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ABSTRACT

The reduction of deaths from malaria in sub-Saharan Africa
(SSA) is stalling, whereas many countries in Southeast
Asia are approaching malaria elimination. We reviewed

the role of community health worker (CHW) programmes

in malaria control and elimination between regions, with a
more detailed description of the programmes in Tanzania
and Cambodia. Compared with Tanzania, Cambodia has

a much more developed CHW network, which has been
pivotal in the near elimination of malaria. In Tanzania, the
malaria burden has remained similar over the last decade
and treatment continues to rely on healthcare facilities,
which provide more limited access to early diagnosis and
treatment. Overall, the proportion of malaria cases treated
by CHWSs is substantially lower in SSA than in Southeast
Asia. Even though networks of CHWs are resource
intensive and malaria epidemiology differs substantially
between countries, there is a strong case for expanding
CHW networks in rural SSA to improve early access to
effective malaria treatment and reduce the malaria burden.

INTRODUCTION
Over the last decade, there has been a sharp
decline in falciparum malaria attributable
morbidity and mortality in most of South-
east Asia (SEA), whereas progress to reduce
the malaria burden and related mortality has
stalled in many African countries." Over the
same period, there has been a much greater
emphasis on developing community health
worker (CHW) networks for early diagnosis,
treatment and surveillance of malaria in SEA
compared with sub-Saharan Africa (SSA).
CHWs are paraprofessionals with variable
levels of training, education and skills related
to health services and are often selected from
the same community.> A CHW network repre-
sents a functional landscape of community
health systems that effectively bridge between
community members and the health centres
for malaria control and elimination.

We explore if the difference in successful
malaria control between the continents can

SUMMARY BOX

= Community health workers (CHWSs) offer community
health services including for malaria.

= CHWSs’ contributions to malaria control and elimina-
tion in Southeast Asia (SEA) have been more signifi-
cant compared to sub-Saharan Africa.

= In Cambodia, CHWs play critical roles for community
management of malaria, whereas this role is much
more limited for CHWSs in Tanzania.

= To achieve national malaria control goals, Tanzania
can use existing CHWs in the community by devolv-
ing roles and responsibilities related to community
diagnosis and treatment of uncomplicated malaria,
and referral of complicated cases from community
to the health centres.

= National malaria control programme in Tanzania, to-
gether with the partners, stakeholders and funders,
urgently requires collaborative initiatives to promote
the community management of malaria through
CHWSs.

be explained by the higher availability of
malaria services at the community level in
SEA than SSA. While previous systematic
literature reviews have outlined the overall
roles and contribution of CHWs for malaria
control and elimination activities in SEA
and SSA, there are no comparative analyses
between the regions.” Comparative analyses
between the regions and countries can offer
insights into the similarities and differences
in epidemiological, social and health system
characteristics, and thus reveal transferable
and actionable lessons to inform the existing
service delivery strategies.” We compared
CHW programmes between SEA and SSA
through a systematic review of the published
literature (online supplemental appendix
figure 1) supplemented by discussions with
key informants in Cambodia and mainland
Tanzania (online supplemental appendix 1:
Thematic outcomes from systematic review).
Since our systematic literature review did not
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yield adequate content for a comparative analysis, we
have expanded the findings from the review with lessons
learnt from malaria-related research in Cambodia and
Tanzania.

Specifically, in this analysis, the CHW programmes of
Cambodia and Tanzania were selected as case examples
for comparison based on our engagement with the social,
cultural and epidemiological context in these countries.
The main objective of this article was to compare CHWSs’
roles and contributions in malaria programmes in
Cambodia and Tanzania to deduct relevant and qualified
insights for Tanzanian CHWS’ programme for malaria.

CHWS FOR MALARIA CONTROL

There is a general consensus on the importance of CHWs
to support primary healthcare services, including malaria,
in low-income and middle-income countries as witnessed
by the Alma Ata Declaration from 1978 and the more
recent Astana Declaration signed in 2018.” CHWs usually
consist of community residents that work on a voluntary
basis or receive small incentives. CHWs are often the first
point of contact to address health issues in the commu-
nity. The service package provided, the diseases covered
and eligibility to manage malaria by CHW differ between
countries.® As frontline health workers in a community,
CHWs may have to manage health issues that are beyond
their level of competence due to a shortage of more qual-
ified health professionals. For instance, CHWs may find
themselves obliged to offer maternal and child health
services even when they may not have received adequate
training to manage these health issues.”

In many countries, CHWs can provide basic malaria
services, including diagnosis with a malaria rapid diag-
nostic tests (RDTs), treatment with artemisinin-based
combination therapy (ACT), collection of basic epide-
miological data, referral for severely ill patients and
the promotion of services.® '’ In addition, CHWs can
contribute to additional malaria control and elimina-
tion activities, such as the distribution of insecticide-
treated bednets.'" '* Early diagnosis and treatment of
malaria at the point of first contact is critical for reducing
disease morbidity and transmission. The presence of
well-resourced and trained CHWSs can prevent progres-
sion from uncomplicated malaria to severe malaria and
death.” The large added value of CHWs in reducing
malaria cases has been well documented in a variety of
settings.4 R

COMPARISON BETWEEN CAMBODIA AND TANZANIA

We built the comparison of CHWs’ programmes in
Cambodia versus Tanzania based on our research engage-
ment and discussions with relevant content experts,
CHWs and their supervisors in both countries. We reflect
on our engagement with CHWs related to malaria on
how their roles and contributions could be optimised for
malaria control and elimination.'”™® Table 1 provides an

overview comparing the CHW network in Cambodia with
Tanzania (table 1).

