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ABSTRACT

In the Greater Mekong Sub-region (GMS) countries, community-delivered malaria volunteers (CDMVs) have been
serving a vital role in providing primary preventive and curative services of malaria in the uncovered areas, but they
have encountered different challenges. The main purpose of this systematic review was to determine the CDMVs’
challenges in malaria elimination settings of the GMS. A review team applied MEDLINE and PubMed, Google Scholar,
and Myanmar Health Sciences Research Journal as major databases and Boolean operators as the focus search for
selecting a final set of 46 English studies designed with qualitative and quantitative, and published in 2010 and after.
The service qualities of CDMVs were affected by different challenges: motivational challenges (lack of incentive pay,
supervision, shortage of malaria supply and inadequate training), community acceptance challenges (negative
comments and less preference of community, unawareness of the CDMVs' roles, and inappropriate care of traditional
healers), technical challenges (unsatisfactory knowledge and practices, complexities of reporting formats and
applications), communication and transportation challenges (lack of electricity and Internet, inapplicability of
transportation aids and poor road infrastructure), safety challenges (testing blood with unsafe technique), financial and
logistic supply challenges (lack of supply for additional costs, and interruption of malaria ‘supply’) challenges in
malaria management (difficulties in managing the patients with mixed malaria, invalid RDT results and severe patients).
This review recommends that more research on the community malaria services should be invited and the malaria
programmers from each GMS country should establish more perfect volunteer policies for eliminating the CDMVs’
challenges.

Keywords: Challenges, Community-delivered malaria volunteers, Malaria elimination and GMS

INTRODUCTION

Malaria is a serious vector-borne disease caused by a
digenetic parasite, Plasmodium. The invertebrate female
Anopheles mosquitoes are the sole transmitting vectors
and they can transmit the Plasmodium parasites to the
human for being malaria through their blood meals. Until
2019, malaria has been causing 86 countries to endemic

and is risky for 50% of the worldwide population and
therefore it still creates a global public health problem.
Malaria is the most threatening public health concern and
a great challenge to Myanmar, Cambodia, Vietnam,
China’s Yunnan Province, Thailand, and Lao PDR of the
Greater Mekong Sub-region (GMS). The GMS has bagged
the first spot among countries of South-East Asia region in
the number of malaria patients and deaths in 2020.% In this
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sub-region, about 50,000 malaria cases and 10 malaria
deaths were found on 31 October 2020.2 The malaria cases
and deaths have still been accounted for and reported for
the vast majority in border areas especially hard-to-reach
areas where have a limited health workforce for quality
primary care for malaria. Besides, almost all of the border
areas, forest areas, forest fringes, and the areas where most
of the migrant people are residing are malaria-endemic
areas. Importantly, the people residing in some areas of the
GMS are difficult to seek early medical advice relating to
early diagnosis and prompt adequate treatment for malaria
because of the shortage of trained healthcare providers;
consequently, they are more likely to be at risk of getting
malaria and its complications. Further, they have several
challenges such as communication and transportation
difficulties, limited access to healthcare workforce and
infrastructure, over migrations, internal armed conflicts,
and low income.®

As the statement of World Health Organization (WHO),
the GMS importantly needs to interrupt the local
transmission of malaria and continuously afford to prevent
the re-establishment of malaria transmission. In this
statement, the malaria elimination goals within GMS are
targeted for China, Thailand, Cambodia, Lao PDR,
Myanmar, and Viet Nam at the end of 2020, 2024, 2025,
and 2030 respectively.? To achieve the WHO’s malaria
elimination plan within the GMS, improving access to
quality primary care for malaria is an essential issue. For
this to happen, training and equipping the CDMVs and
providing them with technical support is an important and
valuable strategy for early testing and diagnosing malaria
suspected patients, for promptly treating the minor malaria
cases, and for timely referring the danger malaria patients.
Besides, the CDMVs are particularly essential because
they are the key supporters to the malaria programmes in
organizing the health literacy promotion activities, leading
care group households, surveying the community-based
activities, assessing the risk groups (pregnant women and
children), managing the malaria patients, counselling
about the malaria treatment, promoting the behaviour of
using insecticide-treated nets, encouraging care-seeking
behaviour, informing the outcome of the early referral, and
so on.*

Since the CDMVs are the focal points of successful
malaria elimination at the grassroots level, only training
and equipping them could not be complete.® Better
understanding the challenges encountered among them

while implementing the malaria preventive and control
activities and developing supportive planning for how to
help to overcome their challenges will be more likely to get
their full participation and quickly meet the successful
malaria elimination.®” This review was capable of
assessing the challenges relating to motivation, community
acceptance, techniques, communication and
transportation, safety, financial and logistic supply and
malaria management and might offer a collective and
comprehensive overview of the challenges encountered
among CDMVs. Additionally, in searching the related
topics in many databases including Cochrane Library,
PubMed clinical queries, and PROSPERO, the researchers
have not found a similar review yet.

METHODS

A systematic review was planned for providing robust
answers to the predefined research question: “what will be
challenging to CDMVs in their malaria elimination
activities in GMS?” formulated with the criteria of FINER
and PICOT.

Inclusion and exclusion criteria and rationale

Table 1 explains the inclusion criteria of the studies for this
review and reasons why the studies were includable. This
review excluded secondary efforts (review articles and
meta-analyses) and evidence resulting from the data that
has already been presented in the historical records,
published academic papers, statistical databases, and
government reports.

