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A B S T R A C T

Background

The World Health Organization (WHO) recommends parasitological testing of all suspected malaria cases using malaria rapid diagnostic
tests (mRDTs) or microscopy prior to treatment. Some governments have extended this responsibility to community health workers (CHWs)
to reduce malaria morbidity and mortality through prompt and appropriate treatment. This is an update of a Cochrane Review first
published in 2013.

Objectives

To evaluate community-based management strategies for treating malaria or fever that incorporate both a definitive diagnosis with an
mRDT and appropriate antimalarial treatment.

Search methods

We searched CENTRAL, MEDLINE, Embase, five other databases, and three trials registers up to 14 September 2021.

Selection criteria

We included individually randomized trials and cluster-randomized controlled trials (cRCTs), controlled before-aHer studies, and controlled
interrupted time series studies in people living in malaria-endemic areas, comparing programmes that train CHWs and drug shop vendors
to perform mRDTs and provide appropriate treatment versus similar programmes that do not use mRDTs, and versus routine health facility
care.

Data collection and analysis

We used standard Cochrane methods. For each dichotomous outcome, we extracted the number of participants with the event and the
total number of participants in each group, unless studies presented results at a population level only. Primary outcomes were all-cause
mortality, hospitalizations, and number of people receiving an antimalarial within 24 hours. Secondary outcomes were malaria-specific
mortality, severe malaria, outcomes related to antimalarial treatments, antibiotic prescribing to people with a negative microscopy or
polymerase chain reaction (PCR) result, parasitaemia, anaemia, and all adverse events.
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Main results

We included eight studies from several African countries, Afghanistan, and Myanmar. StaI included CHWs and drug shop vendors.

Community use of malaria rapid diagnostic tests compared to clinical diagnosis

Compared to clinical diagnosis, mRDT diagnosis results in reduced prescribing of antimalarials to people who are found to be malaria
parasite-negative by microscopy or PCR testing (71 fewer per 100 people, 95% confidence interval (CI) 79 to 51 fewer; risk ratio (RR) 0.17,
95% CI 0.07 to 0.40; 3 cRCTs, 7877 participants; moderate-certainty evidence). This reduction may be greater among CHWs compared
to drug shop vendors. People diagnosed by mRDT are more likely to receive appropriate treatment; that is, an antimalarial if they are
microscopy- or PCR-positive and no antimalarial if they are microscopy- or PCR-negative (RR 3.04, 95% CI 2.46 to 3.74, 3 cRCTs, 9332
participants; high-certainty evidence). Three studies found that a small percentage of people with a negative mRDT result (as read by the
CHW or drug shop vendors at the time of treatment) were nevertheless given an antimalarial: 38/1368 (2.8%), 44/724 (6.1%) and 124/950
(13.1%). Conversely, in two studies, a few mRDT-positive people did not receive an antimalarial (0.5% and 0.3%), and one small cross-
over study found that 6/57 (10.5%) people classified as non-malaria in the clinical diagnosis arm received an antimalarial. Use of mRDTs
probably increases antibiotic use compared to clinical diagnosis (13 more per 100 people, 95% CI 3 to 29 more; RR 2.02, 95% CI 1.21 to 3.37;
2 cRCTs, 5179 participants; moderate-certainty evidence). We were unable to demonstrate any eIect on mortality.

Community use of malaria rapid diagnostic tests compared to health facility care

Results were insuIicient to reach any conclusion.

Authors' conclusions

Use of mRDTs by CHWs and drug shop vendors compared to clinical diagnosis reduces prescribing of antimalarials to people without
malaria. Deaths were uncommon in both groups. Antibiotic prescribing was higher in those with a negative mRDT than in those with a
negative clinical diagnosis.

P L A I N   L A N G U A G E   S U M M A R Y

Does adding rapid diagnostic tests to community-based malaria programmes improve the treatment of people with malaria or
fever?

Key messages

• In regions where malaria is a serious problem (malaria-endemic areas), many people cannot access the treatment they need.
• Rapid diagnostic tests for diagnosing malaria (mRDTs) are simple to use: they involve dropping a finger prick of blood onto a small
cassette.
• In the context of community-based programmes in malaria-endemic areas, when people without professional healthcare qualifications
use mRDTs rather than providing a diagnosis based on physical signs and symptoms (clinical diagnosis), the treatment of malaria improves.
• Further research is needed to understand the impact of mRDTs on how oHen antibiotics are prescribed.

How is malaria diagnosed and treated in community-based programmes?

There are eIective and safe treatments for malaria (antimalarial medicines, also known as antimalarials), but many people still cannot
access the medicines they need, especially if they live far from health facilities. To improve this situation, local people without formal
healthcare qualifications have been trained to diagnose and treat malaria either by recognising malaria signs and symptoms or using an
mRDT. These people can be community health workers or vendors in non-pharmacy medicine shops.

What did we want to find out?

We aimed to compare the eIect of two diIerent techniques for diagnosing malaria (mRDTs and clinical diagnosis) used by local people
without formal healthcare qualifications, on the treatment given. We also wanted to compare the community use of mRDTs with the routine
care provided in health facilities, such as hospitals, to find out which approach resulted in better treatment for people with suspected
malaria.

What did we do?

This is an update of a published Cochrane Review. We searched online databases for studies that compared mRDT diagnosis to clinical
diagnosis in the community, or mRDT diagnosis and treatment in the community to health facility care. We extracted information about
the study designs, the people being treated, the type of non-medically qualified health worker, their training, the mRDTs and treatments
used, and the results (including deaths, number of people with or without malaria treated with an antimalarial, and use of antibiotics).
Where possible, we combined results using statistical soHware.

What did we find?
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We found six studies from Africa, one from Myanmar, and one from Afghanistan. Five studies compared community use of mRDT to
community clinical diagnosis of malaria, and three compared community use of mRDT to health facility care. Five studies used laboratory
tests to double-check the community diagnosis of malaria (whether mRDT or clinical). All studies except one oIered less than one week's
training to the staI. The antimalarials used were mostly for taking by mouth, although two studies also trained staI to give medicine to
very ill children by inserting it into their bottoms. Most studies also trained staI to send people who had a negative mRDT result, people
who were very ill, young babies, and pregnant women to a health facility. The medicines were sometimes free to patients or customers.
Customers who had to pay in medicine shops oHen paid a reduced price. The mRDTs were usually free.

When mRDTs were used in the community, far fewer people who did not actually have malaria received antimalarials (about 71 fewer per
100 people). Community health workers may be less likely than medicine shop vendors to give antimalarials to people without malaria.

Similarly, more people diagnosed by mRDT (about 45 more per 100) got the right treatment: an antimalarial if they definitely had malaria
(proven by laboratory tests), no antimalarial if they did not. Some studies found that a few people with a negative mRDT result (as read
by the community health worker or medicine shop vendor) received antimalarial anyway. One small study found that some people with
a negative clinical diagnosis received an antimalarial. Conversely, other studies found that a few people with a positive mRDT result did
not get an antimalarial.

We also found some increased antibiotic use in the mRDT group in people with a negative laboratory test result compared to the clinical
diagnosis group (about 13 more uses of antibiotic per 100 people). We were unable to draw any conclusion about people's health or use
of treatments when comparing use of mRDTs in the community with the usual health facility care.

There were very few deaths in the study population.

What are the limitations of the evidence?

We are moderately confident that fewer people without malaria receive antimalarials aHer an mRDT, and that more people diagnosed by
mRDT get the right treatment, because the studies that provided these results included a large number of people, even if there were some
diIerences in study methods.

How up to date is this evidence?

This evidence is up-to-date to 14 September 2021.

Adding rapid diagnostic tests to community-based programmes for treating malaria (Review)
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Summary of findings 1.   Malaria rapid diagnostic test (mRDT) compared to clinical diagnosis in community-based malaria programmes

Malaria rapid diagnostic test (mRDT) compared to clinical diagnosis in community-based malaria programmes

Patient or population: people with suspected malaria

Setting: malaria-endemic areas

Intervention: mRDT

Comparison: clinical diagnosis

Anticipated absolute effects* (95% CI)Outcomes

Risk with clinical di-
agnosis

Risk with mRDT

Relative effect
(95% CI)

Number of par-
ticipants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Mortality There is very little evidence about the effect of
community use of mRDTs on mortality compared
to clinical diagnosis. 2 studies reported on mor-
tality, but there were very few events (4 events in
total, 3 in mRDT and 1 in clinical diagnosis)

— 7678
(2 cRCTs)

⊕⊝⊝⊝

Very lowa

—

Antimalarial pre-
scribing to mi-
croscopy- or PCR-
negative people

85 per 100 15 per 100
(6 to 34)

RR 0.17
(0.07 to 0.40)

7877
(3 cRCTs)

⊕⊕⊕⊝

Moderateb,c

mRDT probably results in a large re-
duction in antimalarial prescribing
to microscopy- or PCR-negative peo-
ple.

Composite appro-
priate treatment

22 per 100 67 per 100
(54 to 83)

RR 3.04
(2.46 to 3.74)

9332
(3 cRCTs)

⊕⊕⊕⊕

Highc

mRDT results in a large increase in
composite appropriate treatment.

Number of people
receiving an anti-
malarial

96 per 100 20 per 100
(13 to 33)

RR 0.21
(0.14 to 0.34)

4729
(2 cRCTs)

⊕⊕⊝⊝

Lowc,d,e

mRDT may result in a large reduction
in the number of people receiving
antimalarials.

Antibiotic prescrib-
ing to microscopy-
or PCR-negative
people

12 per 100 25 per 100
(15 to 41)

RR 2.02
(1.21 to 3.37)

5179
(2 cRCTs)

⊕⊕⊕⊝

Moderatef

mRDT probably results in increased
antibiotic use.

*The risk in the intervention group (and its 95% CI) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; cRCT: cluster-randomized controlled trial; mRDT: malaria rapid diagnostic test; PCR: polymerase chain reaction; RR: risk ratio.
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GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect.

aDowngraded three levels for extremely serious imprecision.
bDowngraded one level for serious inconsistency despite heterogeneity partially explained in subgroup analysis.
cNot downgraded for imprecision: optimal information size met, large sample size (more than 4000).
dDowngraded one level for serious risk of bias due to lack of blinding for this outcome and overall unclear risk of bias (Leslie 2017; Ndyomugyenyi 2016) or high risk of bias (Mubi
2011) across trials.
eDowngraded one level for serious inconsistency, although eIects and CIs are marginally similar and in the same direction.
fDowngraded one level for serious imprecision due to wide 95% CI (for the relative eIect) and 95% CI limit including a trivial absolute benefit, despite optimal information size
being met.
 
 

Summary of findings 2.   Malaria rapid diagnostic test (mRDT) in community-based care versus health facility care for people with suspected malaria

Malaria rapid diagnostic test (mRDT) in community-based care versus health facility care for people with suspected malaria

Patient or population: people with suspected malaria

Setting: malaria-endemic areas

Intervention: mRDT in community-based care

Comparison: health facility care

Outcomes Impact Number of 
participants (studies)

Certainty of the evidence
(GRADE)

All-cause mortality and
malaria mortality

No difference in all-cause and malaria mortality across studies. We are uncertain
whether mRDT in community-based care has any effect on mortality compared to
health facility care.

9428

(1 cRCT, 1 CBA)

⊕⊕⊝⊝

Lowa

Hospitalizations No difference in hospitalizations across studies. We are uncertain whether mRDT
in community-based care has any effect on mortality compared to health facility
care. 

9428

(1 cRCT, 1 CBA)

⊕⊕⊝⊝

Lowa

CBA: controlled before-after study; cRCT: cluster-randomized controlled trial; mRDT: malaria rapid diagnostic test

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
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Moderate certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect.

aDowngraded one level due to high risk of bias in randomization and allocation concealment (selection bias) in Thiam 2012 and Ohnmar 2012; and one level for imprecision due
to wide CIs, including both protective and harmful eIects.
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B A C K G R O U N D

A previous version of this Cochrane Review examined home- and
community-based programmes for treating malaria (Okwundu
2013). Subsequent studies specifically examined adding a malaria
rapid diagnostic test (mRDT) to the package of diagnosis and
treatment. For this updated Cochrane Review, we narrowed the
inclusion criteria to examine the eIects of mRDT in community-
based programmes, and excluded home-based management of
malaria (HMM), which is unlikely to include use of an mRDT.

Description of the condition

In 2020, an estimated 241 million cases of malaria occurred
worldwide, resulting in approximately 627,000 deaths (exacerbated
by service disruptions due to COVID-19). The greatest burden of
this disease is in the African region, which accounts for about
95% of reported cases and 96% of malaria deaths (WHO 2021a).
Management of malaria involves preventing transmission and
promptly diagnosing and treating cases. Malaria prevention is
centred on vector control strategies, such as the use of long-
lasting insecticide-treated or insecticidal nets (Pryce 2018; WHO
2017), indoor residual spraying (Pluess 2010; Radeva-Petrova 2014),
and larval source management (Tusting 2014). Currently, the
World Health Organization (WHO) also recommends intermittent
preventive treatment (in infants in certain settings, in pregnant
women, and in children under five years of age) as well as
seasonal malaria chemoprevention (WHO 2010a; WHO 2012a; WHO
2012b; WHO 2021b; WHO 2022). Prompt diagnosis and appropriate
treatment of malaria cases reduces malaria-related morbidity
and mortality, while also reducing the pool of individuals who
contribute to transmission. Currently, the WHO recommends that
all suspected malaria cases be confirmed by a parasitological test
such as microscopy or mRDT before treatment (WHO 2015; WHO
2022).

Current evidence shows that artemisinin-based combination
therapies (ACTs) are safe and eIective in the treatment of
malaria (Sinclair 2009; Zani 2014). Consequently, they are
recommended as the first-line treatment for uncomplicated
Plasmodium falciparum (P falciparum) malaria in children and
adults, except in the first trimester of pregnancy (WHO 2021b;
WHO 2022). For uncomplicated cases of Plasmodiumvivax (P vivax),
Plasmodiumovale (P ovale), Plasmodiummalariae (P malariae), and
Plasmodiumknowlesi (P knowlesi) malaria, the recommended first-
line treatment is ACTs or chloroquine in areas with chloroquine-
susceptible infections, and ACTs only in areas with chloroquine-
resistant infections (Gogtay 2013; WHO 2015; WHO 2022). The
recommended treatment for severe malaria is intravenous or
intramuscular artesunate for at least 24 hours, followed by three
days of oral ACT as soon as the person can tolerate oral therapy.
Pending transfer to an appropriate facility for further care, adults
and children receive a single intramuscular dose of artesunate,
artemether or quinine. Alternatively, a single rectal dose of
artesunate (10 mg/kg bodyweight), can be administered to children
under six years of age as prereferral treatment in remote areas
where comprehensive treatment is unavailable (WHO 2015; WHO
2022).

Despite the availability of eIective and safe interventions to treat
malaria, the proportion of people who receive the recommended
treatment is still low, especially in children under five years of
age (WHO 2021a). The causes are multifactorial, including lack

of physical access to prompt diagnosis and eIective treatment
services, especially for children in rural areas and hard-to-reach
populations; lack of health personnel; and weak health systems
(UNICEF 2014). Furthermore, not all people seek treatment at
health facilities: treatment-seeking behaviours vary and depend
on socioeconomic, religious and cultural factors, amongst others
(Kassam 2015).

Description of the intervention

Community-based interventions, which originated in 1920s China
and proliferated in the 1970s in many low-income settings (Perry
2014), have been shown to improve maternal and paediatric
health outcomes (Lassi 2010; Rosato 2008), and, increasingly,
malaria outcomes (Christopher 2011; Salam 2014; Smith Paintain
2014). Community-based programmes complement public health
services to ensure prompt detection and treatment of malaria (ICF
International 2012). It is imperative that health systems are able
to accommodate the needs and preferences of the people they
serve, to ensure the proper implementation of malaria treatment
programmes. Community-based management of malaria involves
working with people from a particular community who are
available to help manage malaria in their setting by performing a
clinical or mRDT-based diagnosis and administering prepackaged
antimalarial medicines (Sunguya 2017; WHO 2004). mRDTs are
simple, quick, and relatively inexpensive tests that detect
parasite-specific antigens or genus- or species-specific enzymes
in whole blood samples from finger pricks (WHO 2015). This
recommendation is based on the evidence that private drug outlets
and community health workers (CHWs) play a significant role in the
treatment of malaria because of their proximity, aIordability and
convenience. Though these individuals do not generally receive
professional or paraprofessional education, they do receive limited
training to equip them for the tasks they are expected to perform
in the community (Perry 2014). Owing to the success of community
case management (CCM) of malaria, this intervention has been
expanded to incorporate the management of other childhood
illnesses, such as pneumonia and diarrhoea, under the integrated
community case management (iCCM) approach (Young 2012).

How the intervention might work

The spectrum of activities involved in home- and community-
based management of suspected malaria is quite broad.  Winch
2005  summarized interventions for the case management of
children with malaria or pneumonia outside health facilities into
seven models, six of which are relevant to the management
of malaria. These models are constructed depending on who
assesses the sick child (family versus CHW), method of diagnosis
(microscopy, mRDT, or clinical assessment), provision of an
antimalarial by CHW or family, and method of referral to the nearest
health facility (Winch 2005). The duties of those involved oHen
include prevention and health promotion specific to malaria, as
well as case identification and management (Sunguya 2017). Other
providers of antimalarials include registered or unregistered drug
shops operating a private service with varying levels of diagnostic
and case management capacity or training.