In Cambodia, the national malaria control programme
is managed by The National Centre for Parasitology, Ento-
mology and Malaria Control (CNM)," founded in 1984
by the Ministry of Health. In 1990, CNM transitioned to
provide community-based malaria services. Supported by
the Global Fund to Fight Acquired Immune Deficiency
Disease Syndrome (AIDS), Tuberculosis and Malaria
(GFATM), the village malaria worker (VMW) network
was expanded in 2004 to cover all communities with high
malaria transmission, trained and supervised by CNM and
non-governmental organisation (NGO) partners. After
2013, under the Regional Artemisinin-resistance Initia-
tive, the network was further expanded to 3500 VMWs
and supplemented by mobile malaria workers (MMWs)
to cover communities in more remote villages, forests
and forest fringes."" '®* This expansion has been the
main driver of the sharp decline in malaria cases over the
last decade in Cambodia with a target for malaria elimi-
nation by 2025.*' * VMWs and MMWs maintain a stock
of RDTs and quality assured ACTs to diagnose and treat
uncomplicated falciparum and vivax malaria, while more
complicated cases are referred to the closest healthcare
centre. In addition, VMWs and MMWs are essential for
collecting malaria surveillance data. They receive case-
based incentives and allowances for additional activities
such as point of care diagnosis of forest workers and atten-
dance of monthly meetings at the healthcare centres.”
In addition to a financial incentive, a role as VMWs or
MMWs provides added social value in the community.
The system of malaria-dedicated CHWs for malaria elimi-
nation has been successfully implemented in other coun-
tries of the Greater Mekong Subregion (GMS).**

In contrast to the low malaria transmission setting of
Cambodia (with an annual prevalence of 4021 malaria
cases with Plasmodium vivax as the dominant species in
2022),” Tanzania is among the countries with the highest
malaria transmission globally, mainly caused by Plasmo-
dium falciparum which is responsible for 96% of malaria
infections.”® Tanzania is among the top 10 countries
with the highest malaria cases and deaths, accounting
for 4.1% of the global cases and deaths in 2021.*° The
national goal is to reduce the average malaria preva-
lence in children under 5 years of age from 7% to less
than 3.5% in 2025, but the number of malaria cases and
deaths have not substantially declined since 2012." *°
Since the targets set in the Tanzania Malaria National
Strategic Plan (MNSP) 2021-2025°7 were unlikely to be
achieved, a Supplementary Malaria Mid-term Strategic
Plan (SMMSP) 2018-2020 was developed to re-set the
strategy. Tanzania is also included in the WHO High
Burden High Impact (HBHI) countries, where addi-
tional malaria interventions are being promoted." The
malaria programme performance review identified the
lower test rate in rural areas as well as in the lowest wealth
quintile of the population as causes for persistent malaria
transmission.
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Table 1 CHW programmes in Cambodia and Tanzania

Characteristics Cambodia™ ™ Tanzania®® WHO recommendation™

Healthcare workers per Doctors/10000=1.4 Doctors/10000=0.3 Doctors/10000>9

population Nurses and midwives/10000=9.5 Nurses and midwives/10000=4.4 Nurses/10000>19
CHWSs/1000 population=0.1 CHWSs/10000=0.1 CHWSs/10000>25

Current health 7.51%
expenditure (% of

GDP)*°

Total number of CHWs 2800-3500 VMWs and MMWs'®

3.75%

World average=10.89%

12000-17 000%° 2

23 (CHWs specifically trained and

deployed for malaria)
Population 17 million 64 million
Population density 76 per km? 96 per km?
Area 181035km? 945087 km?

Healthcare facilities Cambodia’s public healthcare

8549 healthcare facilities.”* A

system consists of a network of 34 total of 336 hospitals. Among

national and provincial-municipal
level hospitals, 92 operational
district referral hospitals, 1222
healthcare centres and 128
healthcare posts™

regions, Dar es Salaam has the
largest concentration of hospitals,
53 institutions. The Mwanza and
Kilimanjaro regions followed,
each with 21 and 20 hospitals,

respectively.”

Universal healthcare ~ 30%°
coverage by social

insurance

Focused on malaria. Cover

entire responsibilities related to
malaria.' ?® CHWs for malaria are
referred to as VMWs and MMWs
and are provided with diagnostics
and antimalarials. VMWs and
MMWs diagnose malaria using
RDTs and provide antimalarials if
they are non-severe, refer severe
and complicated cases of malaria
to healthcare centre, report
monthly cases and participate

in malaria prevention activities.
VMWs/MMWs receive case-based
incentives.

Village support health group are
parallel CHWs for all other health
conditions.

Roles and
responsibilities

15%-32%"" "8

Focus on maternal and child

health (diarrhoea, pneumonia

and malaria), health promotion
(nutrition, sanitation and hygiene).?
%3 Other may be recruited for
vertical programmes such as HIV
home-based care, onchocerciasis
and lymphatic filariasis elimination
programme and trachoma disease.
There are no malaria-specific CHWs.
The CHWs are largely responsible
for offering advice to all diseases.
CHWs mainly offer health education,
identify the diseases, refer them to
the dispensaries (primary healthcare
services) and provide follow-ups.
NMCP in support with GFATM

and PMI has planned to initiate a

community case management (by
CHWs) in some priority regions and
is being planned to be implemented
in selected regions.

CHW, community health worker; GDP, Gross Domestic Product; GFATM, Global Fund to Fight Acquired Immune Deficiency Disease
Syndrome (AIDS), Tuberculosis and Malaria; MMWs, mobile malaria workers; NMCP, National Malaria Control Programme; PMI, President’s

Malaria Initiative; RDT, rapid diagnostic test.

Tanzania has a long history of providing community
health at the village level through the Ujaama policies
established in the 1960s, following the independence
from the earlier British administration. Because of a
reduction in public funding, many of the community-
based healthcare facilities transferred to faith-based
NGOs in the 1990s. Malaria control improved in the new

millennium supported by the Roll Back Malaria initia-
tive. Malaria parasite prevalence dropped from 18% in
2008 to 7% in 2017.2 However, several reviews identi-
fied gaps in community-based malaria management, in
particular an absence of trained CHWs in more remote
regions.26 7 Tanzania suffers from one of the lowest
healthcare worker to population ratios in the world.* *
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CHWs are distributed unevenly over rural areas.” ** In