Searching strategy

The study used three online search engines namely
MEDLINE and PubMed, Google and Google Scholar, and
Myanmar Health Sciences Research Journal (MHSRJ),
and also applied Boolean operators (or, and), double
quotation marks, and parentheses for different search
terms.

Key words for search

There were four keywords for searching such as:
challenges, CDMVs, malaria elimination activities, and
GMS. Moreover, the researchers ensured a search in the
forms of the extensions of each keyword for complete
research work (Table 2).

Table 1: Inclusion criteria and their rationales.

Identification Inclusion criteria

Types of study and mixed methods
:Dublication English only
anguage

Primary studies with qualitative, quantitative,

Main rationale

To assemble the different specific information
from the different types of studies in a
synergistic way

To overcome interpretation error

Continued.
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Main rationale

To appraise the detailed description of the
methodological domains and to pool the
completed study results

To count the challenges experienced after the
recruitment of CDMVs in the malaria
programme

To support robust evidence for GMS's
volunteer supports in their malaria
elimination setting

Identification Inclusion criteria

Publication status Full-text papers

Date of publication ~ Between 2010 and 2021

Geographical

location of study Countries in Greater Mekong Sub-region

CDMVs and ICMV who are responsible for
not only communicable diseases including
malaria, HIV, and TB but also non-
communicable diseases

: To develop more effective strategies on the
Study population CDMVs in the GMS' countries
To provide a similar experience of the

All malaria elimination activities L A oL
CDMVs on malaria elimination activities

Exposure

Challenges on: motivation, community
acceptance, technology, communication and
transportation, aspects of safety, financial and
logistics supply, and management of malaria
patients

To support the malaria programmers more
visible challenges of the CDMVs in the
malaria elimination setting

Reported outcomes

Table 2: Key search terms and their explanations.

Key search terms Explanations

The researchers identified further significant words or characteristics of challenges relating to

motivation, community acceptance, technology, communication and transportation, safety,

Similar keywords were village health volunteers, integrated community-malaria volunteers,
community health workers, malaria volunteers, village health workers, local health volunteers,

Challenges
financial and logistics supply, and malaria case management
Community-
delivered malaria
volunteers village malaria volunteers, and community-based health workers

Examples of activities were case detection, active case detection, reactive case detection,

Malaria elimination
activities

testing, diagnosis, rapid diagnosis tests, treatment, Artemisinin-based combination therapy,
directly observed treatment, case reporting, notification of case, surveillance, field data
collection, a compilation of data, referral of complicated cases, pre-referral treatment, long-

lasting insecticide nets distribution, health education, health promotion, monitoring of patients

Greater Mekong
Sub-region, its
countries and other
defined areas

Details of selection process

The systematic literature search was dependent on the
three databases mentioned above and the initial step of
identifying the running titles, abstracts, and reference lists
provided 1899 citations. Of these, the 229 full-text papers
relevant to the review were downloaded (128 full papers
by the principal reviewer and 101 full papers by co-
reviewer). The second step compared all papers
downloaded by the principal reviewer with the papers
selected by the co-reviewer and could count the 88
duplicated papers. After that, 141 were available in total
for full-text analysis. In the third step, two reviewers
minutely read and examined these 141 papers with the
review's inclusion and exclusion criteria and identified
them by three categories (includable, not includable, and
maybe includable) in an excel sheet. If not or maybe
includable, note the reasons. Ninety-five papers were

Further key words were Greater Mekong Subregion, GMS, Cambodia, the People’s Republic of
China (Yunnan Province), Laos People’s Democratic Republic, Myanmar, Thailand, Viet Nam
and their malaria-endemic areas, remote areas, hard to reach areas, rural or village areas,
worksites, rubber plantation sites, corn plantation sites, and forest areas

excluded because four papers were systematic reviews that
analyzed the difficulties in researching malaria-endemic
areas, thirty-four papers studied on the villagers and their
health-seeking behaviours for malaria treatment, twenty-
eight papers studied on the villagers and identified their
participation statuses in malaria control, twenty-two papers
studied associated factors of finding malaria treatment
among migrant workers and seven papers studied on health
workers and out of GMS. Finally, forty-six papers were
consistent with the review's inclusion criteria and included
in the review's analysis (Figure 1).

Assessment of the quality of the study

The researchers applied the critical appraisal skills
program (CASP) tool for appraising both qualitative and
guantitative types of research. The researchers decided to
establish the quality scores such as 1 point completed for 1
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mark, 2 points completed for 2 marks, and finally, 10
points completed for 10 marks of both qualitative and
quantitative studies because the CASP checklist describes

| Citations identified by Reviewer-1 |

h 4

10 major lists. The grading of quality scores was executed
as between 1-4_ poor score, 5-7_ moderate score, and 8-
10_ great score.

| citations identified by Reviewer-2 |

L J

PubMed | Google - MHSRJ PubMed |H Google | MHSRJ
(324) Scholar (n=56) (n=263) Scholar (43)
(N=631) (Nn=582)
- I —
N=1011 | { N = 888
w
Total citations identified ») Total citations excluded
(n=1899) (n=1670)
»
Full-text papers downloaded N Removed duplicated papers
(n=229) (n=88)
h 4
Eligible Full-text papers Papers excluded due to
(n=141) > reasons
(n=95)

k4

Final set of papers included
(n=486)

Figure 1: Flow chart of selection process.

