163 36 120 06
Kayin 16,480 3.7 225 1.1
Mon 11,641 26 94 05
Rakhine 92,403 20.8 11,736 576
ShanE 9941 22 530 26
ShanN 32,656 74 239 12
Shan$ 82,632 186 1020 50

“We meet the supervisors once a year as they are busy
in their own work and do not have time to supervise
us” (FGD: 36 years, M, VHV).

Challenges in community support

Some of the volunteers faced difficulty in dealing with
the community as they reported poor support from the
village leaders who showed the least interest in health
activities. Few volunteers complained that they were not
given due respect by the community members because
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they belonged to the same village in accordance with the
saying “Familiarity breeds contempt.”

“The community did not show respect if we were
alone. When the BHS would introduce us to the
community, they start giving some respect. They would
not listen to us as we are from the same locality, like
the saying goes The grass on the other side of the river
appears greener” (FGD: 33 years, F, VHV).

Language barrier in some states like Kayin was
highlighted by this midwife:

“In Kayin state, volunteers were scared to go and speak
with people as they don’t understand Burmese
language. Language was the main barrier and they only
trusted the volunteers who could speak Kayin language”
(KII: 31 years, F, midwife).

Challenges in diagnosis and treatment of malaria

Although most of the volunteers were familiar with the
use and interpretation of RDTs, few volunteers were not
confident in using them, especially among young children.

“We face difficulties in testing RDT for young
children” (FGD: 27 years, F, VHV).

A 41-year-old midwife raised the following concern re-
garding the guidelines for primaquine therapy for
non-falciparum infection.

“Our non-pf primaquine therapy guidelines are different
from those meant for the volunteers. We give
primaquine for 14 days daily, but for the volunteers,
they are instructed to give primaquine once per week
for 8 weeks” (KII: 41 years, F, midwife).

Ensuring the completion of an 8-week primaquine ther-
apy was quite challenging, as this volunteer explained:

“We have difficulties in administering primaquine for
8 weeks and ensuring treatment compliance. The
patient might not stay in the same place. They also
tend to forget to take the drugs weekly for 8 weeks”
(FGD: 67 years, M, VHV).

Theme 2: Logistic challenges

Transportation challenges

Because most of the volunteers belong to the hard-to-r-
each areas, they face transportation difficulties especially
during the rainy season. Security is also a major concern
for them especially in these inaccessible areas. The



Linn et al. Tropical Medicine and Health (2018) 46:28

Page 9 of 14

L.

. :
250 0 250 500

Fig. 5 Map of Myanmar showing the distribution of village health volunteers and malaria cases identified by them in different states and regions, 2016

Proportion of Volunteers

Proportion of malaria cases
[Jo0-2

[ 3-10

1160

750 1000 km

supervisors also stated that volunteer drop out was com-
mon in these areas.

“We face difficulty in transportation during the rainy
season as we have to travel for a day and cross the river.
We have to come one or two days prior to the meeting”
(FGD: 46 years, F, VHV).

Financial challenges

The volunteers had to bear the cost of travel for report-
ing, accompanying the patients for referral and reaching
the migrant sites. Few volunteers have also left the job
because of this.

“We have difficulties in transportation. We would like
to request reimbursement of transportation charges
for the volunteers” (KII: 31 years, F, midwife).

“The volunteers are not getting their incentives
monthly, rather quarterly, so they look for other jobs
for their living” (KII: 47 years, M, malaria supervisor).

Challenges of time

Although most of them had no difficulties in contribut-
ing time for their volunteer work, few, who had other
personal/family issues, faced challenges with regard to
managing their time for this job.

“Some volunteers are engaged in another job for
their living and thus, could not give much time
for volunteer work” (KII: 50 years, F, midwife).

Shortage of drugs and RDT test kits

Although most volunteers have reported the adequate avail-
ability of RDTs, few of them have also mentioned stock out
of RDTs and ACT especially in the hard-to-reach areas and
during the rainy season.