The WHO guidelines for the management of malaria have evolved
considerably since 2006 (WHO 2006; WHO 2010b; WHO 2015; WHO
2021b; WHO 2022). Though ACTs have remained the recommended
treatment for uncomplicated malaria, the guidelines increasingly
emphasize the utility of parasitological testing of malaria using
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RDTs or microscopy prior to treatment. The aims of this approach
are to improve care in parasite-positive people, identify parasite-
negative people who may have other conditions so that they may
also receive appropriate treatment, and thereby ensure rational
use of antimalarials (WHO 2021b; WHO 2022). This approach
has revolutionized the delivery of community-based treatment of
malaria, with increased incorporation of RDTs in these programmes
to ensure accurate diagnosis of fever by CHWs and related
workers. As summarized in  Figure 1  and  Figure 2, community-
based programmes for the management of malaria aim to reduce

malaria-related morbidity and mortality by increasing access to
and availability of antimalarial treatment, and ensuring prompt
and appropriate treatment of cases and adherence to treatment.
The intervention also ensures timely identification and referral of
cases of severe malaria and fevers from other causes (Amouzou
2014; WHO 2004). Despite the evidence presented in these reviews,
uncertainty remains about the eIectiveness of community-based
management strategies for treating malaria or fever specifically
where mRDTs have been incorporated.

 

Figure 1.   Conceptual framework for community-based programmes for malaria.

 
 

Figure 2.   Logic model for community-based programmes for malaria.
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mRDT: malaria rapid diagnostic test; ACT: artemisinin-based combination therapy.
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Figure 2.   (Continued)

 

Why it is important to do this review

Several reviews have examined the evidence on home- and
community-based interventions for the management of malaria,
as summarized in  Table 1. The previous version of this Cochrane
Review aimed to assess the eIectiveness of home-based and
community-based management strategies for treating malaria or
fever (Okwundu 2013). It included 10 studies: eight involving
presumptive treatment of fevers and two where CHWs were trained
to use mRDTs to guide treatment decisions (Okwundu 2013). The
single study involving retail outlet staI did not equip them with
mRDTs (Kangwana 2011). There was moderate-certainty evidence
that home- and community-based intervention for malaria reduced
time to treatment with an eIective antimalarial, and reduced all-
cause mortality. However, the intervention had little or no eIect
on the prevalence of anaemia, and there was uncertainty regarding
the eIect of the intervention on hospitalizations and parasitaemia
prevalence. Gaps in the evidence included a paucity of studies
examining:

• community-based interventions including parasitological
confirmation of malaria diagnosis with RDTs;

• adverse events relating to the intervention;

• severe malaria; and

• malaria-specific mortality.

Before and since the publication of Okwundu 2013, other reviews
have examined the evidence on home- and community-based
interventions for the management of malaria, as summarized
in Table 1. Hopkins 2007 synthesized the evidence on the impact
of HMM on health outcomes in Africa, finding that the number of
relevant studies was limited, that the impact on morbidity and
mortality endpoints was mixed, and that the evidence base for HMM
in Africa regarding the use of ACTs was narrow, requiring additional
research. No included studies involved mRDTs.

Several other reviews have evaluated the evidence on related
questions, including the eIectiveness of CHWs in delivering iCCM
(Amouzou 2014; Awor 2014; Christopher 2011). Again, there was
limited evidence available for this assessment, highlighting the
need for larger and more rigorous trials. Three published reviews
narrowed the focus to examine the impact of mRDTs used by
private medicine retail outlets and CHWs on CCM of malaria
(Boyce 2017; Ruizendaal 2014; Visser 2017).  Boyce 2017  found
that CHWs rarely provided inappropriate treatment of mRDT-
negative participants. However, Ruizendaal 2014 found some non-
adherence to negative mRDT results and low referral rates. More
recently,  Visser 2017  found that mRDT uptake by consumers
varied from 8% to 100%; and that among the people who tested
negative, provision of antimalarials varied from 2% to 83% and

was less than 20% in eight studies. Longer provider training, lower
mRDT retail prices and frequent supervision appeared to have a
positive eIect on mRDT uptake and provider adherence to results.
Performance of mRDTs by vendors was generally good, but disposal
of medical waste and referral of customers to public facilities
were common challenges.  Visser 2017  concluded that expanding
services to include malaria diagnostics may improve malaria case
management and curb overtreatment with antimalarials.

However, doing this would require careful planning. Two reviews
assessed the eIectiveness of strategies to improve CCM of
malaria (Smith Paintain 2014; UNICEF 2012). Though they included
clinically important outcomes such as reduction in all-cause
mortality and severe malaria morbidity, these reviews were limited
to studies carried out in sub-Saharan Africa (Smith Paintain
2014), and from 2000 onwards (UNICEF 2012). They concluded
that CHWs demonstrated high ability in the safe use of mRDTs
and adherence to results, prescribing ACTs for most mRDT-
positive participants and few ACTs for mRDT-negative participants.
However, challenges remain with respect to management of mRDT-
negative people, and the long-term success of CHW programmes
requires strengthening of health system capacity to support
commodity supply, supervision, and appropriate treatment of
referred cases.  Sunguya 2017  described the role of CHWs and
related workers in malaria prevention and management in malaria-
endemic regions, and highlighted the challenges they encounter,
which include lack of remuneration, stockouts of essential drug
supplies, and poor supervision. Even aHer the publication of
these reviews, uncertainty remains about the eIectiveness of
community-based management strategies for treating malaria or
fever.

Since  Okwundu 2013, more studies have examined the impact
of community-based interventions on the treatment of malaria.
Furthermore, due to a shiH in research focus, there are newer
areas of interest not included in the original review, such as
the use of prereferral artesunate for severe cases. Other related
reviews described in Table 1  fall short of answering our question
despite overlaps in evidence. It is imperative that the evidence
be kept up to date to inform policy. In the first edition of
this review, the authors noted that adding mRDTs may reduce
overuse of antimalarial drugs. Very little evidence was available
on community programmes using mRDTs at that time, but a
series of relevant studies have been published since. As mRDTs
are increasingly adopted in line with recommendations, it is less
likely that family members or caregivers can provide home-based
treatment for malaria, owing to supply, quality, and supervision
issues. Therefore, this review update will not include home-based
management of fever or malaria.
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The previous review also highlighted the importance of diagnosing
and treating fever in people with a negative mRDT result. This
concern has contributed to the development of iCCM, which
includes the use of antibiotics in pneumonia, for example. This is
covered in a separate Cochrane Review (Oliphant 2017).

O B J E C T I V E S

To evaluate community-based management strategies for treating
malaria or fever that incorporate both a definitive diagnosis with an
mRDT and appropriate antimalarial treatment.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomized controlled trials (RCTs) for which the unit of
randomization is the individual or cluster; controlled before-aHer
studies (CBAs) with a contemporaneous control group and at least
two sites per arm; and controlled interrupted time series studies.

Types of participants

People living in malaria-endemic areas.

Types of interventions

Intervention

Any programme that trains community-based volunteers, CHWs,
other non-medically qualified providers, or sellers of drugs (drug
shop vendors) to perform mRDT diagnosis and treat positive cases
with an antimalarial.

Comparison

We considered studies that compared the intervention to:

• community-based clinical diagnosis and treatment of malaria;
or

• routine health facility-based care (which is likely to use mRDTs).

Types of outcome measures

We considered the following outcomes in intervention and control
arms.

Primary outcomes

• All-cause mortality

• Hospitalizations

• Number of people receiving an antimalarial within 24 hours

Secondary outcomes

• Malaria-specific mortality

• Severe malaria

• Other outcomes related to antimalarial treatment as reported
by study authors:
◦ Antimalarial prescribing to microscopy- or polymerase chain

reaction (PCR)-negative people

◦ Appropriate treatment (a composite measure defined against
the malaria microscopy or PCR result: positive malaria
treated with an antimalarial and negative cases receiving no
antimalarial)

◦ Antimalarial treatment based on mRDT results

• Antibiotic prescribing to microscopy- or PCR-negative people

• Parasitaemia

• Anaemia

• Any adverse event as reported in the included studies

• Other outcomes considered relevant for the review

Search methods for identification of studies

We attempted to identify all relevant trials regardless of language
or publication status (published, unpublished, in press, and in
progress).

Electronic searches

We searched the following databases using the search terms and
strategy presented in Appendix 1.

• Cochrane Infectious Diseases Group Specialized Register (14
September 2021).

• Cochrane Central Register of Controlled Trials (CENTRAL, 2021,
Issue 9, published in the Cochrane Library).

• MEDLINE PubMed (1946 to 14 September 2021).

• Embase Ovid (1947 to 14 September 2021).

• Social Science Citation Index-Expanded (Web of Science, 1900 to
14 September 2021).

• CINAHL EBSCOHost (1982 to 14 September 2021).

• PsycINFO EBSCOHost (1967 to 14 September 2021).

We also searched the WHO International Clinical Trials
Registry Platform (ICTRP; who.int/ictrp), and ClinicalTrials.gov
(clinicaltrials.gov), for trials in progress, on 14 September 2021,
with the search terms 'malaria', 'home-based', 'community-based'
and 'presumptive treatment'.

Searching other resources

We handsearched relevant conference proceedings including MIM
Pan-Africa Malaria and ASTMH Conferences from 2011 to 2021,
and checked the reference lists of all identified studies and other
relevant reviews.

Data collection and analysis

Selection of studies

Two review authors (EA, AB) independently assessed the titles
and abstracts obtained from the searches to identify potentially
eligible studies using a study selection form. We resolved any
discrepancies through discussion, and when required, consulted a
third person (Paul Garner (PG)). We obtained the full text articles
of all selected abstracts to formally assess eligibility using the
prespecified eligibility criteria. We used a reference manager to
identify multiple publications from the same study. Reasons for
excluding studies are summarized in the Characteristics of excluded
studies table.

Data extraction and management

Two review authors (EA, AB) independently extracted data from
the studies using a detailed, prepiloted data extraction form. Any
discrepancies were resolved through discussion and consensus or,
if necessary, by consulting a third person (PG). We extracted the
following information.
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• Study data, comprising:
◦ study duration;

◦ study location;

◦ study design;

◦ source of funding;

◦ study site; and

◦ prevalence of malaria.

• Participant data, comprising:
◦ inclusion and exclusion criteria;

◦ ages; and

◦ sample size

• Details of the interventions, including:
◦ nature of the drug shop vendor, CHW, or other non-medically

qualified health worker;

◦ content, type and duration of training (including details of the
mRDT and treatments to be used, how mRDTs were provided
and should be used);

◦ supervision of the scheme (frequency of visits to the provider,
if any; form of recording supervision);

◦ incentives or payment for the provider;

◦ use of charts, algorithms, posters and other materials to help
with dosing; and

◦ any other community activities organized to support the
scheme.

• Outcome-related data, including:
◦ all-cause mortality;

◦ malaria-related mortality;

◦ hospitalizations;

◦ malaria parasitological prevalence;

◦ adverse events;

◦ anaemia;

◦ parasitaemia;

◦ severe malaria;

◦ treatment with an antimalarial as reported by study authors;
and

◦ antibiotic prescribing to microscopy- or PCR-negative
people.

For each dichotomous outcome, we extracted the number of
participants with the event and the total number of participants in
each group.

Cluster-randomized controlled trials

Where a trial adjusted for clustering, we extracted the adjusted
measure of eIect and its 95% confidence interval (CI). However,
if the trial did not adjust for clustering, we attempted to contact
study authors to request estimates for the intra-cluster correlation
coeIicient (ICC) values, to make appropriate adjustments in our
analysis using the methods described in the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2019). In case of
no response, we sought estimates of ICC values from similar trials.
Failing that, we conducted a sensitivity analysis imputing three
diIerent ICC values of 0.01, 0.05 and 0.1 to assess the robustness of
the results as per the original review (Okwundu 2013).

Non-randomized trials

For dichotomous outcomes in CBAs, we extracted event rates
before and aHer the intervention for both treatment groups. Where
studies presented measures of eIect that compared intervention
versus control, we extracted the result and noted whether the
measure of eIect was adjusted for any confounders. We found no
interrupted time series studies, only CBAs.

Assessment of risk of bias in included studies

Two review authors (EA and MM) independently assessed risk of
bias using diIerent criteria depending on the study design, as
indicated below. Any diIerences were resolved through discussion.
We presented the results of this assessment in the risk of bias
summary, risk of bias graph, and risk of bias tables.

Individually randomized trials

We assessed the risk of bias of individual RCTs, including cross-over
trials, using the Cochrane risk of bias tool (RoB 1;  Higgins 2017).
This approach assesses the risk of bias across the following five
domains.

• Bias arising from the randomization process.

• Bias due to deviations from intended interventions.

• Bias due to missing outcome data.

• Bias in measurement of the outcome.

• Bias in selection of the reported results.

Cluster-randomized controlled trials

For cluster-randomized controlled trials (cRCTs), we included
additional aspects recommended in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2019).

Non-randomized trials

For non-randomized trials, we used the suggested risk of bias
criteria for Cochrane EIective Practice and Organisation of Care
reviews (EPOC 2017).

Measures of treatment e;ect

We presented the measures of treatment eIect as reported by the
study authors, with 95% CIs and tests of statistical significance
where available. We summarized dichotomous outcomes using risk
ratios (RRs) with 95% CIs (or other measures of eIect if RRs were
not presented in the trial reports of non-randomized or cRCTs).

Unit of analysis issues

Where cluster-randomized controlled trials did not explicitly adjust
for the cluster design, in order to make appropriate adjustments
ourselves, we sought ICC values from the included trials or from
similar trials on malaria. Where appropriately adjusted eIect
estimates were not available for a particular outcome, we adjusted
our eIect estimates (for binary outcomes) by dividing both the
numerator and denominator by the design aIect. The design eIect
is given by 1 + (m − 1) × ICC, where m is the average cluster size
and ICC is the intra-cluster correlation coeIicient obtained from the
study. Where no ICC was reported, we used a common ICC of 0.01.
For one cross-over cRCT, we were unable to adjust for the cross-over
eIect (only for clustering), as there was insuIicient information and
no response from the corresponding authors (Mubi 2011).
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Dealing with missing data

We contacted study authors where there were missing or unclear
data. No imputation measures for missing data were applied.
Participants with missing information (including losses to follow-
up) were excluded from the analysis.

Assessment of heterogeneity

We assessed statistical heterogeneity by visually inspecting
the forest plots (to detect overlapping CIs), using the I2
statistic (a value of 50% was considered to represent moderate
heterogeneity;  Higgins 2003; Deeks 2022), and applying the Chi2
test (a P value of 0.10 was considered to indicate statistically
significant heterogeneity).

Assessment of reporting biases

The likelihood of reporting bias was not examined using funnel
plots, as we included fewer than 10 trials in this review update.

Data synthesis

We analysed the data using Review Manager Web (Review Manager
Web 2022) and Stata 16 (Statacorp), and pooled trial results in meta-
analyses where appropriate. We used a random-eIects model
throughout as we were estimating an average eIect and expected
heterogeneity across trials. A fixed-eIect model was only used
if clinical heterogeneity was absent and statistical heterogeneity
was not substantial (where substantial statistical heterogeneity
was defined as unexplained I2 statistic above 80% or Chi2 below
0.001. For example, we used a fixed-eIect model where there was
no clinical heterogeneity across study eIect estimates (i.e. eIect
estimates were clinically equivalent) despite significant statistical
heterogeneity due to small standard errors. Where possible and
appropriate, we added the adjusted raw data (as dichotomous
outcomes) in Review Manager Web (Review Manager Web 2022) for
analysis or via the generic inverse variance method for reported
cluster (or cross-over) adjusted eIect estimates and 95% CIs. When
reporting total number of participants per arm, we reported the
unadjusted totals. For meta-analysis, we used ITT data where
possible. We reported CBAs narratively and did not pool the results.

Statistical heterogeneity was explored via subgroup analysis per
outcome, and reported without pooled eIect estimates.

Subgroup analysis and investigation of heterogeneity

We conducted a subgroup analysis to explore reasons for significant
heterogeneity between trials, dividing the results according to the

role of the people who received training (drug shop vendors or
CHWs). We were unable to create subgroups for transmission zone
or diIerent intervention methods, because we included a small
number of trials, some of which did not present the relevant
data separately. Additionally, we were unable to perform subgroup
analysis by age as these strata were not mutually exclusive.

Sensitivity analysis

We conducted sensitivity analyses (post hoc) to determine the
eIect of collapsing diIerent transmission zone trial estimates
reported in  Ndyomugyenyi 2016,  and the eIect of relaxing our
exclusion criteria to include  Mbonye 2015, which had a large
proportion (50%) of healthcare professionals (nurses who owned
drug shops). We performed the latter analysis in case other studies
had also included healthcare professionals such as nurses.

Summary of findings and assessment of the certainty of the
evidence

We assessed the certainty of the evidence across each outcome
measure using the GRADE approach. The certainty rating across
studies has four levels: high, moderate, low, or very low. RCTs are
initially categorized as high certainty, but can be downgraded aHer
assessment of five criteria: risk of bias, inconsistency, indirectness,
imprecision, and publication bias. Observational studies are
initially categorized as low certainty and can be downgraded
by these same criteria. In exceptional circumstances they may
be upgraded: where the eIect size is large, where all plausible
confounders are likely to reduce the eIect size, and where there is
evidence of a dose-response eIect (Guyatt 2011). We presented the
results using informative statements combining size and certainty
of eIects, as recommended for systematic reviews (Santesso 2020).

R E S U L T S

Description of studies

See Table 2 and Table 3 for a summary of each included study.