Moreover, the researchers appraised the qualities of
mixed-method research by using MMAT appraisal tool.
MMAT tool generally includes five questions for the rating
system, therefore the researchers assigned one point for 2
marks, two points for 4 marks, and five points for 10
marks. Regarding the scoring system, the research
determined 4 marks and below as poor score, 6 marks as
moderate score, and 8 marks and above as a great score.

Choice of synthesis methods

This systemic review applied narrative synthesis as a
synthesis method and used a qualitative or descriptive
approach. The first stage of the synthesis was a thematic
analysis that the researchers searched the eligible papers,

counted and listed them with serial numbers, and organized
outcomes as well as presented these outcomes in a tabular
form. Then in the second stage, the researchers structured
and presented the outcomes as the detailed review finding
according to seven themes predefined.

RESULTS
Details of the included studies

Table 3 demonstrates the descriptive analysis of the
included studies in terms of country of origin, focus fields,
study designs, data collection methods and tools, data
analysis tools, the status of quality appraisal, publication
years, and sample size.

Table 3: Characteristics of the included studies.

Country of origin

Cambodia 12 26
The People's Republic of China 0 0
Laos 6 13
Myanmar 23 50
Thailand 3 6.5
Vietnam 2 4.5
Focus Fields

Examining knowledge, skill, attitude, and determinants of service quality of CDMVs 19 41.3
Examining the community participation and engagements in malaria services 5 10.9
Evalugting the feasibility and viability of community surveillance system and 7 15.2
reporting system '
Determining associated factors of a mobile phone-based communication system 4 8.7

Continued.
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Specifications Frequency Percentage
Determining motivation and challenges in using RDT test Kits 3 6.5
Evaluating the monitoring system of volunteer services for malaria 2 4.3
Assessing the effectiveness of the malaria volunteer training 2 4.3
Determining the community acceptance to the CDMVs' services 2 4.3
Evaluating financial issues of the malaria volunteer programme 1 2.2
Determining the consequences of COVID-19 on malaria 1 2.2

Study designs

Cross-sectional (quantitative) 16 34.7
Cross-sectional (mixed method) 12 26.1

Cross-sectional (qualitative) 174
Analytical cross-sectional (retrospective) 4.4
Before and after study (quantitative) 4.4

8
2
2
Cross-sectional (descriptive) 2 4.4
2
1
1

Retrospective cohort study (quantitative) 4.4
Cluster randomized controlled trial (quantitative) 2.1
Micro-costing approach, ecological study (quantitative) 2.1
Data collection methods and tools

In-depth interview questionnaire 15 24.2
Structured questionnaire 13 20.9
Reviewing monthly reports and phone records 13 20.9

Focus group discussion 8 13.0
Semi-structured questionnaire 5 8.1
Observations 5 8.1
2
1

Survey questionnaire 3.2
Open-response interviews 1.6
Data analysis tools
Descriptive analysis 20 31.7
Thematic analysis 20 31.7
Student's t-test (Stata, version 8) 7 11.0
Multiple linear regression 4 6.4
McNemar’s test 4 6.4
Fisher's exact test (Stata, version 8) 3 4.8

3

1

1

Chi-square test for bivariate analysis 4.8
Multivariate analysis 1.6
Mantel-Haenszel Chi square test 1.6
Quality status

Great score 25 54.3
Moderate score 21 457
Poor score 0 0
Publication year

2010 3 6.5
2011 1 2.2
2012 3 6.5
2013 2 4.4
2014 4 8.7
2015 3 6.5
2016 7 15.2
2017 3 6.5
2018 7 15.2
2019 2 4.4
2020 1 2.2
2021 10 21.7
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Challenges encountered by CDMVs
Motivational challenges

Regarding motivational challenges, less or insufficient
incentive pay was a key challenge. The performance of the
CDMVs' malaria services and willingness to volunteer
work was often reduced due to lack of or insufficient
incentive pay, less trust of the community in their testing,
examination, and management services, and delay in
supplying malaria commodities.® Despite submitting the
monthly reports via mobile-phone application, the lack of
supplying pre-paid cards caused CDMVs demotivation.®*!
A study by Sato et al pinpointed that there was a significant
association between financial incentives and the
performance of volunteers (AOR- 2.10, 95% CI- 1.19-
3.71).%2

Another important motivational challenge was lack of or
irregular supportive supervision. The frequency of the
supervisors' visits to CDMVs was very low, and the
tracking systems about the situations of CDMVs were
weak.’* The CDMVs have never been received any
effective feedback on the reporting and malaria slides
reported.®'® Bad communication of health staff at upper
levels on late referred patients affected the community
trust upon the CDMVs.® Many CDMVs experienced less
recognition of MOHS, NGOs, and INGOs.** A study by
Sato et al also stated that a significant association was
noted between regular supervision, recognition, and high
motivation (95% CI-1.08-1.73, OR 1.37) and good
performance of CDMVs (95% Cl- 1.51-3.80, OR- 2.40).%

Another cause of demotivation was a shortage of malaria
drugs, RDTs, insecticide-treated nets, and basic
requirements such as fuels, transportation facilities, and
bags. These supplies were frequently out of stock, which
in turn led to delays in malaria treatment and negative
feedback from the community®%° Less trustworthiness of
the community influenced the CDMVs' ability to organize
the community in mass group education and take the help
of the community members.*> Further challenges
encountered by the CDMVs was inadequate training,
insufficient modules, lack of certificate for malaria
management, and inability to carry out extra health
promotion activities apart from malaria when the
community demands them as well as lack of career
opportunity.>