addition, CHW services are not dedicated to malaria
only, but also provide for a range of other diseases and
services, including general health advice, preventive
medicine and referral support.”’* In Tanzania, unlike in
Cambodia, CHWs are not allowed to diagnose and treat
malaria cases despite the fact that several studies have
clearly shown CHW-led early diagnosis and treatment
of malaria is feasible, accepted by the community, and
led to a reduction in malaria attributable morbidity and
mortality.”**® Currently, the role of CHWs in Tanzania is
mostly restricted to referring patients with malaria to the
healthcare centres. This strategy does not account for
the frequent challenges in reaching healthcare centres
from more remote locations. These access barriers can
result in treatment delays and increase the risk of more
severe disease and an increase in malaria transmis-
sion.* ** * Informal shops and pharmacies provide anti-
malarial drugs but are not quality controlled and may
provide substandard doses without diagnostic testing.*®
The importance of CHWs for early diagnosis and treat-
ment has now been recognised and a programme was
designed for community case management in five high
malaria burden regions (Katavi, Kagera, Geita, Kigoma
and Ruvuma), where malaria services will be provided
by trained healthcare staff called Community Owned
Resource Persons (CORPs). As of 2023, only Katavi
has begun community case management because only
38% of CORPs have been identified to roll out the
programme.?®?” This programme will be implemented in
a limited number of villages.”

Compared with Cambodia and the larger GMS, avail-
able funding for CHW/VMW programmes tends to be
much lower in SSA than in the GMS where regional grants
provide the main funding for malaria community health
programmes.” Increased funding for CHW networks in
SSA from international donors will be important, but
requires CHW networks able to absorb such funding.

COMPARISON OF CHW NETWORKS IN SOUTHEAST ASIA AND
SUB-SAHARAN AFRICA

The main aim of comparing the regional differences
in CHW networks between Southeast Asia and Africa
was to explore how the broader epidemiological and
health system context have bearings on the functioning
of CHW networks in the community. The comparison is
constrained by extensive differences in social, cultural
and political parameters, as well as the limited number
of studies on the subject (online supplemental appendix
1). However, a systematic literature review supporting
this article does provide some insights in the differences
in roles and contributions to malaria control of CHW
networks between regions and countries.

The proportion of malaria cases diagnosed and treated
by CHWs is substantially higher in SEA than in SSA. The
WHO reports that community management of malaria
by CHWs in SEA comprised more than 50% of malaria

cases compared with just 1% in SSA." * Furthermore,
the proportion of malaria cases managed by CHWs was
reported to have decreased from 2% in the period from
2005 to 2011 to 1% in the period from 2015 to 2021.!
Overall, it was estimated that in the African setting, only
7% of patients with malaria receive effective treatment in
the public system, with poor coverage reported in partic-
ular from Somalia, South Sudan, Chad, Ethiopia, Central
African Republic and Sudan.*” However, variability in
the reported proportion of malaria cases managed by
the formal health system is large, from less than 1% in
Chad and South Sudan to 60% in Uganda.*’ In addition,
having access to formal or informal healthcare services
alone does not guarantee appropriate malaria treatment.
For example, in Nigeria, 84% of patients with malaria
accessed a care provider, but less than a third of these
were offered appropriate treatment.*’

In the absence of CHWs, patients with fever will often
rely on the informal health sector, including traditional
healers and drug stores. Alternatively, patients have to
travel to the nearest health post for malaria diagnosis
and treatment, which results in delays in treatment and
increased costs. Factors contributing to a poor provi-
sion of healthcare services in SSA include inadequate
budgetary allocations, limited management infrastruc-
tures and shortages of qualified medical personnel.*!

For SSA as a whole, the estimated healthcare work-
force ratio is 1.55 per 1000 people, which is well below
the WHO-defined threshold of 4.45 healthcare workers
per 1000 population needed for the delivery of essential
healthcare services and universal healthcare coverage* **
and translating to a shortage of 1.3 million CHWs in SSA.**
In comparison, in SEA the healthcare workforce ratio is
estimated 2.7 per 1000 population,* ** with an increasing
number over the last decade.”’

A WAY FORWARD

Despite the differences in epidemiological, social and
health system characteristics, there are lessons learned
from Cambodia and SEA that can be used to strengthen
the roles of CHWs for malaria control and elimination
in Tanzania. Aligning with the building blocks for health
system strengthening outlined by WHO,* we discuss
specific insights on using CHWs system for malaria in
Tanzania. Important components for a quality network
of CHWs for malaria control include good governance,
organisational structure, adequate funding, and training
and supervision of community healthcare workers
(figure 1).

Governance and organisational structure

Governance in health system is a cross-cutting theme that
oversees the strategic policy frameworks, effective over-
sight, regulation, implementation and accountability and
is essential in ensuring the functionality of the health
services delivery.”® Nonetheless, governance often can
taper and falter its effectiveness towards the tail end of
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services. Adapted from WHO’s building blocks of health system.*

the health system structure where CHWs deliver health
services. CHWs need to function in a clear organisational
structure to ensure they are a legitimate and integral
part of the healthcare system.* Ministries of Health and
national malaria control programmes are best positioned
to provide this structure and can be assisted by national
and international non-governmental organisations.
Aspects of good governance within the supportive health
system include clear policy guidance and regulation,
effective coordination and well-defined accountability.”’
Roles and contributions of CHWs can be enhanced by
integrating CHWs as formal components of the health-
care system, which also fosters their societal status and
formalises their r:s:sponsibilities.51

In Cambodia, VMWs and MMWs are recognised
community structures of malaria healthcare services and
are regarded as essential components to achieve the goals
of malaria elimination.'! '® Supervision, technical and
professional support are provided in monthly meetings
at the healthcare centre, from where they also receive
supplies of medicines and diagnostics.'® In Tanzania, the
scope of CHWs training is limited and generally does not
include malaria diagnostic testing and treatment. This
may compromise the quality of services. A useful tool
can be the WHO guideline on health policy and system
support to optimise CHW programmes. In addition to
the importance of a clear delineation of roles, remuner-
ation, training and supervision, the guideline stresses the
importance of CHW programmes evaluation and adapta-
tion if needed.”