Results of the search

Figure 3 presents the study flow diagram. We retrieved 3060 records
through database searching, and there were 2080 aHer removal
of duplicates. AHer screening by title and abstract, we excluded
2011 records, and assessed 69 full-text articles for eligibility. We
excluded 61 articles, and one study was ongoing. In this review
update, we included seven new studies and one study from the
original Cochrane Review (Okwundu 2013).
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Figure 3.   Study flow diagram.
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Included studies

Settings

Of the eight included studies, six were conducted in Africa: one in
Ghana (Ansah 2015), two in Uganda (Cohen 2015; Ndyomugyenyi
2016), one in Tanzania (Mubi 2011), one in the Democratic Republic
of Congo (Swana 2016), and one in Senegal (Thiam 2012). The
remaining two studies took place in Afghanistan (Leslie 2017), and
Myanmar (Ohnmar 2012). All studies that described the setting
indicated that it was rural; however, malaria endemicity and
transmission intensities varied.

Study designs, populations, and personnel

There were five cRCTs (Ansah 2015; Cohen 2015; Leslie 2017;
Ndyomugyenyi 2016; Ohnmar 2012), one cross-over cRCT (Mubi
2011), and two CBAs (Swana 2016; Thiam 2012). All cRCTs adjusted
for the cluster design, via random-eIects logistic regression,
generalized linear mixed models, or adjustment of standard errors
for clustering eIects. Five studies compared community use
of mRDT with community clinical diagnosis of malaria (Ansah
2015; Cohen 2015; Leslie 2017; Mubi 2011; Ndyomugyenyi 2016),
while the other three compared community use of mRDT with
health facility-based care (Ohnmar 2012; Swana 2016; Thiam
2012). The people trained to use mRDTs to diagnose malaria
were CHWs or equivalent workers with diIerent job titles (paid
or unpaid), hereinaHer all considered CHWs (Leslie 2017; Mubi
2011; Ndyomugyenyi 2016; Ohnmar 2012; Swana 2016; Thiam
2012); or community-based drug shop vendors (Ansah 2015; Cohen
2015). Seven studies included adults and children (typically with a
minimum age of two to six months), while Ndyomugyenyi 2016 only
included children under five years of age. Data collection involved
various combinations of:

• records kept by the community staI (Ansah 2015; Leslie 2017;
Mubi 2011; Ndyomugyenyi 2016; Ohnmar 2012; Swana 2016;
Thiam 2012);

• household surveys (Cohen 2015; Ohnmar 2012); and

• questionnaires for the drug shop vendors (Mubi 2011).

Swana 2016  used pre- and postintervention school malaria
prevalence surveys for their primary endpoint, while  Ohnmar
2012 used death registers and verbal autopsy surveys, and Thiam
2012  used pre- and postintervention routine data collected at
health facility level. Five studies included microscopy or PCR tests
to verify the diagnosis of malaria (Ansah 2015; Leslie 2017; Mubi
2011; Ndyomugyenyi 2016).

Intervention

There were variations in the detail of the intervention, but
in all studies the intervention-specific training (in combination
with or over and above standard malaria case management
training) oIered to community staI lasted less than one week,
except in  Thiam 2012,  where staI received two weeks of
practical training aHer an initial three days of theory. The
antimalarial drugs used to treat uncomplicated malaria were
predominantly ACTs for P falciparum infection, or chloroquine
for Pvivax in Afghanistan and Myanmar (Leslie 2017; Ohnmar
2012).  Ndyomugyenyi 2016  and  Swana 2016  trained staI to give
rectal artesunate as prereferral treatment for severe malaria, and
all studies trained staI to refer malaria-negative people and at-
risk groups to a health facility. Antimalarial drugs were free of

charge to participants in Swana 2016, but not in Ansah 2015, Cohen
2015  or  Thiam 2012  (through the cost was subsidized in  Ansah
2015  and  Cohen 2015). The remaining trials did not provide
this information. The mRDTs were free for patients or customers
in  Ansah 2015,  Ohnmar 2012,  and  Thiam 2012,  but not in  Cohen
2015. All studies supervised community-based staI through regular
visits, with some observation of how they worked. Ansah 2015 also
used mystery clients.

Outcomes measured

Four studies reported mortality (Ansah 2015; Mubi 2011; Ohnmar
2012; Thiam 2012), although  only  Thiam 2012  reported this at
a population level. Most other outcomes concerned the use of
antimalarials in relation to a test result: either the mRDT result as
reported by the CHW or drug shop vendor (i.e. mRDT arm only), or
the result of a subsequent laboratory test performed to determine
true malaria positivity or negativity.

Three studies presented the composite outcome of appropriate
treatment, which was the proportion of participants with a positive
microscopy or molecular PCR result from a dried blood spot
who received an antimalarial, combined with the proportion of
participants with a negative microscopy or blood PCR result
who did not receive an antimalarial (Ansah 2015; Leslie 2017;
Ndyomugyenyi 2016). This outcome therefore relates to targeting
of treatment; those with malaria receive the antimalarial they need,
while those without malaria do not.

No study reported our predetermined primary outcome of
the number of people receiving an antimalarial within
24 hours, although four reported the number of people
receiving an antimalarial with no timeline (Leslie 2017; Mubi
2011; Ndyomugyenyi 2016; Ohnmar 2012), and  Ndyomugyenyi
2016  reported appropriate treatment within 24 hours.  Swana
2016  reported parasitaemia through school-based prevalence
surveys using a stratified, randomized and proportional sampling
method, and  Mubi 2011  reported adverse event outcomes,
including severe malaria. Though not a predetermined review
outcome, we also describe referrals and the operational validity of
the mRDTs used, where relevant data were available.

Excluded studies

We assessed the full-text of 70 articles, excluding 62. The reasons
for excluding eight of these are described in the Characteristics of
excluded studies  table. In most cases, the intervention included
case management of diseases other than malaria (Awor 2014;
Biemba 2016; Kitutu 2017; Mukanga 2012; Yeboah-Antwi 2010).
In Maloney 2017, the diIerence between arms was recommended
retail price, and Gaye 2020 had mRDTs in both trial arms. In Mbonye
2015, a large proportion of drug shop vendors had professional
healthcare qualifications (nurses, midwives or clinical oIicers;
37.9% in the intervention arm and 56.7% in the control arm), while
the remainder were auxiliary nurses or nursing aides. Therefore, we
excluded this study from the review as per our eligibility criteria,
but included it in a sensitivity analysis in case other studies had
included some healthcare professionals without reporting this
detail.

Risk of bias in included studies

See the Characteristics of included studies table for a description
of risk of bias concerns,  Figure 4  for the risk of bias
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summary,  and  Figure 5  for the risk of bias graph. As mentioned
in  Assessment of risk of bias in included studies, we applied
diIerent criteria depending on the study design, which is why the
table, summary and graph have blank spaces (where a criterion is

not relevant to the study design). Similarly, we performed no bias
assessment where an outcome was not included for a particular
study design.
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Figure 4.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
Di;erent criteria were applied depending on the study design, and we performed no bias assessment where an
outcome was not included for a particular study design.
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Figure 4.   (Continued)
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Figure 5.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies. Di;erent criteria were applied depending on the study design, and we performed no bias
assessment where an outcome was not included for a particular study design.
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Allocation

Most cRCTs used adequate random sequence generation and so
were considered at low risk of bias in this regard. An exception
was Mubi 2011, where each CHW was assigned a unique number
on a ticket to determine the order of cross-over from use of
mRDT to clinical diagnosis every other week. As the publication
provided no details on how these unique numbers were assigned,
we considered risk of bias to be unclear. Similarly, the limited
information provided in  Ohnmar 2012  made it impossible to
assess risk of bias related to random sequence generation. The
details of allocation concealment were insuIicient to assess the
corresponding risk of bias in all studies, except Mubi 2011, which we
considered at low risk of bias, and Ohnmar 2012, which we judged
at high risk of bias. We judged all CBAs at high risk of selection bias
because of inherent limitations of this study design.

Blinding

While blinding of CHWs or drug shop vendors and participants
themselves was not possible in any study, this is unlikely to
have aIected mortality rates. However, it is unclear whether
lack of blinding may aIect other outcomes, such as antimalarial
prescribing to microscopy- or PCR-negative people (or associated

composite measure), or the number of people who receive an
antimalarial. Again, the design used by Mubi 2011 may lend itself to
a higher risk of bias, as it relied on CHWs themselves collecting data
while alternating mRDTs and clinical diagnoses weekly. Outcome
measures based on laboratory results (i.e. microscopy or PCR),
where laboratory staI were blinded to the intervention, were
considered at low risk of detection bias. This was the case for
all cRCTs measuring prescribing of antimalarials to microscopy-
or PCR-negative participants, or associated composite results. We
assessed CBAs at high risk of performance and detection bias
because of inherent limitations of this study design.

Incomplete outcome data

We considered most studies at low risk of attrition bias for all
outcomes. An exception was  Ohnmar 2012,  whose methods for
capturing mortality data had to be modified mid-study aHer the
original plan led to under-reporting.  We also considered  Cohen
2015  at high risk of attrition bias for number of people receiving
an antimalarial, as 40% of shops did not buy the mRDTs and three
shops accounted for 32% of mRDTs used. However, it is important
to note that this attrition measure was the main outcome measure
for the study. The two CBAs were diIicult to assess for attrition bias
due to limited information.
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Selective reporting

We judged all studies at low risk of reporting bias as the
publications appear to reflect registered details where available.

Other potential sources of bias

Other biases we considered for cRCTs were recruitment
aHer randomization, and contamination. For recruitment aHer
randomization, baseline imbalance was minimal, and we therefore
assessed all studies as having some concerns. While few studies
mentioned the possibility of contamination, the description of
the study sites did not suggest a high risk of bias. The exception
was  Mubi 2011,  where the cross-over design naturally lends
itself to more potential to bias. It was also unclear how the
significant diIerence in baseline parasite prevalence between
groups in Swana 2016 aIected this outcome measurement. Not all
studies reported on uptake of the mRDTs.

E;ects of interventions

See: Summary of findings 1 Malaria rapid diagnostic test (mRDT)
compared to clinical diagnosis in community-based malaria
programmes; Summary of findings 2 Malaria rapid diagnostic test
(mRDT) in community-based care versus health facility care for
people with suspected malaria

Comparison 1: malaria rapid diagnostic test versus clinical
diagnosis in community-based care

See Summary of findings 1.

All the studies in this comparison were cRCTs; Mubi 2011 was the
only study with a cross-over cluster design.

All-cause mortality

Two studies reported deaths (Ansah 2015; Mubi 2011), although
the single death reported in  Ansah 2015  actually occurred aHer
the study period. Given the very low number of deaths, and the
fact that these data were not adjusted for cluster or cross-over
designs, meta-analysis was not possible. We do not know whether
community use of mRDTs compared to clinical diagnosis aIects
mortality. In Mubi 2011, four participants died: three children under
five years old who died within the first three days of follow-up (two
in the intervention arm, one in the control arm), and one adult
in the intervention arm who died within seven days. Two of the
children were mRDT- and microscopy-positive (32,800 parasites/
μL and 54,000 parasites/μL), and had been referred for further
management of severe malaria aHer receiving ACT. The third child
and the adult were both mRDT- and microscopy-negative and
had been referred without ACT treatment because of breathing
problems (in the child) and stomach problems (in the adult).

Hospitalizations

No studies reported hospitalizations.

Number of people receiving an antimalarial within 24 hours

No studies reported the number of people receiving an antimalarial
within 24 hours, although some studies reported the number of
people receiving an antimalarial without a timescale (see Analysis
1.3).

Malaria-specific mortality

There were two malaria-related deaths in Mubi 2011.

Severe malaria

There were two cases of severe malaria in Mubi 2011.

Other outcomes related to antimalarial treatment as reported
by study authors

Antimalarial prescribing to microscopy- or polymerase chain reaction-
negative people

Ansah 2015, Leslie 2017, and Ndyomugyenyi 2016 reported on the
use of antimalarials comparing mRDTs with clinical diagnosis when
the true malaria positivity status was evaluated and found to be
negative by a blinded review of microscopy or PCR testing (result
made available to researchers aHer mRDT/clinical diagnosis and
prescribing decision, but not to CHWs or drug shop vendors). The
evidence indicates that mRDT probably results in a large reduction
in use of antimalarials in microscopy- or PCR-negative people (RR
0.17, 95% CI 0.07 to 0.40; 3 cRCTs, 7877 participants; Analysis 1.1).
There were 71 fewer unnecessary prescriptions per 100 in the mRDT
arm compared to the clinical diagnosis arm (95% CI 79 to 51 fewer).

In subgroup analyses, stratification by job title of the person
providing the diagnosis and treatment (CHWs compared to
drug shop vendors) provided some explanation for the high
statistical heterogeneity observed (I2 =97%): mRDT diagnosis,
compared to clinical diagnosis, led to a larger reduction in the
use of antimalarials in microscopy-negative participants when the
diagnosing and prescribing person was a CHW (RR 0.11, 95 % CI 0.08
to 0.14) than when they were a drug shop owner (RR 0.41, 95% CI
0.29 to 0.58). There were no mutually exclusive subgroups for age.
However, both Ndyomugyenyi 2016, which only included children
under five years old, and  Ansah 2015,  in a subgroup of children
under 13 years old, found that the eIect of mRDT versus clinical
diagnosis was consistent with the overall result (Ndyomugyenyi
2016: RR 0.10, 95% CI 0.07 to 0.15; Ansah 2015: RR 0.52, 95% CI 0.36
to 0.74).

A sensitivity analysis revealed no significant diIerences in the
pooled eIects when collapsing eIect estimates by transmission
zone as reported in  Ndyomugyenyi 2016. Additionally, sensitivity
analysis imputing diIerent ICC values did not significantly alter the
pooled eIects for this outcome.

Appropriate treatment

Several studies used a composite measure of appropriate
treatment: use of antimalarials in people with malaria and no
antimalarials in those without malaria. The study authors assessed
this outcome through a blinded review of microscopy or molecular
PCR testing, where the result was available to the study authors
aHer the mRDT/clinical diagnosis and prescribing decision, not
to CHWs or drug shop vendors. Three cRCTs contributed to the
evidence (Ansah 2015; Leslie 2017; Ndyomugyenyi 2016); they
showed that use of mRDT results in a large increase in appropriate
treatment compared to clinical diagnosis (RR 3.04, 95% CI 2.46
to 3.74; 3 cRCTs, 9332 participants;  Analysis 1.2), or 45 more
appropriate prescriptions per 100 (95% CI 32 to 61 more). Subgroup
analyses provided some explanation of the limited heterogeneity
between studies (I2 = 31%). When stratified by job title, the eIect
of mRDTs was larger for CHWs (RR 3.26, 95% CI 2.74 to 3.87) than
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for drug shop vendors (RR 2.39, 95% CI 1.69 to 3.38). There were
no mutually exclusive subgroups for age, though Leslie 2017 found
that 64/82 (91.4%) children under five years old in the intervention
group and 6/46 (8.7%) children under five years old in the control
group received appropriate treatment (P < 0.001). For children
over five years old, the proportion of those receiving appropriate
treatment was 753/1001 (80.8%) in the intervention group and
179/1007 (19.2%) in the control group (P < 0.001).

Ndyomugyenyi 2016 also presented data for appropriately targeted
treatment within the first 24 hours, where the use of mRDTs had
a much lower eIect compared to clinical diagnosis in moderate-
to high-transmission areas (odds ratio (OR) 5.92, 95% CI 4.15 to
8.45) than in low-transmission areas (OR 40.3, 95% CI 28.1 to 57.9).
Sensitivity analysis revealed no significant diIerences in pooled
eIects when collapsing eIect estimates by transmission zone.
Additionally, sensitivity analysis imputing diIerent ICC values did
not significantly alter the pooled eIects for this outcome.

Antimalarial treatment based on mRDT results

Several studies reported on concordance in treatment given by
CHWs or drug shop vendors with the mRDT result they themselves
obtained when diagnosing patients or customers.  Ansah
2015  and  Mubi 2011  found that a small number of people who
tested negative by mRDT were nevertheless given an antimalarial
(Ansah 2015: 38/1368 (2.8%);  Mubi 2011: 44/724 (6.1%)). A larger
proportion of mRDT-negative participants received an antimalarial
in  Leslie 2017  (124/950, 13.1%). Conversely, a minority of mRDT-
positive participants in Ansah 2015 and Mubi 2011 were not treated
with an antimalarial (Ansah 2015: 0.5%; Mubi 2011: 0.3%).

Mubi 2011 also reported that 6/57 (10.5%) participants classified as
non-malaria in the presumptive diagnosis arm were nevertheless
given an ACT.

Number of people receiving an antimalarial

Meta-analysis of two studies indicates that use of mRDTs may
result in a large reduction in the number of people receiving
an antimalarial (RR 0.21, 95% CI 0.14 to 0.34; 2 cRCTs, 4729
participants;  Analysis 1.3), or 76 fewer per 100 (95% CI 82 to 63
fewer). Sensitivity analysis revealed no diIerences when relaxing
inclusion criteria for type of staI (to include  Mbonye 2015),
or collapsing eIect estimates by transmission zone as reported
in Ndyomugyenyi 2016.

Mubi 2011  also found a large reduction in the number receiving
an antimalarial in the weeks when mRDTs were used compared
to the clinical diagnosis weeks (OR 0.39, 95% CI 0.29 to 0.53).
There were no relevant raw data to extract from  Cohen 2015.
Additionally, sensitivity analysis imputing diIerent ICC values did
not significantly alter the pooled eIects for this outcome.

