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Abstract

Background: Access to prompt and effective treatment is a cornerstone of the current malaria control strategy.
Delays in starting appropriate treatment is a major contributor to malaria mortality. WHO recommends home
management of malaria using artemisininbased combination therapy (ACT) and Rapid Diagnostic tests (RDTs) as
one of the strategies for improving access to prompt and efective malaria case management.

Methods: A prospective evaluation of the effectiveness of using community health workers (CHWs) as delivery
points for ACT and RDTs in the home management of malaria in two districts in Zambia.

Results: CHWs were able to manage malaria fevers by correctly interpreting RDT results and appropriately
prescribing antimalarials. All severe malaria cases and febrile non-malaria fevers were referred to a health facility for
further management. There were variations in malaria prevalence between the two districts and among the
villages in each district. 100% and 99.4% of the patients with a negative RDT result were not prescribed an
antimalarial in the two districts respectively. No cases progressed to severe malaria and no deaths were recorded
during the study period. Community perceptions were positive.

Conclusion: CHWs are effective delivery points for prompt and effective malaria case management at community
level. Adherence to test results is the best ever reported in Zambia. Further areas of implementation research are
discussed.

Background
Access to prompt and effective treatment is a corner-
stone of the current malaria control strategy [1]. Delays
in starting appropriate treatment is a major contributor
to malaria mortality. Many children with suspected
malaria in sub-Saharan Africa, where medical services are
not easily accessible, start treatment too late or do not
receive it at all and die at home without contact with for-
mal medical services [2,3]. It is for this reason that the
World Health Organization has recommended home
management of malaria (HMM) as one of the strategies
for improving access to prompt and effective malaria

case management [4]. Further, community referral com-
pliance rates observed in some studies indicate the possi-
bility detecting malaria episodes early, initiating pre-
health facility management of cases and improving
outcomes of severe malaria cases at health facility [5].
Home management of malaria with chloroquine has

been effective in reducing both mortality and severe
malaria morbidity [6,7]. However, due to parasite resis-
tance to monotherapies, the use artemisinin-based com-
bination therapy (ACT) in HMM is being promoted and
has shown great potential of being used safely in the
community. The feasibility and acceptability of the use of
ACT within the context of HMM has been demonstrated
in Ghana [8] and in a multi-centre study involving four
African sites [9]. Furthermore, scaling-up of the HMM
strategy has been shown to reduce workload in health
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facilities [10] and might thus contribute to minimize the
consequences of workforce shortage at peripheral health
facilities level, and possibly improve their performance
In Zambia, the first line malaria treatment policy was

changed from chloroquine to the combination arte-
mether-lumefantrine (AL) due to parasite resistance to
monotherapies [11]. However, at community level, com-
munity health workers (CHWs) are still using sulpha-
doxine-pyrimethamine (SP) for treating uncomplicated
malaria. SP has showed decreasing efficacy rates with
treatment failures estimated to be 30% [12]. CHWs play
a big role in the provision of very basic health services
in areas with geographical access challenges and where
there is a shortage of professional health workers in
rural areas [13,14]. Within the context of the health sys-
tem in Zambia, the community level is defined as the
level that ’brings health care as close to the family as
possible’ (National Health Strategic Plan 2006-2010). In
malaria control, CHWs are expected to promote ITNs
and other preventive measures such as environmental
management, provide individual counselling and group
education, detect cases of fever and pregnancy, provide
simple case management and prophylaxis, and know
when to refer in all cases and circumstances [15].
Having successfully reached countrywide coverage up

to facility level, plans are underway to incorporate the
community level as a service delivery point for malaria
case management using ACT and RDTs on a national
scale. It is against this background that this pilot study
was conducted to generate information on the capacity
of CHWs to use RDTs and ACT as effective tools for
HMM. It was anticipated that results from this study
could inform policy on the feasibility and effectiveness
of a large scale HMM programme implemented using
CHWs. An important component of the above objective
was to assess whether this model would achieve good
anti-malarial prescription practices in relation to the
diagnostic test results for malaria.