“Sometimes we have shortage of ACT and RDT.
Once during the rainy season, there were lots of
fever cases and we could not perform RDT testing
for about 1 or 2 months” (FGD: 36 years, M,
VHV).
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Table 3 Socio-demographic characteristics of the participants of the focus group discussions and key informant interviews
conducted in four selected townships in Myanmar, 2017

Characteristics FGDs with volunteers FGDs with community? Kil participants®
N % N % N %

Total 65 100 66 100 14 100
Gender

Male 25 38 18 27 6 43

Female 40 62 48 73 8 57
Age group

15-24 years 10 15 9 14 0 0

25-44 years 43 66 31 47 8 57

45-64 years " 17 22 33 6 43

65 years and above 1 2 4 6 0 0
Education

Up to primary 5 8 53 80 0 0

Up to high school 52 80 13 20 2 14

Graduate 8 12 0 0 8 57

Missing 0 0 0 0 4 29
Years of service

0-5 years 37 57 3 21

6-10 years 24 37 3 21

More than 10 years 3 5 6 43

Missing 1 2 2 14

Community members were fishermen (n = 3), farmer (n = 32), laborer (n=19), trader (n = 3), and dependent members (n =9)
PKIl participants were midwives (n = 5), malaria inspector (n = 1), health assistant (n = 4), malaria supervisor (n = 2), malaria assistant (n = 1), and assistant director
(n=1); FGD = focus group discussion; KIl = key informant interview

Theme 3: Community perception and acceptance for VHVs get a fever and test for malaria only if the fever does not
Community perception and practice towards malaria subside. Few of them even said that things have changed
treatment now. Some communities approach the VHVs and get
The volunteers and BHS responded that people generally  themselves tested for malaria immediately upon getting
resort to self-medication or approach quacks first if they a fever.

Challenges of time

Difficulties in transportation

) . ogistic challenges
Financial challenges

Provide general medications to VHVs
Community advocacy for volunteer's work

Shortage of test kits/drugs

Challenges faced by village
heaith volunteers and
suggestions to improve

evision of primaquine treatment guidelines

A

Challenges in reporting viore transportation allowance for VHVs

Suggestions to improve\\/ore volunteers in difficult areas

Challenges in referral
VHV performance

Poor supervision

Lack of community support Work related challenges

Challenges in diagnosis
and treatment of malaria

Fig. 6 Thematic diagram showing the themes and sub-themes around challenges faced by village health volunteers, community acceptance for
volunteers and suggestions to improve their performance in Myanmar, 2017
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“Before they seek treatment from us, they take self-
medications or seek treatment from quacks. They
come to us only when they do not get relief” (FGD:
63 years, M, VHV).

“Few communities seek treatment from the
volunteers, some go to a hospital/clinic and some
approach a quack. The number of quacks are
more than the number of volunteers” (KII: 33 years,
M, health assistant).

Community acceptance for the volunteers

Most of the volunteers are accepted by the commu-
nity because they are native people living in the same
village, could communicate with the local language
and they are involved in other health matters, too.
The community accepted the malaria testing, treat-
ment, and health education session done by the vol-
unteers as the diagnosis and treatment of malaria
were free of charge. In Hlaingbwe township, there
were few villages that did not accept the volunteers at
all in their village because the villages are served by
their ethnic organization.

“Most of the villagers go to the volunteer when they
have fever. Service is free of charge so the villagers
have less to spend.”

“He also helps in taking the patient to the hospital.
He is very helpful, supportive and the whole village
likes him. We can discuss him about health matters
(whether good or bad things)” (FGD: 37 years, M, VHV).

Community support to the volunteers

Most of the volunteers get good support from the com-
munity and village leaders. The village leaders would
help them in mobilizing the community for health edu-
cations and immunization and sometimes arrange their
transportation as well. The community also recognizes
their role in improving the health of the villagers. A vol-
unteer in an FGD said:

“The village leaders help us, they recruit villagers, one
from each household for health education sessions
and motivate the community to attend the sessions”
(FGD: 33 years, F, VHV).

Community preference towards volunteer selection

Some communities preferred volunteers who were more ed-
ucated and could allocate time for volunteer work. However,
they had no age and gender preference for the volunteers.
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“There are about 10 youths in the village who are
graduates, but without a job. If they are selected as
volunteers, it would be better for us” (FGD: 63 years,
M, farmer).