Antibiotic prescribing to microscopy- or PCR-negative people

Two cRCTs contributed to the evidence on antibiotic prescribing
against negative microscopy or PCR (Ansah 2015; Leslie 2017).
The evidence indicated that the use of mRDTs probably increased
antibiotic use compared to clinical diagnosis (RR 2.02, 95% CI
1.21 to 3.37; 2 cRCTs, 5179 participants;  Analysis 1.4), resulting
in 13 more antibiotic prescriptions per 100 (95% CI 3 more to 29
more). Cohen 2015 reported reduced antibiotic use following mRDT
diagnosis, though data could not be combined as it was obtained
through a statistical model only. Additionally, sensitivity analysis

imputing diIerent ICC values did not significantly alter the pooled
eIects for this outcome.

Parasitaemia

No studies reported parasitaemia.

Anaemia

No studies reported anaemia.

Adverse events

In  Mubi 2011, 1.1% of all participants experienced drug-related
adverse events, most commonly nausea, weakness, headache, and
diarrhoea. However, the study authors did not separate adverse
event data by study arm.

Other outcomes considered relevant for the review

Referrals

Referral data could not be meta-analysed, but are described here.
There was no diIerence in the proportion referred in the mRDT
and clinical diagnosis arms in  Leslie 2017  (34.6% with mRDT
versus 26.4% with clinical diagnosis; P = 0.116). Less than 1.5%
of microscopy-positive customers in  Ansah 2015  said they were
referred to a health facility, though more of these were in the mRDT
arm (P = 0.024). Conversely, 80% of those who tested negative by
mRDT were referred for further care. Referrals in Mubi 2011 were
higher in the mRDT arm (OR 1.95, 95% CI 1.36 to 2.80; P < 0.001).

Accuracy of mRDTs

Several studies reported on the operational (i.e. field) sensitivity
and specificity of the mRDTs against microscopy. There is
considerable variation in the results, particularly for sensitivity,
which was much lower in low transmission zones (Table 4).

Comparison 2: mRDTs in community-based care versus health
facility care

See Summary of findings 2.

Three studies compared use of mRDTs by community personnel
versus usual health facility care: one cRCT (Ohnmar 2012), and
two CBA studies (Swana 2016; Thiam 2012). However, none of the
outcomes overlapped by study design (including measures of eIect
and the population level at which eIects were measured), so were
not meta-analysed.

All-cause and malaria-specific mortality

Two of the studies investigated all-cause and malaria-specific
mortality (Ohnmar 2012; Thiam 2012). In Ohnmar 2012, there were
some problems with measurement of mortality as planned, with a
meaningful level of missing or incomplete data. However, through
other means, the team ascertained dates for deaths and found no
diIerence between the arms in terms of all-cause mortality (OR
1.18, 95% CI 0.82 to 1.70) or malaria-specific mortality (OR 1.09, 95%
CI 0.45 to 2.66).  Thiam 2012  found that total deaths per 100,000
decreased by 15.4% (95% CI 5.4% to 25.4%), while malaria-related
mortality decreased by 62.5% (95% CI 43.8% to 81.2%) in the mRDT
area. Overall, we are uncertain whether mRDT in community-based
care has any eIect on mortality compared to health facility care (2
RCTs). The certainty of the evidence was downgraded by two levels
for risk of bias and imprecision.
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Hospitalizations

Ohnmar 2012 reported no diIerence between arms in relation to
hospitalizations (OR 1.03, 95% CI 0.72 to 1.47). Similarly,  Thiam
2012 found similar decreases in hospitalizations in the intervention
and comparison areas: 23.6% (95% CI 21.6% to 25.6%) versus 24.7%
(95% CI 21.4% to 28.0%) for total hospitalizations; and 43.1% (95%
CI 39.6% to 46.6%) versus 40.9% (95% CI 34.6% to 47.3%) for
malaria-related hospitalizations. Overall, we are uncertain whether
mRDT in community-based care has any eIect on hospitalizations
compared to health facility care (two RCTs). We downgraded
the certainty of the evidence by two levels for risk of bias and
imprecision.

Number of people receiving an antimalarial within 24 hours

No studies reported the number of people receiving an antimalarial
within 24 hours

Severe malaria

No studies reported severe malaria.

Other outcomes related to antimalarial treatment as reported
by study authors

The included studies reported no other relevant outcomes related
to antimalarial treatment.

Antibiotic prescribing to microscopy- or PCR-negative people

No studies reported antibiotic prescribing to microscopy- or PCR-
negative people.

Parasitaemia

Swana 2016 used school-based malaria prevalence surveys, finding
no statistical diIerence between the mRDT intervention and
comparison schools at endline. However, incidence was higher
in the intervention area at baseline, with malaria prevalence
decreasing significantly in postintervention compared to the pre-
intervention (Chi2 = 17.00, P < 0.001).

Anaemia

No studies reported anaemia.

Adverse events

No studies reported adverse events.

Other outcomes considered relevant for the review

Referrals

Thiam 2012 reported referrals among mRDT-negative participants,
finding a proportion of 79.5% (3224/4054) in 2009 and 97.4%
(3262/3348) in 2010.

D I S C U S S I O N

This review concerns the use of mRDTs by local people residing
in malaria-endemic communities who do not have professional
healthcare qualifications but who have been trained to diagnose
and treat malaria within specific limits of practice. Successful task-
shiHing of such duties from the formal healthcare sector is expected
to increase prompt access to antimalarials within under-served
communities, and help to better target antimalarials to those who
have confirmed malaria, while ensuring those without malaria

are referred for further investigation and management of their
symptoms. Ultimately, this may reduce malaria-related morbidity
and mortality. It may also save costs at the primary healthcare level
(Kyaw 2016).

We found very little evidence about the eIect of community use
of mRDTs on mortality compared to clinical diagnosis, as few
included studies reported this as an outcome and, where data were
available, proportions of deaths were small. Data were similarly
sparse for mortality when comparing community use of mRDTs with
routine health facility-based care. One included study showed a
reduction in all-cause deaths (and a 62% reduction in deaths from
malaria) in the mRDT arm over the study period, with no meaningful
change in the health facility arm, although the population level
design was diIerent to other studies described (Thiam 2012).

We found that community use of mRDTs increases appropriate
treatment of malaria compared to presumptive treatment: those
with malaria are able to access a drug they need while those
without malaria are not given a drug they do not need. The large
reduction in the number of people receiving an antimalarial aHer
mRDT compared to clinical diagnosis may seem counterintuitive at
face value, as diagnostics are oHen used to detect more cases of
an illness for treatment. For malaria, however, the default has been
presumed malaria (and thus default use of an antimalarial drug)
in everyone presenting with fever in malaria-endemic regions.
Therefore, the goal of using mRDTs is also to detect people who
do not have the disease, so they do not receive a drug they do
not need. This approach prevents unnecessary side eIects and
contribution to parasite resistance, and allows for referrals of
non-malaria fevers to healthcare professionals. The reduction in
overtreatment with antimalarials is therefore to be expected and
welcomed. In addition, while data about referrals were sparse and
not amenable to meta-analysis, a large proportion of people who
tested mRDT-negative were referred for further care in two included
studies, suggesting triage at the community level worked well, and
there were relatively low levels of antimalarial use in those who
were found to be mRDT-negative.

Diagnosis by mRDT was associated with a larger reduction in the
use of antimalarials in microscopy-negative people who were seen
by a CHW compared to those who were seen by a shop vendor.
Further research is needed to substantiate our findings and explore
contributory factors. Regardless, both types of staI (and indeed
healthcare professionals) may be concerned about mRDT false
negatives, especially in a potentially fatal disease such as malaria,
and this may be compounded by perceived pressure from patients
or carers for staI to provide (or sell) a drug even when an mRDT
indicates no malaria (Chandler 2008a; Chandler 2008b; Danquah
2016; Diggle 2014; Watson 2019). However, reviews have suggested
that CHWs and drug shop vendors may actually adhere more
closely to mRDT test results than healthcare professionals. The
reasons are not clear, but it may be that healthcare professionals
feel they can rely more on their clinical judgement (Kabaghe 2016).

It can take time for people to adapt to a new way of working, and
the adaptation process in this case includes accepting and learning
to use the new diagnostic tool.  Ansah 2015  suggests behaviour
change was quicker among the drug shop vendors included in their
trial than among healthcare professionals from other studies who
may have more ingrained behaviour; but the caveat is that free
mRDTs were distributed to the shops in Ansah 2015 and then used
under trial conditions. Outside these circumstances, recommended
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practices such as referrals of mRDT-negative people may be less
frequent (Kwarteng 2019). Good adherence to mRDT results will
be undermined if uptake by providers is poor. In this sense, one
study included in our review found that where mRDTs were merely
introduced into the supply chain with vendors encouraged to buy
them, uptake was variable: 40% did not buy any mRDTs, and many
more bought only a few (Cohen 2015). Similarly, a review that
examined the use of mRDTs in private retail outlets found varying
results relating to mRDT uptake and, perhaps consequently,
relating to clinical outcomes such as appropriateness of treatment
(Visser 2017). Price may be influential for both shopkeepers and
their customers, but one trial found no diIerence in the proportion
of customers who purchased an mRDT with or without a subsidy
(Maloney 2017). Cost-eIectiveness of subsidies for mRDTs is likely
influenced by various factors, including local treatment practices
and malaria transmission, and it has been proposed that the
right price combined with intensive information, education, and
counselling constitutes a more eIective approach, while innovative
methods such as text messaging to shopkeepers can help sustain
the positive eIects of introducing mRDTs (Aung 2015; Bath 2020;
Bruxvoort 2014).

It is clear that the factors influencing community use of mRDTs
are complex. CHWs operate in a context very diIerent to that of
drug shop vendors, with mRDTs and antimalarials supplied as part
of a project or programme, usually limited financial reward, and
oHen closer integration with the people they treat. While uptake
of mRDTs among CHWs is less of a concern, their motivations for
using mRDTs, and the contexts in which they use them, will likely
diIer from those of shop vendors or healthcare professionals in
formal health facilities, and may vary considerably between regions
or countries. Therefore, while our results are broadly encouraging,
the introduction of mRDTs in any situation warrants careful
consideration as regards training, support, and equipment, based
on both the literature and, ideally, bespoke formative work. We
were unable to explore specific components of the interventions
in this review, yet even nuances in how they are applied, such as
flexibility in treatment algorithms, may impact outcomes (Burchett
2017). Neither did we explore issues relating to the quality of
care by staI, including correct and safe use of mRDTs, and how
eIects may change over time (Ruizendaal 2014; UNICEF 2012).
Long-term follow-up is therefore important, as personal attributes,
community dynamics, malaria transmission intensities, and health
system or treatment policies may all impact the successful long
term use of mRDTs in diIerent community settings (Boyce 2018;
Ruizendaal 2014). Cost-eIectiveness of CHW mRDT programmes
may also be related to geographical remoteness (Kyaw 2016).

Aside from the eIect on malaria management, there is moderate-
certainty evidence that community use of mRDTs results in an
increase in antibiotic use in people who receive a negative
diagnosis by mRDT compared to by clinical examination. This
has been a growing concern, including in the formal healthcare
setting, as non-malarial fevers are challenging to diagnose: there
is a large range of potential causes and people with malaria
may be coinfected (Elven 2020). One review found nearly 70% of
mRDT-negative people were prescribed an antibiotic (in public,
private retail, and community contexts) compared to 40% of mRDT-
positive people (Hopkins 2017). One Cochrane Review found mixed
results among healthcare professionals (Odaga 2014). Regarding
shop vendors, an anthropological exploration of mRDTs in retail
outlets suggests that the status of drug shop vendors increases

as this new technology is introduced, with shops becoming more
attractive places to seek care; as a result, care provision moves
from the formal healthcare sector into shops, where there is more
unregulated use of medicines such as antibiotics (Hutchinson
2017). These influences may aIect CHWs less, and may instead
be harnessed with expansion of the community management of
malaria to other illnesses, such as childhood pneumonias and
diarrhoea within iCCM (Smith Paintain 2014). However, while CHWs
appear to adhere well to algorithms, there still exists the potential
to deviate from them and push up the use of antibiotics. For this
reason, similar attention should be given to sustaining correct
performance within each context. Otherwise, the much-needed
gains in appropriate use of antimalarials may inadvertently drive
antimicrobial resistance to much-needed antibiotics.

Summary of main results

Eight studies were included from several African countries,
Afghanistan and Myanmar. StaI included CHWs or drug shop
vendors. The evidence is very uncertain about the eIect of
community use of mRDTs on mortality compared to clinical
diagnosis. However, there is moderate-certainty evidence that their
use leads to a large reduction in antimalarial prescribing to people
who are malaria parasite-negative by microscopy or PCR; and high-
certainty evidence of a large increase in appropriate treatment,
whereby people who are microscopy- or PCR-positive for malaria
receive an antimalarial, while those who are negative do not. These
positive eIects may be greater in people seen by CHWs compared
to those seen by drug shop vendors, though the diIerence was not
statistically significant for appropriate treatment. In addition, there
is moderate-certainty evidence of an increase in antibiotic use with
mRDT versus clinical diagnosis. See Summary of findings 1.

Overall completeness and applicability of evidence

We consider that the comprehensive search and screening using
Cochrane methods should have uncovered all eligible studies.
However, we were unable to meta-analyse cRCTs with CBAs,
and could only combine data for some outcomes. Six studies
were conducted in Africa, one in South Asia (Afghanistan) and
one in South East Asia (Myanmar). No studies were from South
America. Studies predominantly concerned P falciparum (only
the Asian studies identified Pvivax) and were conducted in rural
areas (to be expected, as this is where access to health facilities
is more diIicult). These issues should be taken into account
when interpreting the results for diIerent epidemiological settings.
Moreover, as discussed, there are multiple factors, including human
behaviours, that may influence the eIects of introducing mRDTs
within the community but that could not be formally assessed.

Certainty of the evidence

We integrated risk of bias into a certainty of evidence assessment
for each meta-analysed outcome using the GRADE approach. This
yielded very low-certainty evidence for the primary mortality
outcomes, due to extremely serious imprecision. However, there
was moderate-certainty evidence for the outcome of antimalarial
use in microscopy- or PCR-negative people, and high-certainty
evidence for the outcome of appropriateness of treatment. We
downgraded the certainty of evidence on antimalarial use in
microscopy- or PCR-negative people for serious inconsistency,
although heterogeneity was partially explained in the subgroup
analysis. We downgraded the certainty of the evidence relating to
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the number of people treated with an antimalarial by two levels for
risk of bias concerns due to lack of blinding and an overall unclear
to high risk of bias, and for inconsistency. Finally, we downgraded
the certainty of the evidence on use of antibiotics aHer a negative
mRDT result by one level to moderate for serious imprecision, with
a wide 95% CI including a trivial eIect (estimate crosses the small
eIect threshold), despite the optimal information size being met.

Potential biases in the review process

Strengths of this review include the use of recognized Cochrane
methods and tools, the absence of language or publication date
filters in the search, and the overall completeness of data. Where
appropriately adjusted eIect estimates were not available, we
adjusted our eIect estimates (for binary outcomes) by dividing
both the numerator and denominator by the design aIect given by
1 + (m − 1) × ICC, where m is the average cluster size and ICC is the
intra-cluster correlation coeIicient obtained from the study. Where
no ICC was reported, we used a common ICC of 0.01. However,
we were unable to take the cross-over design into account for
one cRCT, and we were unable to conduct a sensitivity analysis
considering or imputing missing data.

Agreements and disagreements with other studies or
reviews

This is an update of an existing Cochrane Review (Okwundu
2013). Due to shiHs in research focus since the original
publication date, including the rapid introduction of mRDTs into
community management of malaria, we modified the protocol
considerably for this update, excluding trials of HMM, which
was an important aspect of other reviews (Okwundu 2011). We
describe these and similar reviews in  Table 1,  as discussed in
our  Background  section.  UNICEF 2012  found high adherence to
mRDT results, and  Okwundu 2013  proposed that mRDTs may
help reduce overuse of antimalarials. However, Boyce 2017 found
variable adherence to mRDT results among CHWs, and  Visser
2017 among drug shop staI, suggesting that training and sustained
supervision are important factors for success. No review includes
all the studies included in this update, but some focus on
important aspects of introducing technology to people with limited
healthcare training that we do not. We therefore consider that
all reviews are complementary. One study  was ineligible for this
review update because a large percentage of the staI who provided
diagnoses and treatments were qualified healthcare professionals
working in drug shops (Mbonye 2015). Including this study in
a sensitivity analysis revealed no significant diIerences in the
relevant pooled eIects.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

The results of this review update suggest that training community
health workers (CHWs) and drug sellers to use malaria rapid
diagnostic tests (mRDTs) and dispense or sell antimalarials for the
diagnosis and treatment of malaria has important benefits. These
strategies improve targeting of antimalarials, in that people who

are malaria-positive have access to a drug, while those who are
malaria-negative generally do not. These programmes seem to
reduce the provision of antimalarials to uninfected people, which
is to be expected, although a small proportion of customers testing
negative by mRDT may receive an antimalarial, and some who
test positive by mRDT may not receive an antimalarial. Indirect
comparisons suggest programmes with mRDTs work better with
CHWs than with drug sellers.