In Cambodia, VMWs have been adjusted to the
changing epidemiological context of malaria, with a
sharp drop in malaria cases and a relatively increased
importance of vivax malaria.”” This adaptive model aligns
with the concept of a ‘learning health system’.”* This
system is adaptive, flexible and open to accommodate
new evidence, in contrast to conventional policy formula-
tion and implementation based on a vertical governance
system.”* A learning health system requires engagement
with all relevant stakeholders, including policymakers,
healthcare service providers and the community, to seek
for their opinion and feedback, and to implement adap-
tations if indicated.”” Community engagement plays a
central role in enhancing the acceptability of services
and interventions provided by CHWs.”

In Tanzania, dispensaries are the lowest level health
structures available at villages and are capable to provide
pre-referral management of severe diseases with parental
antimalarials. Once referred to health centres, they
can be admitted in the inpatient departments of health
centres or hospitals equipped to provide further manage-
ment of complications.”” When CHWs in the community
are only devolved to make presumptive diagnosis and
refer them to dispensaries, community management
of malaria remains underserved. In addition to lack of
definite diagnosis at the community level, distance to
the nearest dispensaries, severity of the cases, time and
resources required to travel to the dispensaries and
quality of care can affect the outcome.”® Embracing
this particular gap, and following the national health
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policy, community-based health services are recognised
to be an integral part of the primary healthcare system,
the government has re-introduced the use of voluntary
community-based health workers and this demonstrates
the commitment to extend the community outreach
through CHWs.?® 27 %7 Implementing the policy strin-
gently to roll out the CHWSs for malaria diagnosis, treat-
ment and referral emerges as a critical and imminent
next step for malaria control programme in Tanzania.

Sustainable funding
The two main aims of optimal financing in health system
include (1) raising sufficient funds to deliver health
services, for example, through domestic revenue collec-
tion and external funds, and (2) providing financial
risk protection to the population through fund pooling
mechanisms such as health insurance schemes.*® Both
of these aims are complementary and can predicate
the equitable health services delivery. Optimal health
financing requires availability of sustainable funding
mechanism that can support the incentives to the health
service providers, and affordability to the recipients.
To ensure community health services are available and
accessible, the foremost step is to incentivise CHWs
adequately.”® Although social standing and recognition
are important for CHWs’ motivation and performance,
financial incentives and adequate remuneration are
needed to sustain quality CHW networks. The current
examples of all successful CHW programmes have a
system of remuneration in place. Even if incentives are
modest, they are important to preserve the motivation
of CHWs and limit their need to seek for alternative
sources of income.” In some countries, such as Bangla-
desh, CHWs sell selected diagnostic tests and medicines
integrated in their service.” Although such models are
criticised as they could commercialise the health services
and widen the health inequity gap, this model could also
be useful to ensure sustainability, as shown by the Bang-
ladesh Rehabilitation Assistance Committee (BRAC).*
Liaising with private sector providers with provision of
incentives to test for malaria, quality antimalarial drugs
and integrating reports on malaria case numbers has also
been successful in several malaria endemic countries.

Almost all available reports and studies highlight
the problem of underfunding of CHWs programmes
for malaria,” although it is difficult to obtain detailed
information on funding for CHWs in malaria endemic
countries from publicly available information.® " CHW
network funding will have to come from the national
public health budget and from international donors. If
CHWs are only providing malaria services, their funding
will have to compete with other diseases. Expanding
the malaria service package with selected other rele-
vant primary healthcare services can increase cost-
effectiveness and ensure sustained uptake of services by
the community, including malaria services.*

The major international donors for malaria services
include the GFATM and the President’s Malaria Initiative

(PMI). The GFATM provides globally 63% of all inter-
national financing for malaria programmes and has
invested USD16.4 billion in malaria control programmes
since its establishment in 2002. These funding mecha-
nisms recognise the importance of strengthening the
community-based management of malaria, particularly
in high-transmission areas where healthcare services
are sparse. However, a lack of sufficient numbers of
trained healthcare workers hampers the roll out of CHW
networks.”” While specific CHWs for malaria such as
those in Cambodia can be ideal for a malaria endemic
context, availability of funding and motivations for
reforming community health system can be a major
barrier, and thus cost-sharing through integration of roles
can be an alternative. Integrating malaria programmes
with other diseases can facilitate the share of resources
and clearly requires weighing the benefits appropriate
for the local social, and epidemiological context.”® For
instance, United Nations Children’s Fund (UNICEF)/
WHO formulated strategy of ‘integrated management of
childhood illnesses’ (IMCIs) covers important additional
diseases including acute respiratory infections, acute
diarrhoeal diseases, measles and malnutrition.®

Services provided by CHWs are often not covered
by health insurance schemes, obliging out of pocket
expenses for patients.”” In many malaria-endemic coun-
tries, the financial capacity of communities in remote
rural areas is so minimal, that even subsidised insur-
ance schemes are not affordable for the majority of
residents. Two main types of health insurance funds
exist in Tanzania, the National Health Insurance Fund
(NHIF) covering a range of both public and private
healthcare and a Community Health Fund (CHF) with
coverage of payments to public healthcare providers at
district level only. Although CHF is aimed to serve low
socioeconomic communities, their uptake by the rural
population is limited to around only 25%, because of
substantial residual costs for the subscribers, a limited
range of services, lack of healthcare centre staff, frequent
drug stock outs, perceived poor quality of services and
lack of knowledge about the benefits of the insurance.”
A system of centrally funded malaria services provided by
a network of CHWSs in poor rural areas seems therefore
the preferred way forward.