Theme 4: Suggestions to improve performance of VHVs
Some health staff suggested supporting the volunteers
with some medicines like paracetamol, oral rehydration
salt, and multivitamins for general ailments to build the
community trust upon them.

“It would be better if we can provide paracetamol,
ORS and multivitamins to the volunteers” (40 years,
M, malaria inspector).

Village leaders and community should be advocated
about the volunteers” work by arranging a village meet-
ing or during the health activities done by the BHS to
ensure community support. More financial allowance
should be given for the volunteers to support their
transportation costs and more volunteers should be
assigned to the hard-to-reach areas.

Discussion

This is the first mixed methods study assessing the per-
formance of VHVs in Myanmar and the challenges they
encounter in delivering malaria care services. There were
some interesting findings.

Firstly, it was encouraging to note that more than 90%
of malaria patients have received treatment similar to
the figures reported in a systematic review [8]. However,
only one out of three patients with malaria is initiated
on treatment within 24 h of diagnosis by the VHVs
which is much less than the WHO target of at least 60%
[19]. This is worrisome as delayed treatment initiation
might lead to complications and death. This could be
due to the user- or provider-related factors. Poor
treatment-seeking behavior on the part of the user has
been reported earlier in similar settings [20, 21]. The
preference for self-medication and informal health care
providers has also been reported previously [21, 22].
This is also substantiated by the qualitative findings in
this study which state that people generally approach
VHVs when they do not get relief from self-medication
and other informal care providers, thereby losing the
crucial initial 24 h in the process.

On the provider side (i.e., VHVs), backed by the quali-
tative findings, we speculate that the logistics challenges
like shortage of test kits, challenges of transportation,
and time are some of the reasons for delayed treatment
initiation. Due to financial constraints, some of the vol-
unteers also do other jobs outside their village which
might explain this delay. There was no information on
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the timing of treatment initiation in one fifth of the
cases. This could be due to the challenges in filling the
carbonless registers (malaria case register) and poor
supervision as reported by the VHVs. This can be cor-
rected by checking during routine supervision and pro-
viding on-site training.

Secondly, the primaquine was used in eight out of ten
patients. However, we should be aiming for 100% radical
cure in order to achieve malaria elimination. Adherence
to this drug has commonly been poor as reported in previ-
ous studies [23, 24]. This is probably because the pro-
gram’s focus has generally been on acute anti-malarial
treatment to eliminate the initial threat to the patient (i.e.,
from blood stage parasites) rather than preventing future
recurrences [23]. Another probable reason for this finding
came out of the qualitative interviews with health care
providers. The BHS said that the guidelines for prima-
quine therapy in case of non-falciparum malaria are differ-
ent for VHVs and BHS which adds to the complexity of
the management. VHVs have to give primaquine weekly
for 8 weeks, whereas for other health staff, it is once daily
for 14 days due to the concerns around G-6PD deficiency
and associated complications. They have also felt that it is
difficult to ensure the completion of an 8-week prima-
quine therapy. Future trainings and supervisory visits
should focus more on radical cure management and its
importance in achieving malaria elimination.

Thirdly, complicated cases of malaria are at high risk
of dying which requires referral to a higher facility. How-
ever, the referral of complicated cases by VHVs has been
poor which has also been documented in previous studies
from the African region [25]. This is an important aspect
of CCM of malaria in order to achieve and sustain zero
malaria deaths which needs to be re-emphasized during
program meetings and trainings at various levels. The vol-
unteers have identified two reasons for this during the
in-depth exploration: (i) patients after referral do not go
to the referred health center due to their beliefs, poor
transportation, and financial constraints and (i) accom-
panying them to the health center would entail substantial
transportation costs to the VHVs.