Implications for research

These programmes appear to improve targeting of antimalaria
treatment. Future research could examine how such programmes
can be sustained, particularly in drug shops, or even among people
testing themselves at home. One possible area of research is
antibiotic use in mRDT-negative and mRDT-positive people, as
the staI responsible for managing people with malaria symptoms
need support in the challenging area of non-malarial fevers or
coinfections.
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Study characteristics

Methods Trial design: cRCT

Unit of randomization: community with ≥ 1 chemical shop

Number of clusters: 24 (12 per arm) to obtain 80 adults and 114 children per cluster
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Data collection: seller kept records on test results, medications dispensed, and whether customer was
referred. Slide for parasitology reading at laboratory.

Length of follow-up: 17 months

Adjustment for clustering: yes

Participants Target treatment group: adults and children > 6 months

Sample size: 4208 (2719 intervention, 2029 comparison)

Exclusion criteria: pregnancy, age < 6 months, signs of severe disease, prescription from health facility

Interventions StaI who received training: chemical sellers

Duration of training: 1 day over and above standard 3-day malaria case management training for both
groups

Content of training: treating Pfalciparum malaria after positive mRDT with AL, AQAS, or DP, and refer-
ring after negative mRDT

Supervision: fieldworkers and supervisors provided technical support. Accuracy of records of drugs
dispensed validated by random checks of forms and 'mystery clients'. Direct observation of interac-
tions between chemical sellers and customers by checklist on weekly basis for first month and a further
week midway through trial

Antimalarials free to participants: no, but subsidized through the Affordable Medicines Facility malaria

mRDTs free to participants: yes

Additional details: chemical sellers can also sell analgesics, antibiotics (co-trimoxazole), multivita-
mins/minerals, haematinics, and antacids.

Outcomes All-cause mortality and malaria mortality (risk of bias combined), use of antimalarial when mi-
croscopy-negative, appropriate treatment (defined as antimalarial provision to microscopy-positive
participants and no antimalarial provision to microscopy-negative participants), number receiving an
antimalarial

Notes Control: chemical sellers dispensing medicines without test results (community-based treatment of
suspected malaria by clinical diagnosis)

Country: Ghana

Setting: rural

Malaria endemicity: not stated

Study dates: August 2011–January 2013

Study sponsor: the Malaria Capacity Development Consortium of the London School of Hygiene & Trop-
ical Medicine, with funding from the Welcome Trust and the Bill and Melinda Gates Foundation

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Used a programme written in R by a statistician not otherwise involved.

Allocation concealment
(selection bias)

Unclear risk Not described.

Ansah 2015  (Continued)
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Blinding of participants
and personnel (perfor-
mance bias)
Mortality

Low risk Not blinded, but mortality unlikely to be affected by knowledge of interven-
tion.

Blinding of participants
and personnel (perfor-
mance bias)
Antimalarial prescribing to
microscopy- or PCR-neg-
ative people, appropriate
treatment

Unclear risk Not blinded, but unclear how this could affect outcome.

Blinding of participants
and personnel (perfor-
mance bias)
Number receiving an anti-
malarial

Unclear risk Not blinded, but unclear how this could affect outcome.

Blinding of outcome as-
sessment (detection bias)
Mortality

Unclear risk Not blinded, but unclear who assessed mortality.

Blinding of outcome as-
sessment (detection bias)
Antimalarial prescribing to
microscopy- or PCR-neg-
ative people, appropriate
treatment

Low risk Those preparing and reading slides were blind to allocation and mRDT result.

Blinding of outcome as-
sessment (detection bias)
Number receiving an anti-
malarial

Unclear risk Not blinded, but unclear how this could affect outcome.

Incomplete outcome data
(attrition bias)
Mortality

Low risk 1 cluster closed in control arm (8%), and some people refused consent in con-
trol, through unclear why. 91.3% positives were successfully followed up. Per-
centage of participant samples analysed was not similar in both arms.

Incomplete outcome data
(attrition bias)
Antimalarial prescribing to
microscopy- or PCR-neg-
ative people, appropriate
treatment

Low risk 1 cluster closed in control arm (8%), and some people refused consent in con-
trol, through unclear why. 91.3% positives were successfully followed up. Per-
centage of participant samples analysed was not similar in both arms.

Incomplete outcome data
(attrition bias)
Number receiving an anti-
malarial

Low risk 1 cluster closed in control arm (8%), and some people refused consent in con-
trol, through unclear why. 91.3% positives were successfully followed up. Per-
centage of participant samples analysed was not similar in both arms.

Selective reporting (re-
porting bias)

Low risk Reporting appears as per the statistical analysis plan. Additional outcomes
were registered on Clincaltrials.gov, but are not relevant to this review.

Other bias Unclear risk Recruitment after randomization, which may have influenced selection,
though little baseline imbalance. Arms similar, though control sellers more
likely to have formal training in dispensing, range differences for number of
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customers per cluster, refresher training. Contamination and uptake of mRDTs
were not described.

Ansah 2015  (Continued)

 
 

Study characteristics

Methods Trial design: cRCT

Unit of randomization: village

Number of clusters: 79

Data collection: baseline, every month for 9 months and endline surveys with 25 randomly-selected
households in each target village. At endline, test for malaria by RDT if consenting.

Length of follow-up: 13 months

Adjustment for clustering: yes

Participants Target treatment group: not described; all ages

Sample size: 79 villages

Exclusion criteria: any person who tested positive who had taken an antimalarial in previous 4 weeks
was referred for microscopy

Interventions StaI who received training: drug shop vendors

Duration of training: 2 days

Content of training: using mRDTs, and recommending purchase of first-line ACT (no algorithms)

Supervision: monthly visits to track stock and usage of mRDTs and compliance with protocols for test-
ing using a 17-point checklist. Unused kits sent for lot testing every 3 months

Antimalarials free to participants: no, but subsidized

mRDTs free to participants: no

Outcomes Number receiving an antimalarial

Notes Control: chemical sellers dispensing medicines without test results (community-based treatment of
suspected malaria by clinical diagnosis)

Country: Uganda

Setting: unclear

Malaria endemicity: annual transmission rates > 100 bites/person

Study dates: March 2011–April 2012

Study sponsor: the Clinton Health Access Initiative and the Bill & Melinda Gates Foundation

Risk of bias

Bias Authors' judgement Support for judgement
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Random sequence genera-
tion (selection bias)

Low risk Simple random draw generated by Stata/SE version 11 for selection of study
villages/households and assignment of villages to arm.

Allocation concealment
(selection bias)

Unclear risk Not described.

Blinding of participants
and personnel (perfor-
mance bias)
Number receiving an anti-
malarial

Unclear risk No mention of blinding, unclear how this could affect outcome.

Blinding of outcome as-
sessment (detection bias)
Number receiving an anti-
malarial

Unclear risk No mention of blinding, unclear how this could affect outcome.

Incomplete outcome data
(attrition bias)
Number receiving an anti-
malarial

High risk 6 villages that were included in the baseline survey dropped out postrandom-
ization from the intervention arm, and 92/108 shops completed training (15%
attrition). Then 40% of shops did not actually buy any mRDTs and 3 shops
accounted for 32% of mRDTs used. Generally each survey covered the same
number of households.

Selective reporting (re-
porting bias)

Low risk No major differences with clinicaltrials.gov relating to this review.

Other bias Low risk Households in target villages listed before launch. Subsequently, 25 in each
village randomly selected, baseline survey to record basic demographic char-
acteristics, health behaviours, revisited monthly. No significant differences
aside from significantly less malaria testing/antimalarial use among cases of
fever in intervention versus control at baseline; likely due to relatively larg-
er fraction of participants from control villages seeking treatment at a public
health facility. Contamination not described.

Cohen 2015  (Continued)

 
 

Study characteristics

Methods Trial design: cRCT

Unit of randomization: clinics (Basic Health Centres or Comprehensive Health Centres)

Number of clusters: 22 (11 per arm)

Data collection: pretested semi-pictorial forms for data at participant consultation, blood filter spot for
PCR at national laboratory

Length of follow-up: 7 months

Adjustment for clustering: yes

Participants Target treatment group: not described; all ages

Sample size: 79 villages, 2542 participants

Exclusion criteria: sought care for the episode of illness from any other source, or referred directly to
clinic for any reason prior to diagnosis

Leslie 2017 

Adding rapid diagnostic tests to community-based programmes for treating malaria (Review)

Copyright © 2022 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.

32



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Interventions StaI who received training: CHWs

Duration of training: half day over and above standard 1-day refresher malaria case management train-
ing for both groups

Content of training: treating people who have a positive Pfalciparum mRDT result with SP/AS, and
treating those with a pan-specific (assumed Pvivax) mRDT result with CQ

Supervision: as normally supervised by a manager who supplies basic items including essential medi-
cines

Antimalarials free to participants: not reported

mRDTs free to participants: not reported

Additional details: training by national trainers who were not part of the study team, some sessions ob-
served by study staI to ensure they were done according to curriculum. Cotrimoxazole for treatment of
pneumonia in children included in standard package.

Outcomes Use of antimalarial when microscopy-negative, appropriate treatment (defined as antimalarial provi-
sion to PCR-positive participants and no antimalarial provision to PCR-negative participants), number
receiving an antimalarial

Notes Control: CHWs dispensing medicines without test results (community-based treatment of suspected
malaria by clinical diagnosis)

Country: Afghanistan

Setting: rural

Malaria endemicity: moderate- and low-transmission areas

Study dates: October 2011–May 2012

Study sponsor: the ACT Consortium through a grant from the Bill & Melinda Gates Foundation to the
London School of Hygiene & Tropical Medicine

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomized by trial statistician not otherwise involved, using program in R.

Allocation concealment
(selection bias)

Unclear risk Not described.

Blinding of participants
and personnel (perfor-
mance bias)
Antimalarial prescribing to
microscopy- or PCR-neg-
ative people, appropriate
treatment

Unclear risk No mention of blinding, unclear how this could affect outcome.

Blinding of participants
and personnel (perfor-
mance bias)
Number receiving an anti-
malarial

Unclear risk No mention of blinding, unclear how this could affect outcome.
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Blinding of outcome as-
sessment (detection bias)
Antimalarial prescribing to
microscopy- or PCR-neg-
ative people, appropriate
treatment

Low risk PCR analysis was blinded to allocation.

Blinding of outcome as-
sessment (detection bias)
Number receiving an anti-
malarial

Unclear risk No mention of blinding, unclear how this could affect outcome.

Incomplete outcome data
(attrition bias)
Antimalarial prescribing to
microscopy- or PCR-neg-
ative people, appropriate
treatment

Low risk 86% CHWs received training, consented and enrolled participants. 10% miss-
ing data judged acceptable.

Incomplete outcome data
(attrition bias)
Number receiving an anti-
malarial

Low risk 86% CHWs received training, consented and enrolled participants. 10% miss-
ing data judged acceptable.

Selective reporting (re-
porting bias)

Low risk Primary outcome is per protocol, some additional secondary outcomes and no
report on cost-effectiveness.

Other bias Unclear risk Recruitment after randomization, which may have influenced selection,
though little baseline imbalance. Control arm had more CHWs with tertiary
education, more missing treatment or diagnosis data, and more participants
seen at home, although differences in participants were minimal. Contamina-
tion and mRDT uptake not described.

Leslie 2017  (Continued)

 
 

Study characteristics

Methods Trial design: cross-over cRCT

Unit of randomization: CHW alternated intervention and control weekly

Number of clusters: 22 active CHWs in 5 villages

Data collection: questionnaires completed by CHWs, blood smears, assessment of compliance through
returns

Length of follow-up: 20 weeks

Participants Target treatment group: adults and children > 3 months

Sample size: 5 villages, 360 participants per group (3005 potential participants, 75 excluded, giving
2930 included participants)

Exclusion criteria: pregnancy, severe disease, study inclusion within previous 28 days

Interventions StaI who received training: CHWs

Duration of training: 1 week

Mubi 2011 
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Content of training: treating Pfalciparum malaria after positive mRDT with AL

Supervision: regular supervision, but no details

Antimalarials free to participants: not reported

mRDTs free to participants: not reported

Additional details: CHWs given a monthly allowance, community sensitization meetings about the
study

Outcomes All-cause mortality and malaria mortality (risk of bias combined), and number receiving an antimalarial

Notes Control: CHWs dispensing medicines without test results (community-based treatment of suspected
malaria by clinical diagnosis)

Country: Tanzania

Setting: rural

Malaria endemicity: holoendemic, high transmission

Study dates: March–August 2006

Study sponsor: Swedish International Development Cooperation Agency and SAREC

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Systematic random sampling: each CHW was assigned a unique number on
a ticket which determined the order of arm, though no details on how the
unique numbers were assigned.

Allocation concealment
(selection bias)

Low risk 11 tickets picked blindly from a box after mixing, with these selected CHWs al-
located to start using mRDT the first week and alternating thereafter.

Blinding of participants
and personnel (perfor-
mance bias)
Mortality

Low risk Not blinded, but mortality unlikely to be affected by knowledge of interven-
tion.

Blinding of participants
and personnel (perfor-
mance bias)
Number receiving an anti-
malarial

High risk Not possible to blind, potential for impact on outcome due to cross-over de-
sign.

Blinding of outcome as-
sessment (detection bias)
Mortality

Unclear risk Not blinded, participants who did not return on day 3 or day 7 were actively
followed up, and told to return if deterioration/fever.

Blinding of outcome as-
sessment (detection bias)
Number receiving an anti-
malarial

Unclear risk Not blinded, but unclear how this could affect outcome.

Incomplete outcome data
(attrition bias)
Mortality

Low risk All enrolled participants completed day 28.

Mubi 2011  (Continued)
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Incomplete outcome data
(attrition bias)
Number receiving an anti-
malarial

Low risk All enrolled participants completed day 28.

Selective reporting (re-
porting bias)

Low risk None identified.

Other bias High risk CHWs were to provide ACT based on symptoms during clinical diagnosis weeks
and with an mRDT during mRDT weeks. While characteristics in each arm ap-
pear similar, this design is open to bias in how the intervention is applied. Up-
take of mRDT was unclear.

Mubi 2011  (Continued)

 
 

Study characteristics

Methods Trial design: cRCT

Unit of randomization: village

Number of clusters: 127

Data collection: registers kept by CHWs prospectively on all children seeking treatment for fever and
blood slide results

Length of follow-up: 12 months

Adjustment for clustering: yes

Participants Target treatment group: children < 5 years old

Sample size: 127 (63 Bwambara, 64 Nyakishenyi)

Exclusion criteria: referral of children with danger signs or other signs for referral

Interventions StaI who received training: CHWs

Duration of training: 4 days

Content of training: treating Pfalciparum malaria after positive mRDT with AL or rectal AS, and referring
if negative mRDT as appropriate

Supervision: close supervision by project staI for 6 months through meetings (promoting accurate and
complete records, how to handle difficult situations), scaled back thereafter to when CHWs collected
supplies

Antimalarials free to participants: not reported

mRDTs free to participants: not reported

Additional details: community sensitization on diagnostic testing for malaria

Outcomes Use of antimalarial when microscopy-negative, appropriate treatment (defined as microscopy-positive,
received antimalarial and microscopy-negative did not receive an antimalarial), number receiving an
antimalarial

Notes Control: CHWs dispensing medicines without test results (community-based treatment of suspected
malaria by clinical diagnosis)

Ndyomugyenyi 2016 

Adding rapid diagnostic tests to community-based programmes for treating malaria (Review)

Copyright © 2022 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.

36



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Country: Uganda

Setting: rural

Malaria endemicity: in Bwambara, lower altitudinal area meso-endemic with moderate-to-high trans-
mission; in Nyakishenyi, epidemic-prone highland with low transmission, hypo-endemic

Study dates: July 2011–December 2011

Study sponsor: the ACT Consortium, through a grant from the Bill and Melinda Gates Foundation to
the London School of Hygiene and Tropical Medicine. Sian Clarke supported by the Wellcome Trust
through a Research Career Development Fellowship (084933)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Within each transmission area, villages (clusters) were randomly allocated us-
ing a random number table in Epi Info to intervention or control (though no
mention of independent statistician).

Allocation concealment
(selection bias)

Unclear risk Not described.

Blinding of participants
and personnel (perfor-
mance bias)
Antimalarial prescribing to
microscopy- or PCR-neg-
ative people, appropriate
treatment

Unclear risk No mention of blinding, unclear how this could affect outcome.

Blinding of participants
and personnel (perfor-
mance bias)
Number receiving an anti-
malarial

Unclear risk No mention of blinding, unclear how this could affect outcome.

Blinding of outcome as-
sessment (detection bias)
Antimalarial prescribing to
microscopy- or PCR-neg-
ative people, appropriate
treatment

Low risk Reference microscopy blinded to results.

Blinding of outcome as-
sessment (detection bias)
Number receiving an anti-
malarial

Unclear risk No mention of blinding, unclear how this could affect outcome.

Incomplete outcome data
(attrition bias)
Antimalarial prescribing to
microscopy- or PCR-neg-
ative people, appropriate
treatment

Unclear risk After training, CHWs in villages located close to the border of the study area
started to receive febrile children from outside the study district; these villages
were subsequently withdrawn from the trial: 1/31 clusters in the intervention
arm, 2/32 in control for moderate/high transmission – modified ITT analysis.

Incomplete outcome data
(attrition bias)

Unclear risk After training, CHWs in villages located close to the border of the study area
started to receive febrile children from outside the study district; these villages
were subsequently withdrawn from the trial: 1/31 clusters in the intervention

Ndyomugyenyi 2016  (Continued)
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Number receiving an anti-
malarial

arm, 2/32 in the control for moderate/high transmission – modified ITT analy-
sis.

Selective reporting (re-
porting bias)

Low risk Appears to correlate with NCT01048801, however that record refers to a differ-
ent paper which could be incorrect.