Training and supervision of CHWs

CHWs are the community units of broader health work-
force critical for health system to function that oper-
ates based on their availability, accessibility, accepta-
bility and quality. Nonetheless, their quality services are
dependent on training, supervision and monitoring.®’
Effective training and supervision will provide technical
knowledge, skills and socially oriented capacities (eg,
counselling and interpersonal communication) supple-
mented by ongoing in-service and in-field mentoring and
support.”” ® Many studies have established the impor-
tance of training, decision support and supervision of
CHW networks, whether run by the public health sector
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or NGOs.* ® With adequate training and supervision, it
has been shown that malaria services provided by CHW
networks are at least as effective as services provided by
basic professional healthcare providers.67 Several studies
have shown that training of CHWs resulted in improved
access to malaria diagnosis and treatment, a significant
shortening of the duration of illness, and a reduction in
the number of severe malaria cases. Recent operational
studies from Cambodia have shown that VMWs were
able to integrate relatively sophisticated medical equip-
ment and diagnostics into their routine work for malaria
control and elimination."™'®

Aligning with the sharp drop in malaria cases in
Cambodia, NMCP has devolved VMWs with expanded
roles and responsibilities for community-based diagnosis,
treatment and referral for other diseases and this further
demonstrates the instrumental role of training and super-
vision.” Tanzania can adapt the existing community-
based human health resources to include early diagnosis,
treatment and referral of malaria through extended
training and supervision. Aligning with the vision of the
national malaria strategic plan of Tanzania 2021-2025,
health system in Tanzania can revamp the roles and
responsibilities of existing CHWs starting with the villages
in the malaria endemic regions such as Mtwara.”” Key
shifts identified in the PMI’s 2023 report also outline their
joint commitment with Global Fund to provide training,
supervision and compensation for the government of
Tanzania’s newly established CORPs programme.”® The
delayed implementation of the programme implies the
need to generate evidence, multisectoral collaboration
and community engagement on the roles of CHWs for
malaria control and elimination.

Author affiliations

"Mahidol-Oxford Tropical Medicine Research Unit, Faculty of Tropical Medicine,
Mahidol University, Bangkok, Thailand

ZCentre for Tropical Medicine and Global Health, Nuffield Department of Clinical
Medicine, University of Oxford, Oxford, UK, Oxford, UK

3Faculty of Medicine, University of Amsterdam, Amsterdam, The Netherlands
*C.N.M National Center for Parasitology, Entomology and Malaria Control, Phnom
Penh, Cambodia

%School of Public Health, National Institute of Public Health, Phnom Penh, Cambodia
8CSK Research Solutions, Mtwara, Tanzania

"Korogwe Research Laboratory, National Institute for Medical Research, Tanga,
Tanzania

Twitter Bipin Adhikari @Bipinadhikar and Salum Mshamu @Salum

Acknowledgements We are grateful to Abimbola Olaniran, Mike English, Sassy
Molyneux, Nipun Shrestha and Shiva Raj Mishra for providing suggestions. We are
also grateful to community health workers from Tanzania and Cambodia and their
supervisors who provided us time for discussion.

Contributors AMD, LvS, BA and MB conceived and designed the study. BA and MB
conducted the review and analysis under the guidance of AMD. BA and MB wrote
the first draft of the manuscript, which was revised based on the suggestions from
all the authors and external content experts. All authors read and approved the final
manuscript.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.
Patient consent for publication Not applicable.

Ethics approval Not applicable.
Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement All data relevant to the study are included in the
article or uploaded as supplementary information.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the
use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Bipin Adhikari http://orcid.org/0000-0001-8981-3910
Thomas J Peto http://orcid.org/0000-0003-3197-9891

REFERENCES

1 WHO. World malaria report 2022. World Health Organization, 2022.

2 Olaniran A, Smith H, Unkels R, et al. Who is a community health
worker? - a systematic review of definitions. Glob Health Action
2017;10:12722283.

3 Smith Paintain L, Willey B, Kedenge S, et al. 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.

4 Sunguya BF, Mlunde LB, Ayer R, et al. Towards eliminating malaria in
high endemic countries: the roles of community health workers and
related cadres and their challenges in integrated community case
management for malaria: a systematic review. Malar J 2017;16:10.

5 Ruizendaal E, Dierickx S, Peeters Grietens K, et al. Success or failure
of critical steps in community case management of malaria with
rapid diagnostic tests: a systematic review. Malar J 2014;13:229.

6 Schleiff MJ, Kuan A, Ghaffar A. Comparative analysis of country-
level enablers, barriers and recommendations to strengthen
institutional capacity for evidence uptake in decision-making. Health
Res Policy Syst 2020;18:78.

7 WHO. WHO called to return to the declaration of Alma-ATA.

2019. Available: https://www.who.int/social_determinants/tools/
multimedia/alma_ata/en/ [Accessed 19 Jul 2019].

8 WHO. Global strategy on human resources for health: workforce
2030. 2016.

9 Olaniran A, Madaj B, Bar-Zev S, et al. The roles of community health
workers who provide maternal and newborn health services: case
studies from Africa and Asia. BMJ Glob Health 2019;4:e001388.

10 Campbell J, Buchan J, Cometto G, et al. Human resources for
health and universal health coverage: fostering equity and effective
coverage. Bull World Health Organ 2013;91:853-63.

11 Canavati SE, Lawpoolsri S, Quintero CE, et al. Village malaria worker
performance key to the elimination of artemisinin-resistant malaria: a
Western Cambodia health system assessment. Malar J 2016;15:282.

12 Peto TJ, Tripura R, Maude RJ. Strengthen village malaria reporting
to better target reservoirs of persistent infections in Southeast Asia.
Clin Infect Dis 2019;68:1066-7.

13 Ajuebor O, Boniol M, Mclsaac M, et al. Increasing access to health
workers in rural and remote areas: what do stakeholders' value and
find feasible and acceptable Hum Resour Health 2020;18:77.

14 Landier J, Parker DM, Thu AM, et al. Effect of generalised access to
early diagnosis and treatment and targeted mass drug administration
on Plasmodium falciparum malaria in Eastern Myanmar: an
observational study of a regional elimination programme. Lancet
2018;391:1916-26.

15 Adella FJ, Vanna M, Adhikari B, et al. The feasibility of novel
point-of-care diagnostics for febrile illnesses at health centres in
Southeast Asia: a mixed-methods study. Trans R Soc Trop Med Hyg
2023;117:788-96.

16 Adhikari B, Tripura R, Peto TJ, et al. Village malaria workers for the
community-based management of Vivax malaria. Lancet Reg Health
Southeast Asia 2023;9:100128.