Methods
This was a prospective evaluation of the home manage-
ment of malaria by CHWs using RDT and ACT. The
study was conducted in two districts, which had baseline
data on the home management of malaria practices and
acceptability. Chongwe district is located in Lusaka Pro-
vince of Zambia. The area is typically rural and experi-
ences moderate malaria transmission. The district is
estimated to have a population of about 157,664 inhabi-
tants. There are 26 health facilities in the district, annual
malaria incidence was estimated at 130/1000 population
in 2008 (HMIS 2007). Kalomo district on the other
hand is situated in the Southern Province of Zambia.
The district has a population of about 181,379 people.
The district has 24 health facilities and the annual

malaria incidence was estimated to at 82/1000 popula-
tion [16]. Both districts are implementing the user fees
removal policy (thus patients are not expected to pay
any fees for the basic health care package).
Originally the study was designed for children under

five years, however, all age groups sought care through
the CHWs models in line with the national health care
system. CHWs act as first level contact in hard to reach
areas (accessibility). Therefore, the project captured all
age groups attended to by the CHWs. The sample
included all cases reporting to the CHWs in the study
sites between June 2008 and December 2009. The study
period covered both high and low transmission seasons.
Initially, the CHWs and health facility staff who were

in the study sites received standard training on malaria
case management based on the national guidelines on
the new malaria treatment policy. The trainings were
tailored for CHWs and health facility staff respectively.
The trainings included practical sessions on how to per-
form malaria testing using RDTs and how to interpret
the results. Additional training included stock manage-
ment and infection prevention. Emphasis was placed on
using the diagnostic result to inform the decision
whether to prescribe an anti-malarial or not for uncom-
plicated malaria, referral mechanisms for severe malaria
cases and non-malaria febrile cases.
Malaria registers were developed for use by CHWs to

collect morbidity and mortality data. This was a basis
for records review regarding completeness, workload,
diagnostic results and number of cases managed or
referred. The CHWs were oriented on how to fill the
registers to ensure completeness of records.

Diagnostic testing
For this study, the HRP-2 antigen based RDT, specific for
Plasmodium falciparum was used at all study sites in line
with the national stocks. The parasitological profile data
collected by the malaria programme have shown no occur-
rence of other forms of malaria, either single or as mixed
infections, in both Chongwe and Kalomo districts (NMCC
2008 unpublished). The cases were managed based on the
CHW algorithm for fever (NMCC 2004 unpublished) and
the RDT job aids. Training on RDT use was conducted
prior to the study. Quality assurance mechanisms were
put in place, both retrospectively and prospectively, to
ensure the RDT tests were functioning properly but also
to ensure the tests were being performed correctly.

Pre-packed anti-malarial
The current malaria drug policy in Zambia is the use of
a six-dose AL, as a combination treatment for uncom-
plicated malaria. The drug is co-formulated and co-
packaged. CHWs in Zambia have been trained on the
new malaria treatment policy. Further training was
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provided prior to the commencement of the study on
how to prescribe AL.

Record reviews
Record reviews were conducted based on the documen-
tation available in the registers provided to CHWs and
health facility staff. A health facility and CHWs checklist
was used to collect data on fever/malaria cases, confir-
matory test result, treatment options and outcome of
treatment including referrals.

Focus group discussion and in-depth interviews
In all about 10 focus group discussions (FGDs) were con-
ducted in the study areas. Although extensive field notes
were taken during interviews, all interviews were recorded
and transcribed. FGDs were conducted among care-takers,
health facility personnel and CHWs. In depth interviews
were also conducted with care-takers and CHWs.

Field observations
The field observations were performed to address the
feasibility of CHWs to correctly use the job aids for
RDTs, which were developed to assist with use and
interpretation of results. This was to provide insights for
improving upon future versions of job aids and also
contribute to assessing the applicability of written RDT
instructions for CHWs use. Other objectives of field
observations were to identify the capacity of CHWs to
correctly administer ACT to patients in whom malaria
was diagnosed, and their ability to identify signs and
symptoms of uncomplicated and severe malaria.

