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Abstract OBJECTIVES We piloted a community-based proactive malaria case detection model in rural Senegal
to evaluate whether this model can increase testing and treatment and reduce prevalence of
symptomatic malaria in target communities.

METHODS Home care providers conducted weekly sweeps of every household in their village
throughout the transmission season to identify patients with symptoms of malaria, perform rapid
diagnostic tests (RDT) on symptomatic patients and provide treatment for positive cases. The model
was implemented in 15 villages from July to November 2013, the high transmission season. Fifteen
comparison villages were chosen from those implementing Senegal’s original, passive model of
community case management of malaria. Three sweeps were conducted in the comparison villages to
compare prevalence of symptomatic malaria using difference in differences analysis.

RESULTS At baseline, prevalence of symptomatic malaria confirmed by RDT for all symptomatic
individuals found during sweeps was similar in both sets of villages (P = 0.79). At end line,
prevalence was 16 times higher in the comparison villages than in the intervention villages

(P = 0.003). Adjusting for potential confounders, the intervention was associated with a 30-fold
reduction in odds of symptomatic malaria in the intervention villages (AOR = 0.033; 95% CI: 0.017,
0.065). Treatment seeking also increased in the intervention villages, with 57% of consultations by
home care providers conducted between sweeps through routine community case management.
concLusions This pilot study suggests that community-based proactive case detection reduces
symptomatic malaria prevalence, likely through more timely case management and improved care
seeking behaviour. A randomised controlled trial is needed to further evaluate the impact of this model.
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. therapies (ACTs), malaria cases in a community can be

Introduction . oo
reduced by 34% and malaria-related hospitalisations by

Correct case management, which includes diagnostic con- 39% [1]. However, many sub-Saharan African countries
firmation of suspected cases and appropriate treatment will not achieve the global malaria action plan (GMAP)
within 24 h of symptom onset, is an essential piece of targets for universal access to appropriate case manage-
any strategy for malaria control or elimination [1-3], ment by 2015 [2, 6-8].
both for prevention of severe malaria and reduction of Determinants of access to care and of care seeking
the parasite reservoir in a community [4, 5]. It is esti- behaviour include geographic proximity, ease of accessing
mated that, if suspected cases of malaria are identified or attending a facility, ease of receiving treatment [9],
early, confirmed by rapid diagnostic test (RDT) and affordability, acceptability and availability [6]. These fac-
treated correctly with artemisinin-based combination tors can act as barriers to treatment seeking or lead to
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incorrect treatment [10]. The poorest and most vulnera-
ble populations are most affected by these barriers, and
poverty has been found to be the greatest determinant in
health seeking behaviour [6,11]. Fewer than 20% of chil-
dren with malaria in endemic zones are treated within
the formal health system [12], and most children who die
from malaria do so at home without having received
proper treatment [13].

Community case management of malaria (CCM) aims
to address access barriers and bring treatment closer to
home by training home care providers (HCPs) for malaria
at the village level. This strategy has been widely imple-
mented in sub-Saharan Africa and has been found to be
feasible, accessible and effective [11, 14-17]. Senegal has
long been heralded for its work in integrated CCM, with
CHWs operating community-based health facilities since
the 1950°s [18]. In 2009, Senegal expanded coverage of
community case management of malaria to villages farther
than 5 km from a health structure through a home-based
management programme known by its French acronym
PECADOM (prise en charge a domicile). The new pro-
gramme trained HCPs whose purview was explicitly the
diagnosis and treatment of uncomplicated malaria. In
regions where PECADOM was implemented, malaria-re-
lated deaths declined by 62.5%. In a comparable, non-
PECADOM region, deaths dropped by only 15.4% during
the same time period, likely due to other concurrent
malaria control interventions [17].

In Kedougou, one of the initial PECADOM regions, Sar-
aya Health District (SHD) trained 8 HCPs in 2009, and
their number rose to 45 by 2013. The programme was suc-
cessful in increasing access to care, with a fivefold increase
in individuals with a trained HCP in their village from
2008 to 2011 [19]. Challenges accompanied this success;
evaluators observed programmatic barriers such as sea-
sonal variation in HCP activity and RDT and ACT stock-
outs. PECADOM’s passive model of malaria case detection
(wherein the onus remained on the patient to seek appro-
priate treatment) led to underutilisation of HCPs. Commu-
nities continued to seek care from traditional healers and
waited to seek appropriate treatment until severe disease
required transport to the formal health structure [20].