Adhikari B, et al. BMJ Glob Health 2023;8:6013593. doi:10.1136/bmjgh-2023-013593

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold
‘1senb Agq 920z aunr ¥ uo wodfwg yby/:sdny wouy papeojumoq "€20z 18quisdad 6 U0 £6SET0-£202-UBIWA/9ETT 0T se paysiignd sy :yiesH [eqo|S CINg


https://twitter.com/Bipinadhikar
https://twitter.com/Salum
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-8981-3910
http://orcid.org/0000-0003-3197-9891
http://dx.doi.org/10.1080/16549716.2017.1272223
http://dx.doi.org/10.4269/ajtmh.14-0094
http://dx.doi.org/10.1186/s12936-016-1667-x
http://dx.doi.org/10.1186/1475-2875-13-229
http://dx.doi.org/10.1186/s12961-020-00546-4
http://dx.doi.org/10.1186/s12961-020-00546-4
https://www.who.int/social_determinants/tools/multimedia/alma_ata/en/
https://www.who.int/social_determinants/tools/multimedia/alma_ata/en/
http://dx.doi.org/10.1136/bmjgh-2019-001388
http://dx.doi.org/10.2471/BLT.13.118729
http://dx.doi.org/10.1186/s12936-016-1322-6
http://dx.doi.org/10.1093/cid/ciy793
http://dx.doi.org/10.1186/s12960-020-00519-2
http://dx.doi.org/10.1016/S0140-6736(18)30792-X
http://dx.doi.org/10.1093/trstmh/trad036
http://dx.doi.org/10.1016/j.lansea.2022.100128
http://dx.doi.org/10.1016/j.lansea.2022.100128

BMJ Global Health 8

17

18

19

20

Betrian M, Umans D, Vanna M, et al. Expanding the role of village
malaria workers in Cambodia: implementation and evaluation of four
health education packages. PLoS One 2023;18:e0283405.

Adhikari B, Tripura R, Dysoley L, et al. Glucose 6 phosphate
dehydrogenase (G6PD) Quantitation using biosensors at the point
of first contact: a mixed method study in Cambodia. Malar J
2022;21:282.

Siv S, Roca-Feltrer A, Vinjamuri SB, et al. Plasmodium Vivax malaria
in Cambodia. Am J Trop Med Hyg 2016;95:97-107.

PMI. Cambodian village workers increase access to quality and
timely malaria diagnosis and treatment for vulnerable forest workers.
2017. Available: https://bit.ly/42EAaWR [Accessed 26 Mar 2023].

45

46

47

48

49

Kanchanachitra C, Lindelow M, Johnston T, et al. Human resources
for health in Southeast Asia: shortages, distributional challenges,
and international trade in health services. Lancet 2011;377:769-81.
WHO. Countries in WHO South-East Asia region need 1.9 million
more nurses, midwives to achieve health for all. 2020. Available:
http://bit.ly/3LN4tVe [Accessed 24 Mar 2023].

WHO. Decade for health workforce strengthening in the South-East
Asia region 2015-2024; second review of progress 2018. 2018.
WHO. Monitoring the building blocks of health systems: a handbook
of indicators and their measurement strategies. World Health
Organization, 2010.

Debie A, Khatri RB, Assefa Y. Successes and challenges of health

21 Kheang ST, Por |, Sovannaroth S, et al. Cambodia malaria indicator systems governance towards universal health coverage and global
survey 2020: implications for malaria elimination. Malariaworld J health security: a narrative review and synthesis of the literature.
2021;12:5. Health Res Policy Syst 2022;20:50.

22 Malaria volunteers fight to protect the best weapon. Bull World 50 Bigdeli M, Rouffy B, Lane BD, et al. Health systems governance: the
Health Organ 2011;89:552-3. missing links. BMJ Glob Health 2020;5:002533.

23 Sovannaroth S, Ngor P, Khy V, et al. Accelerating malaria elimination 51 Druetz T, Kadio K, Haddad S, et al. Do community health workers
in Cambodia: an intensified approach for targeting at-risk perceive mechanisms associated with the success of community
populations. Malar J 2022;21:209. case management of malaria? A qualitative study from Burkina Faso.

24 WHO. Innovate to eliminate: community-focused malaria Soc Sci Med 2015;124:232-40.
interventions in Cambodia and Lao people’s Democratic Republic. 52 Cometto G, Ford N, Pfaffman-Zambruni J, et al. Health policy and
2022. Available: http://bit.ly/408Hf0d [Accessed 26 Mar 2023]. system support to optimise community health worker programmes:

25 Severe Malaria Observatory. Tanzania malaria facts. 2021. Available: an abridged WHO guideline. Lancet Glob Health 2018;6:e1397-404.
https://www.severemalaria.org/countries/tanzania [Accessed 9 Oct 53 URC. Village malaria workers help advance elimination in Cambodia.
2023]. 2022. Available: http://bit.ly/3LS6ZK7 [Accessed 26 Mar 2023].

26 PMI. Malaria operational plan FY 2023. 2023. Available: bit.ly/ 54 Sheikh K, Peters D, Agyepong IA, et al. Learning is a means to
3g4WDO0p [Accessed 25 May 2023]. progress and empowerment for health systems. BMJ Glob Health

27 NMCP. National malaria strategic plan 2021-2025. 2020. Available: 2022;7:e010572.
bit.ly/3op9fiG [Accessed 25 May 2023]. 55 Adhikari B, James N, Newby G, et al. Community engagement

28 Thawer SG, Chacky F, Runge M, et al. Sub-national stratification of and population coverage in mass anti-malarial administrations: a
malaria risk in Mainland Tanzania: a simplified assembly of survey systematic literature review. Malar J 2016;15:523.
and routine data. Malar J 2020;19:177. 56 Mburu CM, Bukachi SA, Shilabukha K, et al. Determinants of

29 The World Vision. Tanzania’s community health workers. 2015. treatment-seeking behavior during self-reported febrile illness
Available: http://bit.ly/3nIBdee [Accessed 26 Mar 2023]. episodes using the socio-ecological model in Kilombero district,

30 Munga MA, Maestad O. Measuring inequalities in the distribution of Tanzania. BMC Public Health 2021;21:1075.
health workers: the case of Tanzania. Hum Resour Health 2009;7:4. 57 UNICEF. Evaluation of South Asia’s current community health worker

31 Lemiere C, Herbst C, Jahanshahi N, et al. Reducing geographical policies and system support and their readiness for community
imbalances of health workers in sub-Saharan Africa: a labor market health workers’ expanding roles and responsibilities within post-
perspective on what works, what does not, and why. World Bank Astana national health care strengthening plans. 2022. Available:
Publications, 2010. https://uni.cf/3JpBsxv [Accessed 8 Mar 2023].