Data analysis
The quantitative surveys data was entered in excel and
analysed using STATA version 8. For the qualitative
study, data was analysed by themes and sub-themes
using the grounded theory approach. Data was orga-
nized to detect themes, codes and contents.

Ethical consideration
Ethical approval was obtained from the Tropical Disease
Research Ethics Committee. Further clearance was
obtained from the Permanent Secretary of the Ministry
of Health.

Consent
Written informed consent was obtained from the study
participants. A copy of the written consent is available
for review by the Editor-in-Chief of this journal.

Results
Number and proportion of patients visiting CHWs
Patient visits at the two study sites showed that between
June 2008 and December 2009, a total of 9,847 fever

cases were seen by CHWs on the study. The number of
fever cases seen by CHWs was 5648 in Chongwe and
4199 in Kalomo. Not all the fever cases however were
found to have malaria, as shown in Table 1. There were
more female patients than were males in both districts.
This is consistent with the ZDHS 2007 estimates which
show that the Zambian population has more females
than males (52% vs 48%) respectively [17].
In Chongwe district, the proportion of fever cases

found to have malaria was 4.5% (257/5648) while in
Kalomo malaria prevalence was very high at 49.1% (2061/
4199). The diagnostic tool used in both district was an
HRP-2 based RDT. HRP-2 based RDTs, when used in
high parasite prevalence regions, have a tendency of over-
estimating the disease burden by approximately 10% [18].
This phenomenon is an important aspect of the test
because it reduces the probability of missing a true posi-
tive malaria case and hence does not pose a danger if a
negative case for malaria is not treated with antimalarial.
However, this may delay investigation and alternative
treatment in non-malaria febrile cases that are erro-
neously considered as malaria. In Chongwe all the
patients were subjected to an RDT test, while in Kalomo
3% were clinically diagnosed to have malaria, due to a
short period of RDT stock-out.
The malaria prevalence in Kalomo was found be high

compared to Chongwe and also well above the national
average for 2008 and 2010 malaria indicator surveys
(10% and 16%) respectively. The malaria prevalence
across villages in the same district was found to be var-
ied as shown in Table 2.
From Table 1, 35% of the catchment population was

seen by CHWs in Chongwe district while only 23%
sought care through the CHWs in Kalomo. In both dis-
tricts, the villages served by CHWs are not very close to
the health facility. All CHWs in Kalomo were males
while in Chongwe, two out of nine were female. All
CHWs who were in this study were found to have
attained up to secondary level education and they were
all above 35 years old.

Antimalarial prescription patterns
The CHWs were trained only to prescribe anti-malarials
to confirmed malaria cases and refer other non-malaria
patients to the nearest health facility for further manage-
ment. In order to do this, CHWs were required to screen
the patients with fever or history of fever using their algo-
rithm for patient management. When the RDTs was
negative and other casue of illness was suspected, the
patient was then referred to the nearest heath facility so
that appropriate tests and treatment could be provided.
For cases not needing referral, according to the

CHWs assessments, the most common prescriptions
were pain killers, multivitamins or de worming tablets.
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In Chongwe, all malaria patients (positive RDT result)
were treated with AL. No anti-malarial was prescribed
to cases with negative RDT. In Kalomo, among the
positive cases, 99.2% received the drug of choice AL
while 0.8% were treated with SP. A few cases (0.6%)
with negative RDT were treated with AL. The practice
observed here is consistent with the guidelines on good
case management and shows that CHWs, if well trained
and monitored, coupled with the use of job aids, are
able to correctly use and interpret RDTs and appropri-
ately prescribe ACT.
All the CHWs reported no stockouts of the first-line

treatment. However, in Kalomo district, there was stock
out of RDTs for less than two weeks in May 2009.
During the field observations and by reviewing records

and matching the anti-malarial dosage with the patient

age, it was found that all CHWs were able to prescribe
the pre packaged anti-malarial correctly. This is also
corroborated by the findings above where anti-malarials
were nearly exclusively prescribed to those who were
found to be carrying malaria parasites as opposed to any
fever case.
This adherence to the test result is the best ever

malaria case management practice reported in Zambia
even among professional health workers. The non-
adherence to RDT results is a major issue in malaria
case management in the country [19,20]. The training
and supervision model used in this programme coupled
with quality assurance systems and continuous availabil-
ity of the testing tool has the potential to improve
adherence to diagnostic test results and overall malaria
case management. This has spill over effects to good
patient management in general through provision of the
appropriate alternative treatment either by CHW or at
health facility.