Fourthly, the study found that the performance of
VHVs was similar to other health care provider which is
an encouraging sign for the program because they are
the key grassroot-level players in CCM of malaria. This
is also very important in view of the fact that they work
in the hard-to-reach areas despite several challenges as
outlined in this paper. A recent external evaluation of
NMCP by WHO Myanmar has also appreciated the
role of VHVs in providing access to malaria diagnosis
and treatment in the far-flung areas [16]. Another
countrywide analysis of the performance of VHVs
showed that malaria care provided by VHV was as good
as BHS [26].
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The study had the following strengths. Firstly, this was
a national-level assessment of VHV performance using
routine program data which makes it generalizable, rep-
licable to other settings, and reflective of the true situ-
ation. Secondly, a mixed methods approach not only
brings out the gaps in the performance of VHVs but also
enables us to understand the challenges faced by the vol-
unteers and solutions to mitigate them. Thirdly, the
study also adhered to “STrengthening the Reporting of
OBservational Studies in Epidemiology” and COREQ
guidelines to report the study findings [27, 28].

There were a few limitations as well. Firstly, the study
did not assess the role of VHVs under other implement-
ing partners (i.e., those not under the NMCP). The
qualitative study did not cover the large ethnic and lin-
guistic variations in the communities raising issues of
generalizability, thus warranting future qualitative stud-
ies. Secondly, completion of treatment and adequate
dosing of anti-malarial drugs was not studied here due
to the lack of reliable data. Thirdly, health care workers
may have been reluctant to critically comment on the
shortcomings of the program as it might have an impact
on their jobs. Fourthly, secondary data from routine pro-
gram records was used in this study, and there was no
means of validating the data.

Several work-related and logistic challenges have been
listed in this paper. In view of these, specific recommen-
dations have been proposed for the program. Firstly, al-
though there was a good community acceptance for the
VHVs, poor community support was recognized as a key
barrier in some communities due to the contextual fac-
tors such as language, religion, and lack of interest of
the village leader in health-related activities which could
be tackled locally by context-specific recommendations.
Some health staff has recommended that VHVs should
be given some general medicines like paracetamol, oral
rehydration salt, and multivitamins to build trust
through the provision of basic clinical services in the
community. A welcome step has been made in this re-
gard recently where the volunteers are now been given
more roles in other diseases such as tuberculosis, HIV,
leprosy, dengue, and lymphatic filariasis as an integrated
community malaria volunteer. Village leaders and com-
munity should be advocated about the volunteers’ work
by arranging a village meeting or during the health activ-
ities done by the BHS to ensure community support as
said by few health care providers.

Secondly, transportation difficulties and the costs asso-
ciated with it have been cited as a key challenge to timely
reporting, referral, and case management of malaria by
the VHVs working in difficult terrains as reported by an-
other study in Myanmar [29]. Thus, it was also suggested
by the VBDC staff to give more transportation allowance
to the VHVs and also recruit more VHVs in such areas.
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Finally, the distribution of VHVs could be reconsidered
taking into account the burden of malaria, geographical
reach, and other local aspects in different states/regions.

Conclusion

VHVs play an important role in malaria diagnosis and
management in Myanmar, especially in the hard-to-reach
areas, with their performance comparable to other health
care providers. More programmatic support to VHVs is
needed in terms of logistics, transportation allowance, and
supervision to improve CCM of malaria in remote areas.

Abbreviations

ACT: Artemisinin combination therapy; BHS: Basic health staff;

CCM: Community case management; FGD: Focus group discussion;
GMS: Greater Mekong Subregion; KlI: Key informant interview;

NMCP: National Malaria Control Programme; RDT: Rapid diagnostic test;
VBDC: Vector-borne disease control; VHV: Village health volunteer

Acknowledgements

This research was conducted through the Structured Operational Research
and Training Initiative (SORT IT), a global partnership led by the Special
Programme for Research and Training in Tropical Diseases at the World
Health Organization (WHO/TDR). The model is based on a course developed
jointly by the International Union Against Tuberculosis and Lung Disease
(The Union) and Medécins sans Frontieres (MSF/Doctors Without Borders).
The specific SORT IT program which resulted in this publication was jointly
organized and implemented by the Centre for Operational Research, The
Union, Paris, France; the Department of Medical Research, Ministry of Health
and Sports, Myanmar; the Department of Public Health, Ministry of Health
and Sports, Myanmar; The Union Country Office, Mandalay, Myanmar; The
Union South-East Asia Office, New Delhi, India; and Burnet Institute, Australia.