Other bias Unclear risk Recruitment after randomization, which could have influenced selection,
though little baseline imbalance. Possible differences in low transmission,
unclear how this would affect outcome (e.g. sex, CHW previous experience).
Contamination and mRDT uptake were not described (no explanation of why
the number of consultations in the control arm usually exceeded those in the
mRDT arm).

Ndyomugyenyi 2016  (Continued)

 
 

Study characteristics

Methods Trial design: cRCT

Unit of randomization: village

Number of clusters: 59

Data collection: pre- and postintervention surveys (either self-completed or interviews) of participants
reporting fever when screened at household and individual level, death registers and verbal autopsy
surveys (at endline assessment), volunteer and midwives' logbooks (at endline)

Length of follow-up: 11 months

Adjustment for clustering: yes

Participants Target treatment group: adults and children

Sample size: 59 villages (21 intervention, 17 comparison 1, 21 comparison 2)

Exclusion criteria: infants (no age given), pregnancy, symptoms such as sore throat, difficult urination,
ear discharge, cough, loose stools, skin ulcers

Interventions StaI who received training: unpaid volunteers

Duration of training: 2 days

Content of training: treating P falciparum malaria after positive mRDT with AL, and treating presump-
tive P Vivax with CQ

Supervision: midwives in nearest health facility routinely monitored/supervised volunteers during their
monthly immunization visits. Malaria supervisors also occasionally visited volunteers.

Antimalarials free to participants: unclear

mRDTs free to participants: yes

Additional details: volunteers displayed posters announcing availability of free mRDTs; there were edu-
cational flip charts in local languages for volunteers to educate participants; supervisors demonstrated
impregnation of nets, though not as part of training; 1 co-intervention village with paid mRDT services

Outcomes All-cause and malaria mortality, hospitalization

Notes Control: unpaid volunteers dispensing medicines without test results (community-based treatment of
suspected malaria by clinical diagnosis)

Ohnmar 2012 
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Country: Myanmar

Setting: rural

Malaria endemicity: moderate endemicity all year round, transmission peak June/July

Study dates: March 2009–February 2010

Study sponsor: WHO/SEARO-TDR Small Grants Scheme, New Delhi, India

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not described.

Allocation concealment
(selection bias)

High risk No allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias)
Mortality

Low risk Not blinded, but mortality unlikely to be affected by knowledge of interven-
tion.

Blinding of participants
and personnel (perfor-
mance bias)
Antimalarial prescribing to
microscopy- or PCR-neg-
ative people, appropriate
treatment

Low risk Not blinded, hospitalizations unlikely to be affected by knowledge of interven-
tion.

Blinding of outcome as-
sessment (detection bias)
Mortality

Low risk Not blinded, unlikely to be affected by knowledge of intervention.

Blinding of outcome as-
sessment (detection bias)
Antimalarial prescribing to
microscopy- or PCR-neg-
ative people, appropriate
treatment

Low risk Not blinded, unlikely to be affected by knowledge of intervention.

Incomplete outcome data
(attrition bias)
Mortality

High risk 4/21 intervention villages dropped out (2 before, 2 after training). Problems
capturing mortality data as planned.

Incomplete outcome data
(attrition bias)
Antimalarial prescribing to
microscopy- or PCR-neg-
ative people, appropriate
treatment

Unclear risk 4/21 intervention villages dropped out (2 before, 2 after training), unclear how
this would affect outcome.

Other bias Unclear risk Recruitment after randomization, which could have influenced selection,
though little baseline imbalance. Intervention villages smaller, closer to health
facility than controls, otherwise similar. Participants similar except interven-
tion group less likely to be Bamar/Buddhist. Villages had to be ≥ 2 hours away
from nearest selected villages, however there was evidence of contamination.

Ohnmar 2012  (Continued)
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9 volunteers had ≥ 1-month period without any mRDT activity. It is not known
whether this inactive period was due to his/her absence, mRDT shortage, or no
cases of fever.

Ohnmar 2012  (Continued)

 
 

Study characteristics

Methods Trial design: CBA (called quasi-experimental by study authors)

Data collection: weekly CHW records, pre- and postintervention school malaria prevalence surveys
(and qualitative studies)

Length of follow-up: 13 months

Participants Target treatment group: all ages > 2 months

Sample size: not known

Exclusion criteria: pregnancy

Interventions StaI who received training: CHWs

Duration of training: 3 days

Content of training: treating P falciparum malaria after positive mRDT with AQAS or rectal AS, and refer-
ring if negative mRDT as appropriate

Supervision: initial observation of mRDTs by supervisors with corrective actions over 2–4 days, weekly
visits thereafter, 3 monthly meetings with investigators

Antimalarials free to participants: yes

mRDTs free to participants: not reported

Additional details: CHWs given bicycles (which they could keep) and food baskets at end of study. Com-
munity sensitization campaign at start and ongoing information sessions by CHWs. Periodic IRS and
larval source management

Outcomes Parasitaemia

Notes Control: health facility care

Country: Democratic Republic of the Congo

Setting: rural

Malaria endemicity: high prevalence, perennial

Study dates: November 2011–August 2013

Study sponsor: Freeport McMoRan and Tenke Fungurume Mining, US President's Malaria Initiative

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Not randomized, quasi-experimental with 1 intervention and 1 comparison
area.

Swana 2016 
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Allocation concealment
(selection bias)

High risk Not randomized, quasi-experimental with 1 intervention and 1 comparison
area.

Selective reporting (re-
porting bias)

Low risk None identified.

Other bias Unclear risk Few details, however net ownership/use was slightly higher in intervention re-
gions, and malaria prevalence at the beginning of the study was significant-
ly higher in the intervention arm compared to the comparison arm. Uptake of
mRDTs was unclear.

Swana 2016  (Continued)

 
 

Study characteristics

Methods Trial design: CBA (not explicit)

Data collection: pre- and postintervention data routinely collected at health facility level on a standard
form validated at district level before submission to national malaria control programme. Home care
providers used standard registers for participant demographics, test results, treatment and follow-up,
drug consumption.

Length of follow-up: not clear

Participants Target treatment group: all ages > 2 months

Sample size: 861 villages

Exclusion criteria: pregnancy, severe disease

Interventions StaI who received training: home care providers

Duration of training: 3 days theory, 2 weeks practical

Content of training: treating Pfalciparum malaria after positive mRDT with AQAS, and referring if nega-
tive mRDT

Spervision: post-training follow-up, monthly supervision by health post head nurse, co-ordinating
meetings by district health team and nurses in peripheral health facilities

Antimalarials free to participants: no (USD 0.6 adults, USD 0.3 children until May 2010)

mRDTs free to participants: yes

Additional details: incentives for home care providers, sensitization in villages, community mobiliza-
tion events/radio broadcasts, link between head of village and home care provider, simultaneous scale-
up of malaria control interventions (nets)

Outcomes All-cause and malaria mortality, hospitalization

Notes Control: health facility care

Country: Senegal

Setting: rural

Malaria endemicity: endemic malaria with high transmission during rainy season of July–November

Study dates: unclear 2008–May 2010

Thiam 2012 
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Study sponsor: the Global Fund for AIDS, TB and Malaria and the President's Malaria Initiative

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk CBA (not explicit).

Allocation concealment
(selection bias)

High risk CBA (not explicit).

Blinding of participants
and personnel (perfor-
mance bias)
Mortality

Low risk Not blinded, but mortality unlikely to be affected by knowledge of interven-
tion.

Blinding of outcome as-
sessment (detection bias)
Mortality

Low risk Not blinded, but mortality unlikely to be affected by knowledge of interven-
tion.

Incomplete outcome data
(attrition bias)
Mortality

Low risk Routine data with data quality assurance system at 3 stages.

Other bias Low risk The same malaria control strategies in both areas, slightly higher bed net use
in comparison area. mRDTs were used in 92% of people with suspected malar-
ia in the intervention area.

Thiam 2012  (Continued)

ACT: artemisinin-based combination therapy; AL: artemether-lumefantrine; AQAS: amodiaquine-artesunate; CBA: controlled before-aHer
study; CHW: community health worker; CQ: chloroquine; cRCT: cluster-randomized controlled trial; DP: dihydroartemisinin-piperaquine;
IRS: indoor residual spraying; ITT: intention-to-treat; mRDT: malaria rapid diagnostic test; PCR: polymerase chain reaction; Pfalciparum:
Plasmodiumfalciparum; Pvivax: Plasmodium; SP/AS: sulfadoxine-pyrimethamine and artesunate.
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Awor 2014 Intervention not limited to malaria (iCCM of malaria, pneumonia and diarrhoea).

Biemba 2016 Intervention not limited to malaria (iCCM of malaria, pneumonia and diarrhoea).

Gaye 2020 mRDTs in both arm, active versus passive.

Kitutu 2017 Intervention not limited to malaria (iCCM of malaria, pneumonia).

Maloney 2017 Difference between arms only related to recommended retail price.

Mbonye 2015 A large proportion of vendors had professional healthcare qualifications (nurses, midwives or clini-
cal officers; 37.9% in the intervention arm and 56.7% in the control arm), while the remainder were
auxiliary nurses or nursing aides.

Mukanga 2012 Intervention not limited to malaria (included pneumonia).

Yeboah-Antwi 2010 Intervention not limited to malaria (included pneumonia).
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iCCM: integrated community case management; mRDT: malaria rapid diagnostic test.
 

Characteristics of ongoing studies [ordered by study ID]

 

Study name Evaluating interventions to improve test, treat, and track (T3) malaria strategy among over-the-
counter medicine sellers (OTCMS) in some rural communities of Fanteakwa North district, Ghana:
study protocol for a cluster randomized controlled trial

Methods cRCT

Participants Adults and children

Interventions Subsidized mRDT kits; training on malaria diagnosis, treatment, and tracking of cases; supportive
visits; community sensitization; and malaria surveillance tool 

Outcomes Primary outcome: proportion of children < 10 with fever/suspected malaria visiting CHW and tested
before treatment.

Secondary outcome: proportion of children < 10 receiving antimalarial drugs without testing; ad-
herence to treatment guidelines; adherence to mRDT retail price; sensitivity, specificity, and pre-
dictive values of mRDTs

Starting date September 2019

Contact information cahorlu@noguchi.ug.edu.gh

Notes  

Soniran 2020 

CHW: community health worker; cRCT: cluster-randomized controlled trial; mRDT: malaria rapid diagnostic test.
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Malaria rapid diagnostic test (mRDT) compared to clinical diagnosis for community-based
programmes for treating malaria

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.1 Antimalarial prescribing to mi-
croscopy- or PCR-negative people

3 7877 Risk Ratio (IV, Random, 95%
CI)

0.17 [0.07, 0.40]

1.1.1 Community health workers
(CHWs)

2 4453 Risk Ratio (IV, Random, 95%
CI)

0.11 [0.08, 0.14]

1.1.2 Drug shop vendors 1 3424 Risk Ratio (IV, Random, 95%
CI)

0.41 [0.29, 0.58]

1.2 Appropriate treatment  3 9332 Risk Ratio (IV, Random, 95%
CI)

3.04 [2.46, 3.74]

1.2.1 Community health workers
(CHWs)

2 4729 Risk Ratio (IV, Random, 95%
CI)

3.26 [2.74, 3.87]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.2.2 Drug shop vendors 1 4603 Risk Ratio (IV, Random, 95%
CI)

2.39 [1.69, 3.38]

1.3 Number receiving antimalarials 2 4729 Risk Ratio (IV, Random, 95%
CI)

0.21 [0.14, 0.34]

1.4 Antibiotic prescribing to mi-
croscopy- or PCR-negative people

2 5179 Risk Ratio (IV, Fixed, 95% CI) 2.02 [1.21, 3.37]

 
 

Analysis 1.1.   Comparison 1: Malaria rapid diagnostic test (mRDT) compared to clinical diagnosis for community-
based programmes for treating malaria, Outcome 1: Antimalarial prescribing to microscopy- or PCR-negative people

Study or Subgroup

1.1.1 Community health workers (CHWs)
Leslie 2017
Ndyomugyenyi 2016 (1)
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.08, df = 1 (P = 0.77); I² = 0%
Test for overall effect: Z = 18.45 (P < 0.00001)

1.1.2 Drug shop vendors
Ansah 2015 (2)
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 5.05 (P < 0.00001)

Total (95% CI)
Heterogeneity: Tau² = 0.57; Chi² = 39.56, df = 2 (P < 0.00001); I² = 95%
Test for overall effect: Z = 4.02 (P < 0.0001)
Test for subgroup differences: Chi² = 39.48, df = 1 (P < 0.00001), I² = 97.5%

log[RR]

-2.2073
-2.2773

-0.8916

SE

0.1625
0.1823

0.1767

mRDT
Total

950
1059
2009

1854
1854

3863

Clinical diagnosis
Total

928
1516
2444

1570
1570

4014

Weight

33.6%
33.2%
66.7%

33.3%
33.3%

100.0%

Risk Ratio
IV, Random, 95% CI

0.11 [0.08 , 0.15]
0.10 [0.07 , 0.15]
0.11 [0.08 , 0.14]

0.41 [0.29 , 0.58]
0.41 [0.29 , 0.58]

0.17 [0.07 , 0.40]

Risk Ratio
IV, Random, 95% CI

0.05 0.2 1 5 20
Favours mRDT Favours clinical diagnosis

Footnotes
(1) Collapsed by transmission zone, adjusted for clustering effect
(2) Combined/collapsed estimates for both adults and children
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Analysis 1.2.   Comparison 1: Malaria rapid diagnostic test (mRDT) compared to clinical diagnosis
for community-based programmes for treating malaria, Outcome 2: Appropriate treatment 

Study or Subgroup

1.2.1 Community health workers (CHWs)
Leslie 2017
Ndyomugyenyi 2016 (1)
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.43, df = 1 (P = 0.51); I² = 0%
Test for overall effect: Z = 13.49 (P < 0.00001)

1.2.2 Drug shop vendors
Ansah 2015
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 4.93 (P < 0.00001)

Total (95% CI)
Heterogeneity: Tau² = 0.01; Chi² = 2.89, df = 2 (P = 0.24); I² = 31%
Test for overall effect: Z = 10.45 (P < 0.00001)
Test for subgroup differences: Chi² = 2.47, df = 1 (P = 0.12), I² = 59.4%

log[RR]

1.3164
1.1569

0.8713

SE

0.225
0.095

0.1768

mRDT
Total

1099
1059
2158

2641
2641

4799

Clinical diagnosis
Total

1055
1516
2571

1962
1962

4533

Weight

18.2%
55.3%
73.5%

26.5%
26.5%

100.0%

Risk Ratio
IV, Random, 95% CI

3.73 [2.40 , 5.80]
3.18 [2.64 , 3.83]
3.26 [2.74 , 3.87]

2.39 [1.69 , 3.38]
2.39 [1.69 , 3.38]

3.04 [2.46 , 3.74]

Risk Ratio
IV, Random, 95% CI

0.05 0.2 1 5 20
Favours clinical diagnosis Favours mRDT

Footnotes
(1) Collapsed by transmission zone, adjusted for clustering effect

 
 

Analysis 1.3.   Comparison 1: Malaria rapid diagnostic test (mRDT) compared to clinical diagnosis for
community-based programmes for treating malaria, Outcome 3: Number receiving antimalarials

Study or Subgroup

Leslie 2017 (1)
Ndyomugyenyi 2016 (2)

Total (95% CI)
Heterogeneity: Tau² = 0.10; Chi² = 10.79, df = 1 (P = 0.001); I² = 91%
Test for overall effect: Z = 6.65 (P < 0.00001)
Test for subgroup differences: Not applicable

log[RR]

-1.771957
-1.309333

SE

0.103437
0.095587

mRDT
Total

1099
1059

2158

Clinical diagnosis
Total

1055
1516

2571

Weight

49.6%
50.4%

100.0%

Risk Ratio
IV, Random, 95% CI

0.17 [0.14 , 0.21]
0.27 [0.22 , 0.33]

0.21 [0.14 , 0.34]

Risk Ratio
IV, Random, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours mRDT Favours clinical diagnosis

Footnotes
(1) Adjusted for clustering effect
(2) Collapsed by transmission zone, adjusted for clustering effect

 
 

Adding rapid diagnostic tests to community-based programmes for treating malaria (Review)

Copyright © 2022 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.