Proportion of cases seen by CHWs progressing to severe
malaria
Malaria, if diagnosed early and promptly treated with an
effective drug can neither progress to severe malaria nor
lead to death. In this study, all the 20 severe malaria
cases were referred to the health facility. And to assess
progress of the patients, all reviews were conducted
within 3 days of commencing treatment to ensure that
no false negatives were left untreated. However, in this
study, no false negatives were found. This is consistent

Table 1 Characteristics and outcomes of patients visiting CHWs

Characteristics Chongwe
N (%)

Binomial Exact 95%
CI

Kalomo
N (%)

Binomial Exact 95%
CI

No of CHWs evaluated 9 7

Catchment population for CHWs 16,079 18,279

Number of patient visits 5648
(35.1%)

[34.4-35.9] 4199
(23.0%)

[22.4-23.6]

Sex:

Male 2547
(45.1%)

[43.8-46.4] 1864
(44.4%)

[42.9-45.9]

Female 3101
(54.9%)

[53.6-56.2] 2335
(55.6%)

[54.1-57.1]

Number with positive RDT (with or without signs of severe
malaria)

257 (4.5%) [4.0-5.1] 2061
(49.1%)

[47.6-50.6]

Number with signs of severe malaria at first contact 12 (4.7%) [2.4-8.0] 8 (0.4%) [0.2-0.8]

Uncomplicated malaria cases treated with AL 245 (100%) [98.5-100] 2037
(99.2%)

[98.7-99.6]

Uncomplicated malaria cases treated with SP 0 (0%) - 16 (0.8%) [0.4-1.2]

Cases with negative RDT treated with antimalarial 0 (0%) - 13 (0.6%) [0.3-1.1]

Number of malaria deaths at CHW 0 0

Number of referrals to health facility for further management 80 735

Number confirmed to have reached referral 34 (42%) [31.5-54.1] 294 (40%) [36.4-43.6]

Table 2 Parasite rates (%) by CHW

Chongwe Kalomo

CHW1 17.5 55.1

CHW2 3.5 55.8

CHW3 0.5 59.7

CHW4 0.4 74.4

CHW5 1.0 31.6

CHW6 2.3 4.2

CHW7 3.6 31.1

CHW8 1.3

CHW9 2.6
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with findings at facility level reported by Chanda et al in
2009 [21].
At the end of the study no severe malaria cases were

reported in patients initially diagnosed as uncomplicated
malaria at all the sites. The only severe malaria cases
reported were those identified at the screening process
(12 in Chongwe and 8 in Kalomo) and these were
referred to the health facility for treatment with quinine
as per national treatment guidelines. The differences in
the rate of severe malaria reported in the districts may
be due to differences in prevalence.

Ability of the CHWs to use the referral mechanisms
The CHWs catchment area is linked to the health facil-
ity under which they fall. The health facility provides
logistics and supplies for the routine work of the
CHWs. In the project model, CHWs were obtaining
drugs and RDTs through the health facilities. The health
facilities were trained on supervision and feedback
mechanisms for referrals from CHWs.
Of the 735 referrals sent for further management to

the health facility in Kalomo district, CHWs received
feedback for 40% of the patients. In Chongwe district,
feedback was provided to CHWs for 42% of the 80
patients referred. However, this is the proportion con-
firmed to have actually reached the health facility by
health centre staff through a written note. During the
FGDs, CHWs reported that health workers do not
always provide written feedback for referrals sent to
them. This leads to work overload for CHWs who have
to do home visits to ensure that all the referred patients
went to their place of referral.
The referral system could be more effective if the two-

way communication system is maintained by both
CHWs and health workers.