32 Azevedo MJ, Azevedo MJ. The state of health system (s) in Africa: 58 Winch PJ, Gilroy KE, Wolfheim C, et al. Intervention models for the
challenges and opportunities. In: Historical perspectives on the state management of children with signs of pneumonia or malaria by
of health and health systems in Africa, volume II: the modern era. community health workers. Health Policy Plan 2005;20:199-212.
2017: 1-783. 59 Reichenbach L, Shimul SN. Sustaining health: the role of BRAC’s

33 Rafig MY, Wheatley H, Mushi HP, et al. Who are CHWs? An community health volunteers in Bangladesh. Afghanistan and
ethnographic study of the multiple identities of community health Uganda: BRAC Centre Mohakhali, Dhaka, 2011.
workers in three rural districts in Tanzania. BMC Health Serv Res 60 Masis L, Gichaga A, Zerayacob T, et al. Community health workers
2019;19:712. at the dawn of a new era: 4. Programme financing. Health Res Policy

34 Mushi AK, Massaga JJ, Mandara Cl, et al. Acceptability of malaria Syst 2021;19:107.
rapid diagnostic tests administered by village health workers in 61 WHO. Q&A with Dr Abdisalan Noor, head of the strategic information
Pangani district, North Eastern Tanzania. Malar J 2016;15:439. for response unit, WHO global malaria programme. 2022. Available:

35 Mubi M, Janson A, Warsame M, et al. Malaria rapid testing by http://bit.ly/3Zx5yVc [Accessed 8 Mar 2023].
community health workers is effective and safe for targeting malaria 62 McLean ARD, Wai HP, Thu AM, et al. Malaria elimination in remote
treatment: randomised cross-over trial in Tanzania. PLoS One communities requires integration of malaria control activities into
2011;6:e19753. general health care: an observational study and interrupted time

36 Arora T, Sharma S. Global scenario of counterfeit antimalarials: a series analysis in Myanmar. BMC Med 2018;16:183.
potential threat. J Vector Borne Dis 2019;56:288-94. 63 Rae JD, Landier J, Simpson JA, et al. Longitudinal trends in malaria

37 The Global Fund. Global Fund grants to the United Republic of testing rates in the face of elimination in Eastern Myanmar: a 7-year
Tanzania. 2023. Available: https://bit.ly/3qdA4GN [Accessed 25 May observational study. BMC Public Health 2021;21:1725.

2023]. 64 WHO. Integrated management of childhood illness. 2023. Available:

38 WHO. Accelerating malaria elimination in the Greater Mekong https://www.who.int/teams/maternal-newborn-child-adolescent-
Subregion. Geneva, Switzerland: World Health Organization, 2022. health-and-ageing/child-health/integrated-management-of-
Available: https://www.who int/malaria/areas/greater_mekong/ childhood-illness [Accessed 9 Mar 2023].
overview/en 65 Haazen D. Making health financing work for poor people in Tanzania.

39 PSI. The situation of community health workers in Africa. 2020. Tanzania: World Bank Publications, 2012.

Available: http://bit.ly/40MDQnX [Accessed 7 Apr 2023]. 66 Kigume R, Maluka S. The failure of community-based health

40 Galactionova K, Tediosi F, de Savigny D, et al. Effective coverage insurance schemes in Tanzania: opening the black box of the
and systems effectiveness for malaria case management in sub- implementation process. BMC Health Serv Res 2021;21:646.
Saharan African countries. PLoS One 2015;10:e0127818. 67 WHO. What do we know about community health workers? A

41 Tambo E, Adedeji AA, Huang F, et al. Scaling up impact of malaria systematic review of existing reviews. 2020.
control programmes: a tale of events in sub-Saharan Africa and 68 Chipukuma HM, Zulu JM, Jacobs C, et al. Towards a framework for
people’s Republic of China. Infect Dis Poverty 2012;1:7. analyzing determinants of performance of community health workers

42 WHO. Chronic staff shortfalls stifle Africa’s health systems: WHO in malaria prevention and control: a systematic review. Hum Resour
study. 2022. Available: http://bit.ly/40e2YE7 [Accessed 24 Mar Health 2018;16:22.

2023]. 69 CNM. A roadmap to integration for village malaria workers 2021-

43 Ahmat A, Okoroafor SC, Kazanga |, et al. The health workforce 225. Phnom Penh, Cambodia: National Centre for Parasitology,
status in the WHO African region: findings of a cross-sectional study. Entomology and Malaria Control, 2021.

BMJ Glob Health 2022;7:e¢008317. 70 Hyder Z. Medical education reform will boost Cambodia’s health

44 Gichaga A, Masis L, Chandra A, et al. Mind the global community care capacity. 2021. Available: http://bit.ly/40DjahO [Accessed 26
health funding gap. Glob Health Sci Pract 2021;9:S9-17. May 2023].