Community acceptance challenges

Among some communities, frequent travelling,
participation in festivals for long holidays, cultural beliefs,
job reasons such as fishing, vegetable gardens, social
activities cause CDMVs difficulties in their service
provisions and ineffectiveness in the use of insecticide-
treated nets. No agreement for counselling about malaria
with women who were in menstrual periods and stayed in
huts also challenged them.® The forest goers and migrants
took the malaria treatments from the CDMVs with less

respect, for which the CDMVs were difficult to practice
directly observed treatment.’® In some areas, the migrants
and new seasonal workers were unaware of the CDMVs'
activities.’>?° Many villagers often missed the follow-up
care of the CDMVs because of their seasonality tasks.?*
Some villagers tried to consult the traditional healers than
the CDMVs when they demanded other illnesses rather
than malaria.??> Some locals believed that private clinics
provided superior malaria medications than CDMVs.
Caregivers and forest goers were hesitant to consult
with CDMVs because they believed CDMVs lacked
professional abilities and formal medical training, as well
as concerns about the quality of drugs and equipment.t”2
The critical challenges encountered by the CDMVs were
the difficulty to overcome community self-medication for
malaria, lack of respect and support from the community
and unawareness of the community about their services.?
Some communities were more familiar with untrained
healthcare providers near them and they frequently self-
diagnosed and self-prescribed on malaria.?** Some
communities were more likely to use traditional or
hammock nets instead of using insecticide nets.?

Technical challenges

Importantly, unsatisfactory skills and knowledge on
diagnosis with RDT and malaria drug prescription and
requirement of promoting basic knowledge on malaria case
management were challenging to the quality services of the
CDMVs.% As CDMVs have limited knowledge of malaria
and vector ecology characteristics of breeding sites, they
often provide misinformation about malaria transmission,
epidemiology, and vector ecology. Some CDMVs could be
able to distribute insecticide nets only, and they could not
share knowledge about how to protect malaria and reduce
vector burden. Further, they were less competent in the
active case identification, and unfamiliar with the
application of malaria educational (information, education,
and communication) materials.®

Completing various reporting forms caused the CDMVs to
be challenged and poor literacy was one important barrier
to completing reporting documents. The CDMVs were less
understanding the contents of malaria records and reports,
for which more time in completing the patient records and
logbooks.?3% Very young CDMVs have less ability to
counsel the community to receive RDT testing, less ability
to overcome the patients' fear of getting RDT test and low
ability to initiate active community participation in the
malaria prevention activities.'®?” Studies by Nyunt et al
and Aung et al demonstrated that the low technical skills
of CDMVs were due to insufficient training for the works
of CDMVs.262  Another study reported that 80% of
CDMVs from cross-border areas were lack of information
from health supervisors and other media for their technical
development.'®* Some CDMVs have very low ability to use
smartphones for their malaria services.?® Some could not
manage the in-stock of RDT and malaria drugs and
therefore they experienced stock out and expired malaria
drugs.*
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Communication and transportation challenges

Many areas where the CDMVs stayed and were assigned
were a very long distance from health facilities and other
developed areas. Frequently, much of their time was eaten
up due to difficulties in road conditions and most of the
CDMVs were unaffordable to transportation costs.?® The
residential areas of 80% of the CDMVs lost the connection
services of radio, phones, and Internet and lacked
electricity.’® Mobile phone network-based approaches
were failed and many activities were delayed. Due to loss
of communication, the CDMVS have difficulties
informing the stock situations of RDT and malaria drugs
and they frequently missed timely malaria treatment due to
stock out of malaria-related medicines and medicinal
equipment.’® Further, the CDMVs lost the appointment
day for day-3 slides and the activities of direct observed
treatment due to communication and transportation
barriers: Moreover, more than 80% of the CDMVs who
lived in the difficult-to-communicate and difficult-to-
transport regions faced supply interruption, and more than
50% stocked out of RDTs for more than seven days and
malaria medicines for a longer period.®

A study by Liverani et al described that transportation aids
such as bicycles or motorcycles were not applicable in the
areas where some of CDMVs were assigned.?® The
CDMVs in remote areas were difficult to join the monthly
meeting, refer patients, travel to migrants' sites, and notify
malaria cases within 24 hours.?® Another important
challenge encountered by the CDMVs was the difficulty of
reaching illegal worksites and the difficulty of referring the
malaria patients who lived in illegal areas.?*3

Safety challenges

When working the blood testing for malaria in forests,
huts, and other convenient sites, the CDMVs were weak in
following proper safety procedures. Most of them were
inconsistent with the safety of blood testing techniques and
unskillful for infection control techniques.!® Frequently,
they test the patients for malaria under poor lighting and
do not wash their hands with soap and water. The CDMVs
were very risky for COVID-19 and other serious infectious
diseases because they did not wear masks and gloves when
contacting the patients.3? Most of CDMVs were travelling
and working under harmful and dangerous conditions, and
they were self-responsible for security. Narrow and
difficult roads, poor road infrastructure during the rainy
season and difficult transportation, environmental
problems including weather conditions, and the effects of
armed conflicts were too risky to them.3!