45



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Analysis 1.4.   Comparison 1: Malaria rapid diagnostic test (mRDT) compared to clinical diagnosis for community-
based programmes for treating malaria, Outcome 4: Antibiotic prescribing to microscopy- or PCR-negative people

Study or Subgroup

Ansah 2015 (1)
Leslie 2017

Total (95% CI)
Heterogeneity: Chi² = 0.23, df = 1 (P = 0.63); I² = 0%
Test for overall effect: Z = 2.71 (P = 0.007)
Test for subgroup differences: Not applicable

log[RR]

1.4439
0.6831

SE

1.548
0.2641

mRDT
Total

1854
912

2766

Clinical diagnosis
Total

1570
843

2413

Weight

2.8%
97.2%

100.0%

Risk Ratio
IV, Fixed, 95% CI

4.24 [0.20 , 88.05]
1.98 [1.18 , 3.32]

2.02 [1.21 , 3.37]

Risk Ratio
IV, Fixed, 95% CI

0.01 0.1 1 10 100
Decreased antibiotic use Increased antibiotic use

Footnotes
(1) Adjusted for clustering effect
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Copyright © 2022 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
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4
7

A D D I T I O N A L   T A B L E S

Study ID Objectives Date last
search /
restric-
tion

Types of
studies

Popula-
tion

Interven-
tion

Compari-
son

Outcomes No of
studies

Summary of findings

Okwundu
2013

Home- or
communi-
ty-based
pro-
grammes
for treat-
ing malar-
ia

To evaluate
home-based
and communi-
ty-based man-
agement strate-
gies for treating
malaria or fever

2012 cRCT, CBA,
ITS

People
living in
malar-
ia-endem-
ic areas

Any pro-
gramme
that trains
relevant ac-
tors (moth-
ers or care-
givers,
communi-
ty-based
volunteers,
communi-
ty-based
health work-
ers, or drug
sellers) to
recognize
and treat
fevers with
AMs

Health
facili-
ty-based
care, or al-
ternative
home- or
communi-
ty-based
pro-
gramme
for recog-
nizing and
treating
malaria or
fevers

 

Primary:

all-cause
mortality

Secondary:

malaria-spe-
cific mor-
tality, hos-
pitaliza-
tions, severe
malaria,
treatment
with recom-
mended AM
within 24
hours, treat-
ment with
any AM, par-
asitaemia,
anaemia,
AEs

10 Home- or community-based inter-
ventions providing antimalarial
drugs free of charge probably im-
prove prompt access to AMs. Mod-
erate-quality evidence from rural
Ethiopia shows they may reduce all-
cause mortality when implemented
in appropriate settings. Programmes
treating all fevers presumptively
with AMs lead to overuse, and poten-
tially undertreatment of other caus-
es of fever. Incorporating mRDTs into
home- or community-based malaria
programmes may help to reduce this
overuse, and has been shown to be
safe under trial conditions.

Hopkins
2007

Impact
of home-
based
manage-
ment of
malar-
ia (HMM)
on health
outcomes
in Africa: a
systemat-
ic review

To summarize
the current evi-
dence base for
HMM, and to
identify areas
where further
research could
guide imple-
mentation of
HMM in Africa

2007

(Africa)

cRCT, CBA,
observa-
tional

Not speci-
fied

AM admin-
istered pre-
sumptively
for febrile
illness by lo-
cal commu-
nity mem-
bers with no
formal ed-
ucation in
health care

— Case pre-
sentations
including
malaria
morbidity,
mortality,
or malari-
ometric in-
dices (par-
asite rates,
haemo-
globin or
packed
cell vol-

6 Presumptive treatment of febrile
children with prepackaged anti-
malarials in HMM is likely to increase
delivery of effective drugs, improve
timing, adherence, and dosing of
treatment. Evaluations of commu-
nity acceptability and feasibility are
encouraging, but further study of im-
pact on morbidity and mortality will
provide stronger evidence to support
sustained implementation of com-
munity-based interventions

Table 1.   Summary of systematic reviews on home- and community-based interventions for malaria 
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4
8

of the evi-
dence

ume, spleen
rates)

Christo-
pher 2011

Thirty
years after
Alma-Ata:
a system-
atic review
of the im-
pact of
communi-
ty health
workers
deliver-
ing cura-
tive inter-
ventions
against
malaria,
pneumo-
nia and di-
arrhoea
on child
mortality
and mor-
bidity in
sub-Saha-
ran Africa

To systemat-
ically review
randomized
and non-ran-
domized stud-
ies of CHWs' im-
pact on child
mortality in
sub-Saharan
Africa

2007

(SSA)

cRCT, CBA,
ITS, obser-
vational

Children <
6 years

CHWs de-
livering
curative
care, with
or without
preventive
services,
to children
for malaria,
pneumonia
or diarrhoea

— Impact of
CHW pro-
gramme on
mortality,
morbidity
or nutrition-
al status in
children < 6
years

7 CHW programmes can have large im-
pacts on child mortality when they
deliver ITNs or malarial chemopro-
phylaxis in an endemic malaria set-
ting. However, there is still little ev-
idence from Africa on the effective-
ness of CHWs delivering curative in-
terventions against pneumonia and
diarrhoea or comprehensive pack-
ages of interventions against the ma-
jor causes of mortality in children
(pneumonia, diarrhoea, malaria,
and, in some settings, HIV)

UNICEF
2012

A system-
atic review
of strate-
gies to in-
crease de-
mand, up-
take and
quality of
communi-
ty-based
diagnosis

1. To assess and
report the ef-
fectiveness of
strategies to
improve the
quality of ser-
vices provided
by communi-
ty health work-
ers responsible
for malaria case
management.

2011 RCT, CBA,
ITS

Not speci-
fied

1. Strategies
to improve
the quality
of services
provided
by commu-
nity health
workers re-
sponsible
for malaria
case man-
agement.

— Clinical out-
come; pro-
portion of
people seen
by CHW di-
agnosed
and treat-
ed correct-
ly; correct
use of mRDT
by CHW and
treatment
according to
result; cor-

42 High adherence by CHWs to correct
doses of AM in most studies, irre-
spective of diagnosis or AM policy, or
strength of study design (due large-
ly to prepackaged AMs and practi-
cal, interactive training techniques).
Larger studies with less support had
more modest results for prompt and
effective treatment than rigorous-
ly controlled studies. CHWs demon-
strated high ability for safe use of
mRDTs and adherence to results,
prescribing ACTs to most mRDT-pos-
itive people (and to a minimum of

Table 1.   Summary of systematic reviews on home- and community-based interventions for malaria  (Continued)
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4
9

and case
manage-
ment of
malaria

2. To assess and
report the ef-
fectiveness of
strategies to
strengthen re-
ferrals from
CHWs to fa-
cility-based
providers, with
a focus on the
management of
malaria.

3. To assess
and report the
effectiveness
of strategies
to strengthen
the capacity of
health systems

to support case
management,
including uni-
versal diagno-
sis, at the com-
munity level.

4. To assess and
report the ef-
fectiveness of
strategies to in-
tegrate malaria
diagnosis and
case

management
with other
health services
at the commu-
nity level.

5. To assess and
report the ef-
fectiveness of
strategies at
the communi-

2. Strategies
to strength-
en refer-
rals from
CHWs to fa-
cility-based
providers,
with a focus
on the man-
agement of
malaria.

3. Strategies
to strength-
en the ca-
pacity of
health sys-
tems to sup-
port case
manage-
ment, in-
cluding uni-
versal diag-
nosis, at the
community
level.

4. Strategies
to integrate
malaria di-
agnosis and
case man-
agement
with other
health ser-
vices at the
community
level.

5. Strategies
at the com-
munity level
aiming to in-
crease care
seeking be-

rect refer-
ral to formal
health facili-
ties; referral
completion;
proportion
of people
with fever
seeking care
promptly
(within 24
hours).

mRDT-negatives). Challenges remain
with respect to action for mRDT-neg-
ative people. Cost-effectiveness of
use of mRDTs depends on level of
parasite prevalence. Evidence on
CHW ability to diagnose and treat
pneumonia is mixed. Few studies
evaluated integration of malaria
CCM with other interventions but no
indication integration reduces qual-
ity of CHW malaria treatment. Few
studies reported referrals between
community and health facility. Very
young children with severe disease
and those given clear instructions
by CHW more likely to comply with
referral advice. Elements of health
system capacity critical for effective
CHW programmes include: ability
to treat referred cases, regular su-
pervision, reliable/consistent sup-
ply chain for essential medicines and
equipment. Additional tasks do not
seem to reduce quality of malaria
CCM, provided sufficient training, su-
pervision and support is maintained.
Reporting on quality of delivery of
other interventions is limited.

Community mobilization activities to
encourage prompt treatment seek-
ing for fever more successful when
conducted alongside an intervention
to improve malaria treatment provi-
sion. Malaria CCM interventions with
insufficient mobilization support re-
sulted in low demand for CHW ser-
vices. No conclusive evidence was
found on the impact of user fees for
consultations or treatment on CHW
utilization or socioeconomic equity
of access.

Questions remain about relative ef-
fectiveness of interventions relating

Table 1.   Summary of systematic reviews on home- and community-based interventions for malaria  (Continued)
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5
0

ty level aiming
to increase care
seeking behav-
iour for fever

haviour for
fever.

to particular aspects of CHW quality
(e.g. relative importance of supervi-
sion or different models of training).

Smith
Paintain
2014

CHWs and
stand-
alone or
integrated
case man-
agement
of malaria:
a system-
atic liter-
ature re-
view

1. To assess evi-
dence for inter-
ventions to in-
crease quality
of services pro-
vided by CHWs
responsible for
malaria case
management
among children
< 5 years

2. To integrate
malaria di-
agnosis and
case manage-
ment with other
health services
at community
level, with em-
phasis on case
management of
uncomplicated
pneumonia

3. To increase
capacity of
health systems
to support case
management at
community lev-
el

4. To strengthen
referrals from
community to
facility-based
providers

2013

 

cRCTs,
pre-post
without
control,
ITS, some
post-only

Children <
5 years

Intervention
to introduce
or improve
communi-
ty-based
manage-
ment
(CHWs) of
malaria
where ob-
jective and
standard-
ized impact
or outcome
measures
were report-
ed

— CHW per-
formance
(CCM, in-
tegration
with other
health inter-
ventions),
strength-
ening of
health sys-
tem support
for CCM and
referrals
from com-
munity to
health facil-
ity, clinical
outcomes
(all-cause
and malar-
ia mortal-
ity, severe
malaria
morbidi-
ty), hospi-
talizations,
anaemia,
haemo-
globin,
splenomegaly,
treatment
response

43 CHWs are able to provide good quali-
ty malaria care, including performing
procedures such as mRDTs. Appro-
priate training, clear guidelines, and
regular supportive supervision are
important facilitating factors. Cru-
cial to sustainable success of CHW
programmes is strengthening health
system capacity to support com-
modity supply, supervision, and ap-
propriate treatment of referred cas-
es. The little evidence available on
referral from community to health
facility level suggests that this is an
area that needs urgent attention.
The studies of integrated CCM sug-
gest that additional tasks do not re-
duce the quality of malaria CCM pro-
vided sufficient training and supervi-
sion are maintained. Relatively little
evidence that CHWs can impact mor-
tality and morbidity.

Table 1.   Summary of systematic reviews on home- and community-based interventions for malaria  (Continued)
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5
1

Ruizen-
daal 2014

Success
or failure
of critical
steps in
commu-
nity case
manage-
ment of
malaria
with RDTs:
a system-
atic review

Provide a com-
prehensive
overview of the
success or fail-
ure of critical
steps in malar-
ia CCM with
mRDTs

2013

 

Various Not speci-
fied

RDT-based
malaria CCM
by

CHWs. Ex-
cluded:
studies on
iCCM in
which the
individual
effect of
mRDT-based
malaria CCM
on outcome
cannot be
identified

Presump-
tive malar-
ia CCM, no
malaria
CCM

Test per-
formance,
execution,
interpre-
tation, ad-
herence to
results, ef-
fect on mor-
bidity and
mortality,
adherence
to test re-
sults, refer-
ral comple-
tion, social
acceptance,
communi-
ty uptake,
stock-outs,
CHW incen-
tives and
motivation,
cost-effec-
tiveness

27 Malaria CCM is generally well execut-
ed by CHWs, but there are several
barriers for its success. Lower mRDT
specificity could lead to missed diag-
noses of non-malarial fevers. Other
threats for malaria CCM are non-ad-
herence to negative test results and
low referral rates. Integrated CCM
may overcome some of these barri-
ers. Morbidity and mortality are not
adequately investigated

Amouzou
2014

Assess-
ing the im-
pact of in-
tegrated
commu-
nity case
manage-
ment (iC-
CM) pro-
grams on
child mor-
tality: re-
view of
early re-
sults and
lessons
learned in

To review re-
cent experience
in documenting
and attributing
changes in un-
der-5 mortal-
ity to the spe-
cific interven-
tions of a vari-
ety of iCCM pro-
grammes

2013

(English)

cRCTs,
stepped-
wedge,
quasi-ex-
perimen-
tal

Children
aged 2–59
months

iCCM (pneu-
monia with
antibiotics,
malaria with
antimalar-
ials, diar-
rhoea ORS/
zinc)

— Mortality 8 6 of 8 studies showed a higher de-
cline in mortality among children 2–
59 months in program areas com-
pared to comparison areas, although
this was statistically significant in
only 1 study with a decline of 76%
larger in intervention than in com-
parison areas

Table 1.   Summary of systematic reviews on home- and community-based interventions for malaria  (Continued)
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5
2

Sub-Saha-
ran Africa

Awor 2014

System-
atic liter-
ature re-
view of in-
tegrated
commu-
nity case
manage-
ment and
the private
sector in
Africa: rel-
evant ex-
periences
and po-
tential
next steps

To determine
the extent to
which the pri-
vate sector has
been utilized in
providing inte-
grated care for
sick children <
5 years old with
community-ac-
quired malaria,
pneumonia or
diarrhoea

2014 cRCT, qua-
si, pre/
post with/
without
control

Children <
5 years

Any inter-
vention with
drugs or di-
agnostics
for malar-
ia (CCM),
pneumo-
nia or diar-
rhoea, or a
combina-
tion of those
illnesses (iC-
CM; private
sector)

— Descriptive
only – num-
ber/titles of
studies

62 While the private sector is an impor-
tant source of care for children in
low-income countries, little has been
done to harness the potential of this
sector in improving access to care for
non-malaria fever in children within
the community

Boyce
2017

Use of
malaria
RDTs in
various
health
contexts
across
sub-Saha-
ran Africa:
a system-
atic review

Assesses the di-
agnostic use of
mRDTs in 4 dif-
ferent contexts:
health facilities,
the community,
drug shops and
schools

2016

 

Various Not speci-
fied

Diagnos-
tic use of
mRDTs in
healthcare
facilities,
drug shops,
schools, or
by CHWs (N
= 16)

— Perfor-
mance of
mRDT, ap-
propriate-
ness of
treatment

16/52 RDTs generally used well, though
compliance with test results is vari-
able, especially in formal healthcare
sector. 7/16 studies showed CHWs
displaying high levels of adherence
to treatment guidelines. All studies
showed CHWs providing appropriate
treatment at least 80% of the time
and CHWs rarely provided inappro-
priate treatment of mRDT-negative
people. 

Sunguya
2017

 

What is the role
of CHWs and
related cadres
in malaria pre-
vention, case
management
and health
promotion in

Not stated cRCT, qua-
si, pre/
post, ob-
servation-
al, sec-
ondary

Not speci-
fied

iCCM,
malaria
CCM, SMC,
and home-
based man-
agement
of fever
by CHWs

— Description
of the roles
and chal-
lenges faced
by CHWs
and related
cadres

66 CHWs and related cadres have been
taking roles similar to those of more
qualified health workers. They are
important actors in malaria control
and elimination but suffer from the
health system challenges including
financing, logistics, human resource
management, and stewardship. To

Table 1.   Summary of systematic reviews on home- and community-based interventions for malaria  (Continued)
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5
3

highly malar-
ia-endemic re-
gions? What are
the challenges
encountered
while imple-
menting iCCM
for malaria us-
ing CHWs and
related cadres?

and relat-
ed cadres
(e.g. vil-
lage health
volunteers
and other
lay health
workers:
home care
providers
and com-
munity
medicine
distributors)

meet targets in sustainable develop-
ment in health and to save countless
lives and morbidity, CHWs and re-
lated cadres must be well resourced
and sustained

Visser
2017

Introduc-
ing malar-
ia rapid
diagnos-
tic tests
in private
medicine
retail out-
lets: a sys-
tematic lit-
erature re-
view

1. Examine out-
comes pertain-
ing to mRDT up-
take, provider
adherence to
test results, re-
ferral, cost and
safety

2. Review char-
acteristics of
each interven-
tion to intro-
duce mRDT use
to explore fac-
tors that are as-
sociated with
mRDT uptake
and provider
adherence to
test results

2016 Various Any pri-
vate med-
icine re-
tail outlet
providers
and the
people
they serve

Any intro-
duction of
mRDTs with
or without
supporting
interven-
tions, where
mRDTs were
performed
by private
medicine re-
tail outlet
staI

Studies
were in-
cluded re-
gardless
of whether
there was
a com-
parison
group, and
whether
the com-
parison
group was
randomly
allocated

Proportion
of people
seeking
treatment
for fever or
suspect-
ed malar-
ia tested
with mRDT;
mRDT pos-
itivity; pro-
portion
of people
seeking
treatment
for fever or
suspect-
ed malaria
sold ACTs,
regardless
of testing;
adherence
to nega-
tive or posi-
tive results;
proportion
of people
sold ACTs in
presence of
positive re-
sult or not

12 RDT uptake varied from 8%–100%.
Provision of ACTs for people testing
positive ranged from 30%–99% and
was > 85% in 5 studies. Of those test-
ing negative, provision of AMs var-
ied from 2%–83% and was < 20%
in 8 studies. Longer provider train-
ing, lower mRDT retail prices and fre-
quent supervision appeared to have
a positive effect on mRDT uptake
and provider adherence to test re-
sults. Performance of mRDTs by PMR
vendors was generally good, but dis-
posal of medical waste and referral
of patients to public facilities were
common challenges.