Funding

The qualitative data collection was funded by the Implementation Research
Grant, Ministry of Health and Sports, Myanmar. The training program, within
which this paper was developed, was funded by the Department for
International Development (DFID), UK. The funders had no role in the
study design, data collection and analysis, decision to publish, or preparation of
the manuscript. The open access fees was also supported by DFID, UK

Availability of data and materials

Data are not available in the public domain because they are currently being
analyzed in related papers. However, data are available with the corresponding
author (NYYL) and will be made accessible on request at the following e-mail:
nayyiyilinn@gmail.com.

Authors’ contributions

This work was conceived and designed by KKS, TMM, JPT, ZL, and AT. The

field study, data collection, and data entry were performed by NYYL, TMM,
LYWM, and BT, and the data analysis was done by NYYL, TMM, LYWM, and
JPT. NYYL, TMM, and JPT contributed to the writing of the first draft of the
paper. All authors contributed to the data interpretation and presentation

and critically reviewed the manuscript. All authors have read and approved
the final manuscript.

Ethics approval and consent to participate

Ethical approval for the study was obtained from the Ethical Review Committee
(ERC) of the Department of Medical Research, Myanmar (Ethics/DMR/2018/030)
and from the Union Ethics Advisory Group of the International Union of
Tuberculosis and Lung Disease (The Union), Paris, France (75/17). Administrative
permission for the study was sought from the National Malaria Control
Programme (NMCP), Myanmar. Written informed consent was obtained
from the participants for participation in interviews and focus group
discussions, and a separate written consent was also obtained for
audio-recording the proceedings.

Page 13 of 14

Consent for publication
Not applicable.

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

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

Author details

Wector Borne Disease Control Program, Ministry of Health and Sports, Nay
Pyi Taw, Myanmar. “International Union Against Tuberculosis and Lung
Disease, The Union South East Asia Office, New Delhi, India. >International
Union Against Tuberculosis and Lung Disease, Paris, France. “Department of
Medical Research, Ministry of Health and Sports, Yangon, Myanmar.
*Independent Public Health Consultant, Yangon, Myanmar. ®Malaria Unit,
World Health Organization Country Office, Yangon, Myanmar.

Received: 14 June 2018 Accepted: 13 July 2018
Published online: 02 August 2018

References

1. World Health Organization. World malaria report. 2017.

2. World Health Organization. Global technical strategy for malaria

2016-30. 2015.

United Nations. Sustainable development goals. 2015.

4. Department of Public Health & Ministry of Health and Sports Myanmar.
National strategic plan for intensifying malaria control and accelerating
progress towards malaria elimination 2016-2020. 2016.

5. World Health Organization. A framework for malaria elimination. 2017.

6. Ministry of Health and Sports, Myanmar. Vector borne disease control
annual report 2016.

7. World Health Organization. Strategy for malaria elimination in the Greater
Mekong Subregion 2015-2030. Geneva: World Health Organization; 2015.

8. Paintain LS, Willey B, Kedenge S, Sharkey A, Kim J, Buj V, Webster J,
Schellenberg D, Ngongo N. Community health workers and stand-alone or
integrated case management of malaria: a systematic literature review. Am
J Trop Med Hyg. 2014,91:461-70.

9. Ohnmar T-M, San-Shwe T-W, Chongsuvivatwong V. Effects of malaria volunteer
training on coverage and timeliness of diagnosis: a cluster randomized
controlled trial in Myanmar. Malar J Malaria Journal. 2012;11:309.

10. Ministry of Health. National strategic plan malaria prevention and control
2010-2016. Nay Pyi Taw: Ministry of Health; 2014.

11. National Malaria Control Programme, Department of Public Health &
Ministry of Health and Sports Myanmar. National plan for malaria
elimination in Myanmar. Myanmar: National Malaria Control Programme;
2016-2030.

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

13. Sudhinaraset M, Briegleb C, Aung M, Khin HSS, Aung T. Motivation and
challenges for use of malaria rapid diagnostic tests among informal
providers in Myanmar: a qualitative study. Malar J. 2015;14:61.

14.  Latt NN, Cho SM, Mie N, Htun M, Saw YM, Yoshida Y, Hamajima N.
Healthcare in Myanmar. J Med Sci. 2016;78:123-34.

15. National Malaria Control Programme Department of Public Health and
Ministry of Health and Sports. Guidelines for malaria diagnosis and
treatment in Myanmar. 2015.