Financial and logistics supply challenges

Many studies mainly reported that lack of supply for phone
bills, transportation costs, warrants, referral fees,
additional special bonuses, and interruptive supply of
malaria medicines and medicinal equipment were
experienced.2181826  Despite the provision of some

financial incentives, the payments were insufficient.?
Despite providing mobile phones for mobile-based
application approaches, payment cards were not supplied.
The transportation costs supplied by the programme did
not cover all the actual expenses and the budgets allocated
for training development, refreshments, training aids, and
daily allowance were not enough, therefore the CDMVs
frequently use their pocket money in delivering advocacy
meetings, social mobilization, and mass group health
education activities.#? The CDMVs experienced a delay
in malaria management, shared use of a course between
two patients, insufficient treatment, dose and course
reduction, use of expired RDT and malaria drugs?® due to
unresponsiveness of malaria supply chain
system.1°’18’19’26’3°

Challenges in managing malaria patients

The main challenge in managing malaria patients was
unsatisfactory skills and knowledge on diagnosis with
RDT and malaria drug prescription.?® Due to insufficient
knowledge and skill on malaria treatment, errors and
inaccuracies of drug prescription for severe malaria cases
were noted.3* A study reported that more than 2% of
malaria patients were treated with the incorrect
chloroquine treatment regimen. Besides, over 80% of
CDMVs participated were unable to provide reliable
management on patients' complaints, less competent in
deciding the time for the referral and had very low capacity
to operate emergency and critical malaria cases.'® Further,
the CDMVs were less comprehensive on how to manage
the malaria of pregnancies and children.®® Moreover, some
CDMVs were less able to distinguish Plasmodium
falciparum and vivax on RDT results and weak in
prescribing for Plasmodium vivax than Plasmodium
falciparum malaria cases.® Additionally, the CDMVs
were unable to screen and diagnose glucose-6 phosphate
deficiency (G6PD) and to provide symptomatic
treatment.? Another challenge was poor RDT sensitivity
and their invalid results.?* Accordingly, the CDMVs faced
less ability to manage invalid RDT results (19%), faint
RDT brands (23%), misinterpretation of RDT results
(30%), and difficulties in using RDT (20%).%

DISCUSSION

The CDMVs are the volunteers who are trained to deal
with malaria problems encountered by the rural
community especially in the remote and malaria-endemic
areas, to provide basic services of malaria case
management, and to implement in close relationship with
the malaria prevention and control services.* Engaging
primary care practices for malaria in the areas with the
limited health workforce in GMS is an important barrier to
timely eliminating malaria. The national healthcare
systems in GMS could not create significant change for
improved access to quality healthcare for malaria through
the workforces of the healthcare professionals. Only
recruitment of the CDMVs is the best systematic approach
that enables to meet the malaria elimination goals set.
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This review found the findings of lack of incentives
payment such as transportation costs, mobile credits, and
adequate honourable fees are the motivational challenges
of CDMVs in GMS. A study conducted outside of GMS
also found that insufficient transportation costs and
payment to phone use were considered as demotivational
factors and significantly impacted the CDMVS'
performance.® This review found that the procedures of
helping the CDMVs to progress their service quality and
quantity were not found. This challenge is reliable with the
revelation of a study conducted in Western Kenya. The
Kenya study pinpointed that lack of recommendations and
supportive feedback was one of the key challenges for the
motivation of CDMVs.®® This finding concluded that
CDMVs were dissatisfied with the smaller number of
training participation, and modules in training are not
completely effective for their field implementation. The
study conducted in Iran comparably reported that
ineffective training decreased the CDMVs' productivity
and increase performance gaps.®® Importantly, this review
pointed out that community support, trust, and appreciation
were based on skills and knowledge of CDMVs in field
implementation. Also, the revelation of this review could
conclude that if the CDMVs receive effective capacity
building training, regular feedback from supervisors, and
honorarium (both financial and non-financial incentives),
they will surely develop their skills and practice within the
community and get trust and support from community
members as well as consequently result in higher
achievement in the malaria elimination setting.

The review revealed that traditions, cultural practices, and
seasonality tasks of the community were sources of
barriers for achieving CDMVs' malaria services. Some
communities were not acknowledged of their activities and
services. This information was in line with the findings of
Aseyo et al discussed that for attaining the highest
achievement of the malaria control programme, building
community acceptance is at the heart and the power of the
CDMVs influenced the real changes of community
behaviours with strong connection and acceptance.3” This
review reveals that communities with a low level of
malaria knowledge self-medicate themselves for malaria
treatment and some are more likely to consult with private
providers and traditional healers than CDMVs. Similar
practices and challenges were consistently found in the
study conducted in Guyana.®® As CDMVs are frequently
stocked out, community members did not receive prompt
treatment, which in turn led to the untrustworthiness of the
community on their services. These findings are consistent
with results from the study conducted by Das et al.**

In this review, the CDMVs without prior experiences of
health services in community work had limited malaria
knowledge and skills, inability to provide quality services
such as incomplete and non-compliance of treatment,
inability to use the IT-related applications and also even
could not effectively manage stock and commaodities. If
compared with this revelation with another study by
Ochieng et al, the similarity was noted because their study

expressed that CDMVs with a number of service-years in
community service provisions already have adequate
capacity building training and confidence in providing
effective services to the community than unexperienced
CDMVs. %0

Due to poor road infrastructures, transportation and
communication availability in remote areas, CDMVs in the
GMS region were difficult to obtain malaria medicines and
commodities timely, unable to conduct monitoring, follow
up of patients, and referral services, cost for transportation,
late in submission of reports and could not also conduct a
physical meeting with their supervisors. These challenges
are uniformly reported in the study of Blanas et al.*
Another study conducted by Kweku et al also provided
agreeable findings that non-availability of communication
and electricity was one of the major barriers for CDMVs
to report malaria cases timely to their supervisors.*

CDMVs in GMS were stocked out of malaria test kits and
antimalarial drugs for more than a week as findings of this
review. As similarly reported by Sudoi et al, Kangwana et
al, and Marita et al, their findings affirmed shortage of
malaria drugs and RDTs were stocked out due to
procurement failures and delayed process of the logistic
system.**#5 Moreover, the finding of this review and a
study by Banek et al.® consistently disclosed that the
CDMVs was lack of support such as financial incentives
including transportation costs, mobile credits, and referral
fees.