Capacity of health workers to supervise CHWs drug and
logistics
The logistics system for CHWs for this project was
based on an existing system where limited supplies for
two weeks were issued by the health centre staff. A sim-
ple logistics form of issues and receipt was maintained
and that was used by both parties when new requests
were made.
During the study, it was found that health workers

were able to ensure that no stock outs occurred. The
only stock outs which occurred for RDTs in Kalomo
district (less than two weeks) was due to a shortage in
the whole district and not at health centre level. The
health centre staff were trained through the project on
drug and logistics management including supervisions of
CHWs.
In Chongwe, all but one CHW reported receiving

monthly supervisory visits. In Kalomo, the supervisory

visits by health workers were reported to take have
taken place once every quarter (four times in a year). In
Chongwe district, three CHWs were invited to work at
the health facility under the supervision of the health
centre staff to ensure that they were complying with the
patient management requirements. This approach how-
ever was not liked by CHWs, as they felt that they were
manning health centres at the expense of them provid-
ing care in their home villages.

Discussion
Access to effective and timely diagnosis and treatment
for malaria within 24 hours of symptom onset is a key
intervention in malaria control efforts. It must, however,
be noted that the low specificity of presumptive diagno-
sis has implications for the deployment of ACT at the
community level hence the need for deployment of
parasite based diagnostic tools in tandem with ACT
deployment [22]. The study endeavoured to demonstrate
the viability of using CHWs as service delivery points
for malaria case management using HRP-2 based RDTs
and ACT. Over the 18 months of the study, CHWs
attended to patients of all ages and sexes indicating that
communities use these individuals for health care deliv-
ery. In Chongwe CHWs attended to an estimated 35%
of the catchment population, while Kalomo had 23%.
The majority of the patients were children under the
age of five. As these are patients that might have sought
care from the health facilities, our study confirms the
potential of the HMM strategy to reduce the case load
of patients at the health facilities, as previously indicated
by other studies [23,10].
The CHWs were found to adhere to established guide-

lines for malaria diagnosis and treatment. From the study
only 0.6% of the patients received treatment for a negative
RDT result. However all the CHWs prescribed the dosages
correctly. This is consistent with other findings on the
ability of CHWs to manage uncomplicated malaria within
their communities [24]. The demonstrated adherence to
the test results in this study is the best ever malaria case
management practice reported in Zambia even among
professional health workers. The non-adherence to RDT
results is major issue in malaria case management in the
country [19,20]. The training and supervision model used
in this programme coupled with quality assurance systems
and continuous availability of the testing tool has the
potential to improve adherence to diagnostic test results
and overall malaria case management. This has spill over
effects to good patient management in general. A chal-
lenge that was observed from this study is that of patient
demands, where CHWs reported that some patients still
demanded anti-malarial treatment in spite of a negative
RDT result. Thus, information on confirmatory malaria
diagnosis should not be limited to health personnel or
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workers only but should be extended to the general
population.
During the study no deaths were reported. This corro-

borates the finding that all the severe malaria cases
which were identified by CHWs at the screening process
were referred to the health facility as per training guide-
lines. The relatively low caretaker compliance rate with
the referral advice is a matter of concern. However, the
rate of 40-42% may be underestimated due to the source
of information (written feedback). During FGDs, the
CHWs reported that not all health workers provided
written feedback, thereby making it difficult for the
CHWs to correctly estimate the number of referrals
who complied with the advice given to them. During
FGDs, it was found that some care-takers did not like to
be referred to the health facilities because of long wait-
ing hours and long distances in some cases. The CHWs
also commented on the fact that health centre staff were
not consistent in providing the CHWs with specific
patient feedback after receiving referrals. This shifts the
workload to CHWs who have to do home visits to
ensure that all the referred patients went to their place
of referral. The referral system could be more effective
if the two-way communication system is maintained by
both CHWs and health workers and more patient edu-
cation is done on the importance of complying with the
referral advice.
There are variations with regard to parasite rates

detected by CHWs and during the different months of
the year. The parasite rates variations may be due to
variations in locations of the villages across each district.
This has implications in overall malaria control as this
shows that control efforts should be focal and take into
account the factors that lead to malaria transmisiion in
each of the villages in a given district.
The key health concerns expressed by the CHWs

included malaria, HIV/AIDS, diarrhoea, coughs and eye
infections. The study did not rank these from the
respondents perspective, however for all excluding
malaria, CHWs said they could not do much to help
their communities because they did not have the
required tools for treatment. It is, therefore, important
to consider the idea of integrated community case man-
agement (iCCM), which aims to empower CHWs with
skills and tools to manage more ailments at a commmu-
nity level.
All the CHWs received training on use of RDTs and