16. World Health Organization Myanmar. External evaluation of the National
Malaria Control Programme Myanmar 2017.

17. Creswell J, Plano Clark V. Designing and conducting mixed methods
research. London: Sage Publications Ltd; 2007.

18. Kvale S. Doing interviews. London: SAGE Publications; 2007.

19.  World Health Organization and Roll Back Malaria. Strategic plan for WHO's
work in Roll Back Malaria partnership. Geneva: World Health Organization;
2004-2009.

20. Xu J-W, Xu Q-Z, Liu H, Zeng Y-R. Malaria treatment-seeking behaviour and
related factors of Wa ethnic minority in Myanmar: a cross-sectional study.
Malar J. 2012,11:417.

w



Linn et al. Tropical Medicine and Health (2018) 46:28

21.

22.

23.

24,

25.

26.

27.

28.

29.

Naing PA, Maung TM, Tripathy JP, Oo T, Wai KT, Thi A. Awareness of malaria
and treatment-seeking behaviour among persons with acute
undifferentiated fever in the endemic regions of Myanmar. Trop Med
Health. 2017;45:31.

Aung T, Lwin MM, Sudhinaraset M, Wei C. Rural and urban disparities in
health-seeking for fever in Myanmar: findings from a probability-based
household survey. Malar J. 2016;15:386.

John GK, Douglas NM, von Seidlein L, Nosten F, Baird JK, White NJ, Price RN.
Primaquine radical cure of Plasmodium vivax: a critical review of the
literature. Malar J. 2012;11:280.

Kathirvel S, Tripathy JP, Tun ZM, Patro BK, Singh T, Bhalla A, Devnani M,
Wilkinson E. Physicians’ compliance with the National Drug Policy on
Malaria in a tertiary teaching hospital, India, from 2010 to 2015: a mixed
method study. Trans R Soc Trop Med Hyg. 2017;111:62-70.

Achan J, Tibenderana J, Kyabayinze D, Mawejje H, Mugizi R, Mpeka B,
Talisuna A, D'Alessandro U. Case management of severe malaria--a
forgotten practice: experiences from health facilities in Uganda. PLoS One
Public Library of Science. 2011;6:217053.

Linn NYY, Kathirvel S, Das M, Thapa B, Rahman MM, Maung TM, Kyaw AMM,
Thi A, Lin Z. Are village health volunteers as good as basic health staffs in
providing malaria care? A country wide analysis from Myanmar, 2015. Malar
J.2018;17:242.

von Elm E, Altman DG, Egger MSJP, Getzsche PC, Vandenbroucke JP,
Initiative S. The Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) statement: guidelines for reporting observational
studies. J Clin Epidemiol. 2008,61:344-9.

Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative
research (COREQ): a 32-item checklist for interviews and focus groups. Int J
Qual Health Care. 2007;19:349-57.

Nyunt MH, Aye KM, Kyaw MP, Wai KT, Oo T, Than A, Oo HW, Phway HP, Han
SS, Htun T, San KK. Evaluation of the behaviour change communication and
community mobilization activities in Myanmar artemisinin resistance
containment zones. Malar J. 2015;14:522.

Page 14 of 14

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Study design
	Study setting
	General setting
	Specific setting

	Study population
	Data variables, sources of data, and data collection
	Quantitative component
	Qualitative component

	Data analysis and statistics
	Quantitative
	Qualitative

	Ethical considerations

	Results
	Qualitative results
	Theme 1: Work-related challenges
	Challenges in reporting
	Challenges in referral
	Challenges in supervision
	Challenges in community support
	Challenges in diagnosis and treatment of malaria

	Theme 2: Logistic challenges
	Transportation challenges
	Financial challenges
	Challenges of time
	Shortage of drugs and RDT test kits

	Theme 3: Community perception and acceptance for VHVs
	Community perception and practice towards malaria treatment
	Community acceptance for the volunteers
	Community support to the volunteers
	Community preference towards volunteer selection

	Theme 4: Suggestions to improve performance of VHVs

	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