The safety of both CDMVs and patients is critical in
malaria elimination. This review showed that many
CDMVs in GMS did not wear personal protective
equipment in examining the patients and exercising blood
tests for malaria patients. This finding was very similar to
a study by Marita et al stated that the CDMVs did not take
properly universal precautions, but different from other
studies revealed that, after receiving adequate training, the
CDMVs could undertake RDT testing safely, diagnose
malaria accurately and practice the infection control
procedures properly 454748

Moreover, in this review, the CDMVs could not effectively
provide malaria services, especially in conflict-affected
areas and remote settings due to security and safety
reasons. This review recommends that the responsible
programmers of malaria projects should continuously
provide service quality audits, supportive supervision,
personal protective equipment, and training for how to
mitigate insecurity and unsafety issues.

As stated by MacDonald, the natures of tasks undertaken
by the CDMVs for malaria prevention and control are
potential to insecurity to them and therefore it is
recommended that malaria programmers should analyze
the different aspects of unsafe zones, prepare for relative
safety measures and support the most appropriate
technology and necessaries to the CDMVs residing in
unsafe regions.*
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Regarding challenges in malaria case management, many
studies of the included studies consistently found that un-
fulfillment in basic training and knowing little knowledge
about malaria, and practicing inadequate skills on malaria
management were big challenges among CDMVs. This
finding was not only for GMS and very common outside
of GMS.#65° Moreover, this review reported like a study by
Harvey et al that the CDMVs could not address the issues
that resulted from invalid RDT results, difficulties to refer
the complicated and emergency malaria patients, and
requirements for providing urgent management of malaria
patients.*® This review recommends that the malaria
programmers should develop the knowledge management
system of the CDMVs that can increase innovative and
effective malaria prevention and control measures, be
better communication among CDMVs or between the
CDMVs and supervisors, improve all processes of
prevention, control, management, and referral of malaria,
and develop the quality of both CDMVs and malaria
projects.

CONCLUSION

This systematic review provided a range of results on
CDMVs' challenges. Particularly, this review finding may
be important to argue the volunteers' challenges between
theoretical and practical implications. Also, the review
findings might help policy-makers in the malaria
programme of each GMS country to establish more perfect
volunteer policies for lessening the obstacles the CDMVs
have been experiencing. Moreover, the review's results
provide vital guidance for researchers and future research
to focus on the insights of a specific challenge.

ACKNOWLEDGEMENTS

The authors are grateful to the supervisor, co-reviewer, all
lecturers from STIMU and the University of Bedfordshire
for their academic support, other important persons from
both Universities for their kind help, family members for
their financial support and all co-workers from WHO
Myanmar (Malaria section) for their encouragement to do
this review.

Funding: No funding sources
Conflict of interest: None declared
Ethical approval: Not required

REFERENCES

1.  World Health Organization. World Malaria Report
2020: 20 years of global progress and challenges.
Geneva, Switzerland. 2020. Awvailable at:
https://www.who.int/publications-detail-redirect/
9789240015791. Accessed on 21 October 2021.

2. World Health Organization. Countries of the Greater
Mekong ready for the "last mile" of malaria
elimination. Geneva, Switzerland. 2020. Available
at: https://iris.who.int/handle/10665/64049.
Accessed on 21 October 2021.

10.

11.

12.

13.

14.

Cui L, Yan G, Sattabongkot J, Cao Y, Chen B, Chen
X, et al. Malaria in the Greater Mekong Subregion:
heterogeneity and complexity. Acta Trop.
2012;121(3):227-39.

Kyaw SS, Drake T, Thi A, Kyaw MP, Hlaing T,
Smithuis FM, et al. Malaria community health
workers in Myanmar: a cost analysis. Malaria J.
2016;15(41):1-7.

The CDI Study Group. Community-directed
interventions for priority health problems in Africa:
results of a multi-country study. Bulletin World
Health Organization. 2009;88:481-60.

Barros AJD, Ronsmans C, Axelson H, Loaiza E,
Bertoldi AD, Franca GVA, et al. Equity in maternal,
newborn, and child health interventions in
Countdown to 2015: A retrospective review of survey
data from 54  countries. The  Lancet.
2012;379(9822):1225-33.

Black RE, Levin C, Walker N, Chou D, Liu L,
Temmerman M; DCP3 RMNCH Authors Group.
Reproductive, maternal, newborn, and child health:
key messages from Disease Control Priorities 3rd
Edition. Lancet. 2016;388(10061):2811-24.

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 J Public Health.
2021;62(1):10-4,

Canavati SE, Lawpoolsri S, Quintero CE, Nguon C,
Ly P, Pukrittayakamee S, et al. Village malaria
worker performance key to the elimination of
artemisinin-resistant malaria: A Western Cambodia
health system assessment. Malaria J. 2016;15(282):1-
15.