ACT. During the training they were taught the signs
and symptoms of malaria, which on assessment a year
later they could remember very well. This confirms that
a lay healthworker trained in a systematic and simple
manner can retain information about how a disease may
manifest and be able to provide appropriate treatment.
All the CHWs had job aids for ACT and RDTs, which

they indicated they used occasionally during their work.
The RDT job aids which were provided were translated
into the major local languages. However, all CHWs said
they were comfortable using the English version.
The CHWs also showed ability to manage the stocks

of commodities; no RDTs or ACT expired during the
study period. A brief RDT stock out was experienced by
the CHWs due to a national stockout of RDTs. Addi-
tionally, all the CHWs were able to track the use of
their commodities and make orders for restocking in a
timely manner.
The care givers exhibited a fair understanding of the

symptoms of malaria and the prevention methods. In
addition they were able to articulate the methods for
fever management. Caregivers indicated that they had
challenges with access to health facilities due to staff
shortages, and that they were happy with the services
provided by the CHWs. This is indicative of the need/
demand for services offered by the CHWs, as close to
the home as possible. Caregivers were asked about their
perception of services rendered by CHWs. It was gener-
ally agreed that people were happy with the services,
and the way they were being delivered by the CHWs.
The attitude of CHWs was described as “perfect”
because they were reported to be committed to attend-
ing to patients. The high care taker acceptability of
CHWs may also be attributed to the fact that the com-
munity members are the ones who recommend a given
individual to be trained by health centre personnel to
work as a CHW.
The CHW initiative is cardinal to improving health

service delivery systems [13,14]. The study has shown
that this strategy is feasible, acceptable by communities
and effective for malaria case management. In order for
the intitaive to work, there is need to ensure the avail-
ability of commodities required by the CHWs to test
and treat malaria at all times. Furthermore, even though
the CHWs have been working as volunteers, there is
need to provide sustainable incentives for their work
due to the fact that the number of patients they see
increases when they are able to offer more health ser-
vices. Additionally, there were some patients that had
fever but did not have malaria and these where refered
for further management to the health facility. In order
to provide more comprehensive health services the con-
cept of community case management needs to be
further developed, CHWs to be able to diagnose and
treat various uncomplicated ailments such as diarrhoea
and pneumonia especially in children. There is also
need to develop mechanisms to improve the refferral
system between the CHW and health facility.
Further implementation research is required to

develop effective referral mechanisms in HMM. There is
also alot more work required to understand the impact
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of HMM startegy on non-malaria fever outcomes and
also to understand how to improve the caretaker adher-
ence to referral advice.

Conclusion
The study showed that community case management of
malaria by CHWs using RDTs and ACT is feasible,
acceptable by the communities and efficient. CHWs
were able to manage appropriately malaria related fever
episodes, including referral of cases for further manage-
ment at the health facility. The CHWs adhered to the
RDT result and only prescribed anti-malarials to cases
with parasitological confirmation. The adherence to
RDT test result found in this study was found to be the
best practice reported in the country so far. This model
has thus the potential to improve malaria case manage-
ment and lead to cost savings by reducing over prescrip-
tion of anti-malarials. It has also the potential to
improve overall disease management, since it provides
an opportunity for non-malaria patients to be investi-
gated for other causes of fever. However, referral
mechanisms need strengthening to ensure that non-
malaria fevers get the appropriate treatment they need
timely.
Scaling up malaria case management with ACT and

RDTs coupled with intensified training and supervision
has the potential to improve malaria case management
in the remote parts of Zambia.
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