Expanding services of PMRs to in-
clude malaria diagnostic services
may hold great promise to improve
malaria case management and curb
overtreatment with AMs. However,
doing so will require careful plan-
ning, investment and additional re-
search to develop and sustain ef-
fective training, supervision, waste
management, referral and surveil-
lance programmes beyond the pub-
lic sector

Table 1.   Summary of systematic reviews on home- and community-based interventions for malaria  (Continued)
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5
4

sold ACTs
or other AM
in presence
of negative
result; pro-
portion of
people sold
antibiotics
in presence
of positive
result; pro-
portion of
people sold
antibiotics
in presence
of negative
mRDT re-
sult; refer-
rals; accura-
cy and safe-
ty; median
retail price
of mRDT

Table 1.   Summary of systematic reviews on home- and community-based interventions for malaria  (Continued)

AE: adverse event; AM: antimalarial; CBA: controlled before-aHer study; CCM: community case management; CHW: community health worker; cRCT: cluster-randomized controlled
trial; HMM: home-based management of malaria; iCCM: integrated community case management; ITN: insecticide-treated net; ITS: interrupted time series; mRDT: malaria rapid
diagnostic test; PMR: private medicine retail outlet; RCT: randomized controlled trial; RDT: rapid diagnostic test; ORS: oral rehydration salt; SSA: sub-Saharan Africa; SMC: seasonal
malaria chemoprevention.
 
 

Study ID Design Country
(setting)

People
trained

Length of
training

Summary of inter-
vention

Summary of
control

Outcomes as-
sessed

Drugs/
mRDTs
free to
partici-
pants

Supervision

Ansah
2015

cRCT Ghana
(rural)

Chemical
sellers

1 day over
and above
standard
3 days
malaria
case man-
agement

Training to treat P
falciparum malar-
ia after positive
mRDT with AL,
AQAS, or DP, and
to refer if negative
mRDT

Current prac-
tice of chemi-
cal sellers dis-
pensing medi-
cines without
test results

Mortality, ap-
propriate treat-
ment, treat-
ment for malar-
ia based on
mRDT results,
antibiotic after

Drugs: no,
but subsi-
dized
mRDTs:
yes

Fieldworkers and supervi-
sors provided technical sup-
port. Accuracy of records of
drugs dispensed validated
by random checks of forms
and 'mystery clients'. Direct
observation of interactions

Table 2.   Summary of trials comparing rapid diagnostic tests to clinical diagnosis in community-based interventions 
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5
5

training
for both
groups

negative mRDT,
referrals

between chemical sellers
and customers by check-
list on weekly basis for first
month and a further week
midway through trial

Cohen
2015

cRCT Uganda
(unclear)

Drug shop
vendors

2 days Training in use of
mRDTs, and recom-
mendation for pur-
chase of first-line
ACT (no algorithms
or details on refer-
rals when negative
mRDT)

Current prac-
tice of drug
shops selling
antimalari-
als generally
without use of
mRDTs

Number re-
ceiving an anti-
malarial

Drugs: no,
but subsi-
dized
mRDTs: no

Monthly visits to track stock
and usage of mRDTs and
compliance with proto-
cols for testing using a 17-
point checklist. Unused kits
sent for lot testing every 3
months

Leslie
2017

cRCT Afghanistan
(rural)

CHWs Half day
over and
above
standard
1 day re-
fresher
malaria
case man-
agement
training
for both
groups

Training to treat
after positive P
falciparum mRDT
with SP/AS, and
after pan-specific
(assumed P vivax)
mRDT with CQ. If
negative no drug,
unclear about re-
ferral

Refresher
workshop
for CHWs
on commu-
nity-based
treatment of
suspected
malaria with
CQ or SP

Number of peo-
ple receiving
an antimalar-
ial, appropri-
ate treatment,
treatment for
malaria based
on mRDT re-
sults, antibiotic
after negative
mRDT, referrals

Not re-
ported

CHWs normally supervised
by a manager who supplies
basic items including essen-
tial medicines

Mubi 2011 Cross-over
cRCT

Tanzania
(rural)

CHWs 1 week Training to treat P
falciparum malar-
ia after positive
mRDT with AL. Un-
clear about referral
if mRDT-negative

Current prac-
tice of CHWs
dispensing AL
based on clin-
ical diagnosis
of malaria

Mortality, num-
ber of people
receiving an
antimalarial,
treatment for
malaria based
on mRDT re-
sults, adverse
events, referrals

Not re-
ported

Regular, no details

Ndyomu-
gyenyi
2016

cRCT Uganda
(rural)

CHWs 4 days Trained to treat P
falciparum malar-
ia after positive
mRDT with AL or
rectal AS, and to
refer if negative

Current prac-
tice of CHWs
dispensing
AL or rectal
AS based on
presumptive

Number of peo-
ple receiving
an antimalari-
al, appropriate
treatment

Not re-
ported

Close supervision by project
staI for 6 months through
meetings (promoting accu-
rate and complete records,
how to handle difficult situ-
ations), scaled back there-

Table 2.   Summary of trials comparing rapid diagnostic tests to clinical diagnosis in community-based interventions  (Continued)
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5
6

mRDT as appropri-
ate

diagnosis of
malaria

after to when CHWs collect-
ed supplies

Table 2.   Summary of trials comparing rapid diagnostic tests to clinical diagnosis in community-based interventions  (Continued)

ACT: artemisinin-based combination therapy; AL: artemether-lumefantrine; AQ: amodiaquine; AS: artesunate; CHW: community health worker; CQ: chloroquine; cRCT: cluster-
randomized controlled trial; DP: dihydroartemisinin-piperaquine; mRDT: malaria rapid diagnostic test; P falciparum: Plasmodium falciparum; P vivax: Plasmodium vivax; SP:
sulfadoxine-pyrimethamine.
 
 

Study ID Design Country
(setting)

People
trained

Duration
of train-
ing

Summary of inter-
vention

Summary
of control

Outcomes
assessed

Drugs/
mRDTs free
to partici-
pants

Supervision

Ohnmar
2012

cRCT Myanmar
(rural)

Unpaid
volunteers

2 days Trained to treat P fal-
ciparum malaria after
positive mRDT with AL
or presumptive P vivax
with CQ in those test-
ing negative

Health fa-
cility care

Mortality,
hospital-
izations

Drugs: un-
clear
mRDTs: no

Midwives in nearest health fa-
cility routinely monitored/su-
pervised volunteers during
their monthly immunization
visits. Malaria supervisors also
occasionally visited volunteers.

Swana
2016

CBA Democ-
ratic Re-
public of
the Congo
(rural)

CHWs 3 days Trained to treat P fal-
ciparum malaria after
positive mRDT with
AQAS or rectal AS, and
to refer if negative
mRDT as appropriate

Health fa-
cility care

Para-
sitaemia

Drugs: yes
mRDTs: not
reported

Initial observation of mRDTs by
supervisors with corrective ac-
tions over 2–4 days, weekly vis-
its thereafter, 3 monthly meet-
ings with investigators

Thiam
2012

CBA Senegal
(rural)

Home care
providers

3 days
theory,
2 weeks
practical

Trained to treat P fal-
ciparum malaria after
positive mRDT with
AQAS, and to refer if
negative mRDT

Health fa-
cility care

Mortality,
hospital-
izations,
referrals

Drugs: no
(USD 0.6
adults, USD
0.3 children
until May
2010)
mRDTs: yes

Post-training follow-up, month-
ly supervision by health post
head nurse, co-ordinating
meetings by district health
teams and nurses in peripheral
health facilities

Table 3.   Summary of trials comparing community-based interventions using rapid diagnostic tests with health facility-based care 

AL: artemether-lumefantrine; AQ: amodiaquine; AS: artesunate; CBA: controlled before-aHer study; CHW: community health worker; CQ: chloroquine; cRCT: cluster-randomized
controlled trial; mRDT: malaria rapid diagnostic test; P falciparum: Plasmodium falciparum; P vivax: Plasmodium vivax.
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Study Job title Method Sensitivity
(%)

95% CIa Specificity
(%)

95% CIa

Ansah 2015b Drug seller Microscopy 96.0 Range 98% to
100%

70.0 Range 73% to
98%

Leslie 2017  

Pan (all species) overall 54.2 47.5 to 60.9 91.5 89.5 to 93.2

– Low transmission 2.1 0.1 to 11.3 99.8 98.7 to 100

– High transmission 68.0 60.6 to 74.8 85.2 82.0 to 88.1

Pfalciparum overall 53.2 38.1 to 67.9 96.8 95.6 to 97.8

– Low transmission 0 N/A 0 N/A

– High transmission

CHW PCR

62.5 45.8 to 77.3 94.7 92.8 to 96.3

Mubi 2011 CHW Microscopy 85.3 Not known 59.8 Not known

Ndyomugyenyi 2016  

Moderate to high transmission 72.1 Not known 83.3 Not known

Low transmission

CHW Microscopy

20.8 Not known 98.1 Not known

Table 4.   Accuracy of malaria rapid diagnostic tests 

aUnless specified
bAuthors reported variations by drug shop
CHW: community health worker; CI: confidence interval; N/A: not applicable; PCR: polymerase chain reaction
 

 

A P P E N D I C E S

Appendix 1. Search strategy

 

Search Name: Cochrane Central Register of Controlled Trials

 

ID Search

#1 malaria

#2 MeSH descriptor: [Malaria] explode all trees

#3 #1 or #2

#4 Plasmodium

#5 #3 or #4

#6 treatment or management or therapy or prevention or ACT* or artemis*
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#7 #5 and #6

#8 MeSH descriptor: [Community Health Workers] explode all trees

#9 MeSH descriptor: [Volunteers] explode all trees

#10 MeSH descriptor: [Allied Health Personnel] explode all trees

#11 "community worker*" OR "lay health worker*" OR "village health worker*" OR "health auxiliary"

#12 "peer educator*" OR "peer counsellor*" OR "health extension worker*" OR "allied health worker*" OR "health promoter*"

#13 "health assistant*"

#14 "Community Health advisor*" or "Lay health workers*"

#15 "voluntary worker*"

#16 "community volunteer*"

#17 "Community drug distributor*" or CDD or "drug seller*"

#18 "drug dispensing outlet*" or ADDO or kiosk*

#19 "Health extension worker*" or "Community directed distributor*" or "Community medicine distributor*" or "Community health
animators" or "Community Implementer" or "Community led" or "Community directed" or "CDI" or "health center*"

#20 MeSH descriptor: [Community Health Services] explode all trees

#21 MeSH descriptor: [Delivery of Health Care] explode all trees

#22 "capacity building"

#23 MeSH descriptor: [Health Services Research] explode all trees

#24 MeSH descriptor: [Education, Medical] explode all trees

#25 MeSH descriptor: [Health Promotion] explode all trees

#26 #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19 or #20 or #21 or #22 or #23 or #24 or #25

#27 #26 and #7

 

PubMed (MEDLINE)

#1 Search "Malaria"[Mesh]

#2 Search malaria Field: Title/Abstract

#3 Search plasmodium Field: Title/Abstract

#4 Search (#3) OR #2 OR #1

#5 Search treatment or management or therapy or prevention or ACT* or artemis* Field: Title/Abstract

#6 Search "drug therapy" [Subheading]

#7 Search (#6) OR #5

#8 Search "Capacity Building"[Mesh] or "capacity building" [Title/abstract] or "Health Services Re-
search"[Mesh] or "Education, Medical"[Mesh] or "Health Promotion"[Mesh]

  (Continued)
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#9 Search (("Community Health Workers"[Mesh]) OR "Volunteers"[Mesh]) OR "Allied Health Person-
nel"[Mesh]

#10 Search "community worker*" OR "lay health worker*" OR "village health worker*" OR "health aux-
iliary" Field: Title/Abstract

#11 Search "peer educator*"□ OR "peer counsellor*" OR "health extension worker*" OR "allied health
worker*" OR "health promoter*" Field: Title/Abstract

#12 Search "health assistant*" or "Community Health advisor*" or "Lay health workers*" Field: Ti-
tle/Abstract

#13 Search "voluntary worker*" or "community volunteer*" Field: Title/Abstract

#14 Search "drug dispensing outlet*" or ADDO or kiosk* Field: Title/Abstract

#15 Search "Health extension worker*" or "Community directed distributor*" or "Community medicine
distributor*" or "Community health animators" or "Community Implementer" or "Community led"
or "Community directed" or "CDI" or "health center*" Field: Title/Abstract

#16 Search ("Community Health Services"[Mesh]) OR "Delivery of Health Care"[Mesh]

#17 Search "Community drug distributor*" or CDD or "drug seller*" Field: Title/Abstract

#18 Search ((((((((((#17) OR #16) OR #15) OR #14) OR #13) OR #12) OR #11) OR #10) OR #9) OR #8)

#19 Search (#18) AND #7 AND #4

#20 Search cohort OR longitudinal OR cross- sectional OR interrupted time series OR "before and after
study" OR before-after study OR cross-sequential OR "control group*" OR "matched control*" OR "
matched cohort*" Field: Title/Abstract

#21 Search "Comparative Study" [Publication Type]

#22 Search "Interrupted Time Series Analysis"[Mesh] OR "Controlled Before-After Studies"[Mesh] OR
"Historically Controlled Study"[Mesh]

#23 Search randomized or placebo or randomly or trial Field: Title/Abstract

#24 Search "Randomized Controlled Trial" [Publication Type] OR "Controlled Clinical Trial" [Publica-
tion Type]

#25 Search ((((#24) OR #23) OR #22) OR #21) OR #20

#26 Search (#25) AND #19

 

Embase 1947-Present, updated daily

 

1 malaria/ or malaria.mp.

2 Plasmodium/ or plasmodium.mp.

3 1 or 2

  (Continued)
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4 (treatment or management or therapy or prevention or ACT* or artemis*).ab. or (treatment or management or therapy or preven-
tion or ACT* or artemis*).ti.

5 3 and 4

6 community health workers.mp. or health auxiliary/

7 volunteer/

8 paramedical personnel/

9 ("lay health worker*" or "village health worker*").ab. or ("lay health worker*" or "village health worker*").ti.

10 ("peer educator*" or "peer counsellor*" or "health extension worker*" or "health promoter*").ab. or ("peer educator*" or "peer
counsellor*" or "health extension worker*" or "health promoter*").ti.

11 ("Community Health advisor*" or "Lay health workers*").ab. or ("Community Health advisor*" or "Lay health workers*").ti.

12 ("Community drug distributor* or CDD or drug seller* ).ab. OR (Community drug distributor* or CDD" or "drug seller*").ti.

13 ("drug dispensing outlet*" or ADDO or kiosk*).ab. or ("drug dispensing outlet*" or ADDO or kiosk*).ti.

14 ("community health" or "community program" or "community programme" or "community management" or "door to door" or
"door-to-door").mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, drug manufacturer, de-
vice trade name, keyword, floating subheading word, candidate term word]

15 health care delivery/

16 capacity building/ or capacity building.mp.

17 health promotion/

18 ("peer educator*" or "peer counsellor*" or "health extension worker*" or "health promoter*").ab.

19 ("peer educator*" or "peer counsellor*" or "health extension worker*" or "health promoter*").ti.

20 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19

21 5 and 20

22 randomized controlled trial.mp. or Randomized Controlled Trial/

23 controlled clinical trial.mp. or Controlled Clinical Trial/

24 comparative study/

25 Interrupted Time Series Analysis.mp.

26 (Controlled Before and After Study).mp.

27 "time series".mp. or time series analysis/

28 cohort analysis/ or cohort.mp.

29 longitudinal study/

30 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29

31 21 and 30

Social Science Citation Index (Web of Science)

#10 #9 AND #8

Indexes=SSCI, CPCI-SSH Timespan=All years

  (Continued)
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#9 TOPIC: (randomized or controlled or trial or double-blind or single-blind) ORTOPIC: (controlled or
crossover)

Indexes=SSCI, CPCI-SSH Timespan=All years

#8 #7 AND #3

Indexes=SSCI, CPCI-SSH Timespan=All years

#7 #6 OR #5 OR #4

Indexes=SSCI, CPCI-SSH Timespan=All years

#6 TOPIC: ("Health extension worker*" or "Community directed distributor*" or "Community medi-
cine distributor*" or "Community health animators" or "Community Implementer" or "Community
led" or "Community directed" or "CDI" or "health center*")

Indexes=SSCI, CPCI-SSH Timespan=All years

#5 TOPIC: ("community health worker*")

Indexes=SSCI, CPCI-SSH Timespan=All years

#4 TOPIC: ("community worker*" OR "lay health worker*" OR "village health worker*" OR "health aux-
iliary") ORTOPIC: ("peer educator*" OR "peer counsellor*" OR "health extension worker*" OR "al-
lied health worker*" OR "health promoter*") ORTOPIC: ("Community drug distributor*" or CDD or
"drug seller*")

Indexes=SSCI, CPCI-SSH Timespan=All years

#3 #2 AND #1

Indexes=SSCI, CPCI-SSH Timespan=All years

#2 TOPIC: (treatment or management or therapy or prevention or ACT* or artemis*)

Indexes=SSCI, CPCI-SSH Timespan=All years

#1 TOPIC: (malaria or plasmodium)

Indexes=SSCI, CPCI-SSH Timespan=All years

CINAHL and PsycINFO (EBSCO Host)

# Query

S5 S1 AND S4

S4 S2 OR S3

S3 TX "Health extension worker*" or "Community directed distributor*" or "Community medicine dis-
tributor*" or "Community health animators" or "Community Implementer" or "Community led" or
"Community directed" or "CDI" or "health center*"

S2 TX ( "community worker*" OR "lay health worker*" OR "village health worker*" OR "health auxil-
iary" ) OR TX ( "peer educator*" OR "peer counsellor*" OR "health extension worker*" OR "allied
health worker*" OR "health promoter*" ) OR TX ( "Community drug distributor*" or CDD or "drug
seller*" )

S1 TX malaria AND ( treatment or management or therapy or prevention or ACT* or artemis* )

  (Continued)
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W H A T ' S   N E W

 

Date Event Description

30 August 2022 New citation required and conclusions
have changed

The authors revised the protocol to be more relevant for how
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