Cox J, Soley LD, Bunkea T, Sovannaroth S, Ty KS,
Ngak S, et al. Evaluation of community-based
systems for the surveillance of day three-positive
Plasmodium falciparum cases in Western Cambodia.
Malaria J. 2014;13(282):1-12.

Ngor P, White LJ, Chalk J, Lubell Y, Favede C,
Cheah PY, et al. Smartphones for community health
in rural Cambodia: A feasibility study. Welcome
Open Res. 2018;3(69):1-13.

Sato Y, Pongvongsa T, Nonaka D, Kounnavong S,
Nansounthavong P, Moji K, et al. Village health
volunteers' social capital related to their performance
in Lao People's Democratic Republic: a cross-

sectional study. BMC Health Serv Res.
2014;14(123):1-9.
Sirilak S, Okanurak K, Wattanagoon Y,

Chatchaiyalerk S, Tornee S, Siri S. Community
participation of cross-border migrants for primary
health care in Thailand. Health Policy Plan.
2013;28(6):658-64.

0o WH, Hoban E, Gold L, Than KK, La T, Thi A, et
al. Optimizing Myanmar's community-delivered
malaria volunteer model: a qualitative study of
stakeholders' perspective. Malaria J. 2021;20(79):1-
13.

International Journal of Community Medicine and Public Health | April 2022 | Vol 9 | Issue 4 Page 1911



15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

Shwe NL et al. Int J Community Med Public Health. 2022 Apr;9(4):1903-1913

Lwin MM, Sudhinaraset M, San KA, Aung T.
Improving malaria knowledge and practices in rural
Myanmar through a village health worker
intervention: a cross-sectional study. Malaria J.
2014;13(5):1-5.

Yasuoka J, Poudel KC, Tandukar KP, Nguon C, Ly
P, Socheat D, et al. Assessing the quality of service
of village malaria workers to strengthen community-
based malaria control in Cambodia. Malaria J.
2010;9:2-11.

Hasegawa A, Yasuoka J, Ly Po, Nguon C, Jimba M.
Integrating child health services into malaria control
services of village malaria workers in remote
Cambodia: service utilization and knowledge of
malaria management of caregivers. Malaria J.
2013;12(292):1-12.

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. Malaria J.
2015;14(61):1-11.

Canavati SE, Quintero CE, Lawford HLS, Yok S,
Lek D, Richards JS, et al. High mobility, low access
thwarts interventions among seasonal workers in the
Greater Mekong Sub-region: lessons from the
malaria  containment  project.  Malaria J.
2016;15(434):1-13.

Minn PW, Shewade HD, Kyaw NTT, Phyo KH, Linn
NYY, Min MS, et al. Quality of Malaria Treatment
Provided under 'Better Health Together' Project in
Ethnic Communities of Myanmar: How Are We
Performing?' Trop Med Infect Dis. 2019;4(4):1-14.
Kajeechiwa L, Thwin MM, Nosten S, Tun SW,
Parker D, Seidlein LV, et al. Community engagement
for the rapid elimination of malaria: the case of Kayin
State, Myanmar. Welcome Open Res. 2017;2(59):1-
14.

McLean ARD, Wai HP, Thu AM, Khant ZS,
Indrasuta C, Ashley EA, et al. Malaria elimination in
remote communities requires integration of malaria
control activities into general health care: an
observational study and interrupted time series
analysis in Myanmar'. BMC Med. 2018;16(1):1-10.
Liverani M, Sok NR, Kim D, Nou P, Nguon S, et al.
Improving access to health care amongst vulnerable
populations: a qualitative study of village malaria
workers in Kampot, Cambodia. BMC Health Serv
Res. 2017;17(335):1-11.

Kunkel A, Nguon C, Iv S, Chhim S, Peov D, Kong P,
et al. 'Choosing interventions to eliminate forest
malaria: preliminary results of two operational
research studies inside Cambodian forests'. Malaria J.
2021;20(51):1-13.

Phommanivong V, Thongkham K, Deyer G, Rene JP,
Barennes H. An assessment of early diagnosis and
treatment of malaria by village health volunteers in
the Lao PDR. Malaria J. 2010;9(347):1-10.

Nyunt MH, Aye KM, Kyaw KT, Han SS, Aye TT,
Wai KT, et al. Challenges encountered by local health
volunteers in early diagnosis and prompt treatment of

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

malaria in  Myanmar artemisinin  resistance
containment zones. Malaria J. 2016;15(308):1-8.
Maung CN, Sein TT, Hlaing T, Okanurak K, Silawan
T, Kaewkungwal J. Promoting community malaria
control in rural Myanmar through an active
community participation program using the
participatory learning approach. Rural and Remote
Health. 2016;17(2):1-14.

Aung T, Longfield K, Aye NM, San AK, Sutton TS,
Montagu D, et al. Improving the quality of paediatric
malaria diagnosis and treatment by rural providers in
Myanmar: an evaluation of a training and support
intervention. Malaria J. 2015;14(397):1-9.

Aung P, 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 J Health
Sci. 2019;10(1):103-12.

Than WP, Nyein A, Thi A. Assessment of
Knowledge and Performance of Village Health
Volunteers after Expanding Their Responsibilities in
Bago Region, Myanmar, 2017'. Outbreak,
Surveillance, Investigation and Response (OSIR) J.
2020;13(4):154-9.

0o WH, Hoban E, Gold L, Than KK, La T, Thi A, et
al. Community demand for comprehensive primary
health care from malaria volunteers in South-East
Myanmar: a qualitative study’. Malaria J.
2021;20(19):1-12.