8 Adhikari B, et al. BMJ Glob Health 2023;8:6013593. doi:10.1136/bmjgh-2023-013593

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold
‘1senb Agq 920z aunr ¥ uo wodfwg yby/:sdny wouy papeojumoq "€20z 18quisdad 6 U0 £6SET0-£202-UBIWA/9ETT 0T se paysiignd sy :yiesH [eqo|S CINg


http://dx.doi.org/10.1371/journal.pone.0283405
http://dx.doi.org/10.1186/s12936-022-04300-9
http://dx.doi.org/10.4269/ajtmh.16-0208
https://bit.ly/42EAaWR
http://dx.doi.org/34532228
http://dx.doi.org/10.2471/BLT.11.030811
http://dx.doi.org/10.2471/BLT.11.030811
http://dx.doi.org/10.1186/s12936-022-04234-2
http://bit.ly/408Hf0d
https://www.severemalaria.org/countries/tanzania
bit.ly/3q4WD0p
bit.ly/3q4WD0p
bit.ly/3op9fiG
bit.ly/3op9fiG
http://dx.doi.org/10.1186/s12936-020-03250-4
http://bit.ly/3nlBdee
http://dx.doi.org/10.1186/1478-4491-7-4
http://dx.doi.org/10.1596/978-0-8213-8599-9
http://dx.doi.org/10.1596/978-0-8213-8599-9
http://dx.doi.org/10.1596/978-0-8213-8599-9
http://dx.doi.org/10.1007/978-3-319-32564-4
http://dx.doi.org/10.1007/978-3-319-32564-4
http://dx.doi.org/10.1186/s12913-019-4563-6
http://dx.doi.org/10.1186/s12936-016-1495-z
http://dx.doi.org/10.1371/journal.pone.0019753
http://dx.doi.org/10.4103/0972-9062.302030
https://bit.ly/3qdA4GN
https://www.who%20int/malaria/areas/greater_mekong/overview/en
https://www.who%20int/malaria/areas/greater_mekong/overview/en
http://bit.ly/40MDQnX
http://dx.doi.org/10.1371/journal.pone.0127818
http://dx.doi.org/10.1186/2049-9957-1-7
http://bit.ly/40e2YE7
http://dx.doi.org/10.1136/bmjgh-2021-008317
http://dx.doi.org/10.9745/GHSP-D-20-00517
http://dx.doi.org/10.1016/S0140-6736(10)62035-1
http://bit.ly/3LN4tVe
http://dx.doi.org/10.1186/s12961-022-00858-7
http://dx.doi.org/10.1136/bmjgh-2020-002533
http://dx.doi.org/10.1016/j.socscimed.2014.11.053
http://dx.doi.org/10.1016/S2214-109X(18)30482-0
http://bit.ly/3LS6ZK7
http://dx.doi.org/10.1136/bmjgh-2022-010572
http://dx.doi.org/10.1186/s12936-016-1593-y
http://dx.doi.org/10.1186/s12889-021-11027-w
https://uni.cf/3JpBsxv
http://dx.doi.org/10.1093/heapol/czi027
http://dx.doi.org/10.1186/s12961-021-00751-9
http://dx.doi.org/10.1186/s12961-021-00751-9
http://bit.ly/3Zx5yVc
http://dx.doi.org/10.1186/s12916-018-1172-x
http://dx.doi.org/10.1186/s12889-021-11749-x
https://www.who.int/teams/maternal-newborn-child-adolescent-health-and-ageing/child-health/integrated-management-of-childhood-illness
https://www.who.int/teams/maternal-newborn-child-adolescent-health-and-ageing/child-health/integrated-management-of-childhood-illness
https://www.who.int/teams/maternal-newborn-child-adolescent-health-and-ageing/child-health/integrated-management-of-childhood-illness
http://dx.doi.org/10.1596/978-0-8213-9473-1
http://dx.doi.org/10.1186/s12913-021-06643-6
http://dx.doi.org/10.1186/s12960-018-0284-x
http://dx.doi.org/10.1186/s12960-018-0284-x
http://bit.ly/40DjahO

I

71 The World Bank. Community health workers (per 1,000 people) -
Cambodia. 2023. Available: https://data.worldbank.org/indicator/SH.
MED.CMHW.P3?locations=KH [Accessed 16 Jun 2023].

72 Williams P. Tanzania’s community-based health program. 2020.
Available: http://bit.ly/3nIxs8B [Accessed 26 Mar 2023].

73 Kolesar RJ, Bogetoft P, Chea V, et al. Advancing universal health
coverage in the COVID-19 era: an assessment of public health
services technical efficiency and applied cost allocation in
Cambodia. Health Econ Rev 2022;12:10.

74 Statista. Number of health facilities in Tanzania as of 2021, by type.
2021. Available: http://bit.ly/3zdfPu4 [Accessed 26 Mar 2023].

75

76

77

78

BMJ Global Health

Statista. Number of hospitals in Tanzania as of 2022, by region.
2022. Available: http://bit.ly/3TMmVzb [Accessed 26 Mar 2023].
Kolesar RJ, Pheakdey S, Jacobs B, et al. Expanding social health
protection in Cambodia: an assessment of the current coverage
potential and gaps, and social equity considerations. Int Social
Security Review 2020;73:35-63.

Ubwani Z. Health insurance covers 15 percent of Tanzanians. 2023.
Available: http://bit.ly/3IGINjO [Accessed 26 Mar 2023].

Durizzo K, Harttgen K, Tediosi F, et al. Toward mandatory health
insurance in low-income countries? An analysis of claims data in
Tanzania. Health Econ 2022;31:2187-207.

Adhikari B, et al. BMJ Glob Health 2023;8:6013593. doi:10.1136/bmjgh-2023-013593

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold
‘1senb Agq 920z aunr ¥ uo wodfwg yby/:sdny wouy papeojumoq "€20z 18quisdad 6 U0 £6SET0-£202-UBIWA/9ETT 0T se paysiignd sy :yiesH [eqo|S CINg


https://data.worldbank.org/indicator/SH.MED.CMHW.P3?locations=KH
https://data.worldbank.org/indicator/SH.MED.CMHW.P3?locations=KH
http://bit.ly/3nlxs8B
http://dx.doi.org/10.1186/s13561-021-00354-8
http://bit.ly/3zdfPu4
http://bit.ly/3TMmVzb
http://dx.doi.org/10.1111/issr.12227
http://dx.doi.org/10.1111/issr.12227
http://bit.ly/3lGINj0
http://dx.doi.org/10.1002/hec.4568

	Comparing the roles of community health workers for malaria control and elimination in Cambodia and Tanzania
	Abstract
	Introduction﻿﻿
	CHWs for malaria control
	Comparison between Cambodia and Tanzania
	Comparison of CHW networks in Southeast Asia and sub-Saharan Africa
	A way forward
	Governance and organisational structure
	Sustainable funding
	Training and supervision of CHWs

	References