Thapa B, Thi A, Than WP, Win KM, Khine SK.
Myanmar Continues to Curb Malaria amid
Coronavirus Disease-2019 Crisis. 2019.

Linn NYY, Kathirvel S, Das Mrinalini, Thapa B,
Rahman M, Maung TM, et al. Are village health
volunteers as good as basic health staffs in providing
malaria care? A country wide analysis from
Myanmar, 2015. Malaria J. 2018;17:242.

Kasteng F, Settumba S, Kéllander K, Vassall A, the
inSCALE Study Group. Valuing the work of unpaid
community health workers and exploring the
incentives to volunteering in rural Africa. Health
Policy and Planning. 2016;31(2):205-16.

Winn LK, Lesser A, Menya D, Baumgartner JN,
Kirui KJ, Saran I, et al. Motivation and satisfaction
among community health workers administering
rapid diagnostic tests for malaria in Western Kenya.
J Glob Health. 2018;8(1):010401.

Vizeshfar F, Momennasab M, Yektatalab S, Iman
MT. Challenges faced by health volunteers in
comprehensive health centers in the southwest of
Iran: A qualitative content analysis. J Med Life.
2018;11(1):62-8.

Aseyo RE, Mumma J, Scott K, Nelima D, Davis E,
Baker KK, et al. Realities and experiences of
community health volunteers as agents for behaviour
change: evidence from an informal urban settlement
in  Kisumu, Kenya. Hum Resour Health.
2018;16(1):53.

Olapeju B, Adams C, Hunter G, Wilson S, Simpson
J, Mitchum L, et al. Malaria prevention and care

International Journal of Community Medicine and Public Health | April 2022 | Vol 9 | Issue 4 Page 1912



39.

40.

41.

42.

43.

44,

45.

Shwe NL et al. Int J Community Med Public Health. 2022 Apr;9(4):1903-1913

seeking among gold miners in Guyana. PLoS One.
2020;15(12):e0244454.

Das A, Gupta RD, Friedman J, Pradhan MM,
Mohapatra CC, Sandhibigraha D. Community
perceptions on malaria and care-seeking practices in
endemic Indian settings: policy implications for the
malaria control programme. Malar J. 2013;12:39.
Ochieng BM, Kaseje DO, Mala SJ, Mumbo HM, Aila
FO, Odera O. Motivational Drivers for Non-Skilled
Kenyan Community Health Volunteers”. Int J Asian
Social Sci. 2012;2(9):1477-83.

Blanas, DA, Ndiaye Y, Nichols K, Jensen A, Siddiqui
A, Hennig N. Barriers to community case
management of malaria in Saraya, Senegal: training,
and supply chains. Malaria J. 2013;12(95):1-7.
Kweku M, Manu E, Amu H, Aku FY, Adjuik M,
Tarkang EE, et al. Volunteer responsibilities,
motivations and challenges in the implementation of
the community-based health planning and services
(CHPS) initiative in Ghana: qualitative evidence
from two systems learning districts of the CHPS+
project'. BMC Health Serv Res. 2020;20(482).

Sudoi RK, Githinii S, Nyandigisi A, Muturi A, Snow
RW, Zurovac D. The magnitude and trend of
artemether-lumefantrine stock-outs at public health
facilities in Kenya'. Malaria J. 2012;11(37):1-5.
Kangwana BB, Njogu J, Wasunna B, Kedenge SV,
Memusi DN, Goodman CA, et al. Malaria drug
shortages in Kenya: a major failure to provide access
to effective treatment. Am J Trop Med Hyg.
2009;80(5):737-8.

Marita EO, Gichuki R, Watulo E, Thiam S, Karanja
S. Determinants of quality in home-based
management of malaria by community health

46.

47,

48.

49,

50.

volunteers in rural Kenya. J Infect Dev Ctries.
2021;15:897-903.

Banek K, Nankabirwa J, Maiteki-Sebuguzi C,
DiLiberto D, Taaka L, Chandler ClI, et al. Community
case management of malaria: exploring support,
capacity and motivation of community medicine
distributors in  Uganda. Health Policy Plan.
2015;30(4):451-61.

Elmardi KA, Malik EM, Abdelgadir T, Ali SH,
Elsyed AH, Mudather MA, et al. Feasibility and
acceptability of home-based management of malaria
strategy adapted to Sudan's conditions using
artemisinin-based combination therapy and rapid
diagnostic test'. Malaria J. 2009;8(39):1-8.

Harvey SA, Jennings L, Chinyama M, Masaninga F,
Mulholland K, Bell DR, et al. Improving community
health worker use of malaria rapid diagnostic tests in
Zambia: package instructions, job aid and job aid-
plus-training’. Malaria J. 2008;7(160):1-12.
MacDonald R. 'Save  Somalia'.
2008;373(2184).

Ndiaye Y, Ndiaye JLA, Cisse B, Blanas D, Bassene
J, Manga IA, et al. Community case management in
malaria: review and perspectives after four years of
operational experience in Saraya district, south-east
Senegal. Malaria J. 2013;12(240).

Lancet.

Cite this article as: Shwe NL, Hlaing T, Tun KM.
Challenges encountered among community-delivered
malaria volunteers in Greater Mekong Sub-region for
malaria elimination: a systematic review. Int J
Community Med Public Health 2022;9:1903-13.

International Journal of Community Medicine and Public Health | April 2022 | Vol 9 | Issue 4 Page 1913