The Institute of Medicine stresses that measurement of
access must include well-timed utilisation [4]. GMAP tar-
gets for universal coverage of effective interventions
translate to 80% utilisation [8]. The gap between avail-
ability and timely utilisation of HCPs can result from
community perceptions of drug availability, cost, illness
severity and healthcare quality [6]. Even in settings with
high awareness of the importance of treating malaria
within the formal system, these perceptions are strong
barriers to treatment seeking [6, 9, 15].
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To overcome behavioural barriers to care seeking, a
proactive case detection component was added to PECA-
DOM in a rural village in SHD in 2012 [21]. Under this
project, designated PECADOM Plus, HCPs conducted
weekly proactive sweeps of the village to identify individ-
uals of any age with symptoms of malaria, test them with
RDTs and treat positive, uncomplicated cases with ACTs.
The intervention village showed both an increase in cases
treated and a decrease in malaria prevalence compared
with two similar villages. Due to the success of this
model of proactive community treatment (ProACT), SHD
and the US Peace Corps, with support from the NMCP,
conducted a larger pilot of the PECADOM Plus pro-
gramme to evaluate the feasibility and effectiveness of the
model.

Methods
Study site

Saraya Health District, located in the extreme south-east
of Senegal in the region of Kedougou, is a very remote
and rural district. The 6800 km? district borders Mali
and Guinea. In a 2013 census conducted by SHD for the
purposes of an LLIN distribution, the population was
estimated at 52 590 full-time residents, not including the
influx of artisanal small-scale gold miners in the area.
The population density is fewer than 9 people per km?,
and 70% of this population lives more than 5 km from a
health post or a health centre [19].

Kedougou region is the poorest in Senegal, with 61%
of households in the lowest wealth quintile. Child mortal-
ity is estimated at 154 deaths per 1000 live births.
Kedougou, including SHD, has the highest prevalence of
Plasmodium falciparum among children under 5 in Sene-
gal (13.5% compared to the national average of 3%)
[22]. A study of malaria transmission in one village in
the region found the entomological inoculation rate (EIR)
to be up to 4.6 infective bites per person per night during
the high transmission season [23], whereas the average
EIR for Senegal is 25.3 infective bites per year [24].

Saraya Health District also implemented two other
malaria control interventions during the 2013 PECA-
DOM Plus study period in all villages in the district: uni-
versal coverage distribution of long-lasting insecticidal
nets (LLINSs) (July 15-25) and one round of seasonal
malaria chemoprevention (SMC) (November 1-4).

Study design

This was a quasi-experimental study design with the goal
of evaluating the feasibility and effectiveness of the
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ProACT model in reducing the prevalence of
symptomatic malaria. Within the catchment areas of four
of the district’s 11 health facilities, the 15 villages home
to trained HCPs were selected to receive the intervention.
In the intervention villages, the HCP performed weekly
ProACT sweeps, going door to door to every household
in the village, checking for individuals of all ages with
symptoms of malaria, in addition to the routine, passive
CCM services where individuals could initiate care by
seeking out the HCP. Prevalence of symptomatic malaria
was estimated through the testing of every symptomatic
individual in the village with RDT.

Intervention villages had a total population of 4217.
From SHD’s other health facility catchment areas, fifteen
additional villages with an HCP and similar populations
and rainfall patterns served as comparison villages that
continued to use only the passive CCM model. The total
population of these villages was enumerated at 4747. The
prevalence of symptomatic malaria was estimated in the
comparison villages (employing the same proactive sweep
methodology as in the intervention villages with an HCP
shadowed by a Peace Corps Volunteer to ensure data
quality) at the beginning, middle and end of the study
period.

Pilot implementation

All HCPs received training from SHD on the national
standard of care for diagnosis and management of
malaria in the PECADOM programme:

o Temperature taken of all febrile individuals.

o Rapid diagnostic test performed for each suspected
case (determined by fever, history of fever in the pre-
ceding 48 h, or other symptoms such as headache or
vomiting).

e Uncomplicated malaria diagnosed and ACTs given to
individuals with a positive RDT and fever below 39.5°.

e Individuals with a negative RDT, fever higher than
39.5 degrees and/or other danger signs immediately
referred to the nearest health facility, along with
pregnant women and children under two months of
age, who, according to national policy, are outside
the purview of HCPs.

e Home care provider facilitates referrals — communi-
cating with the health facility and where possible
assisting with the referee with transport through
advocating with village leadership for means of
transportation or even accompanying them in the
case of a severely ill patient.

e Home care providers follows up with diagnosed
patients at 48 h to ensure treatment compliance [25].
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The intervention HCPs received a separate, day-long
training on the proactive component of the ProACT
model. HCPs subsequently held community trainings to
train one woman from each compound about the symp-
toms of malaria and to raise awareness about the forth-
coming weekly sweeps. Each health facility’s head nurse
explained the model to community leaders and obtained
their consent before the pilot’s launch.

Intervention HCPs conducted weekly sweeps from July
8 through November 28. During these weekly sweeps,
typically conducted on Mondays (the day of the week
when gold mines were closed and a common day of rest
from the fields), the HCP would visit all households in
the village in a door-to-door approach, verbally inquiring
if there was anyone in the household who was febrile or
showed other symptoms of malaria. A woman from each
household who had received training prior to the pro-
gramme often acted as the first-level screener and facili-
tated the identification of symptomatic individuals who
were then tested and treated in accordance with the
national standard of care as described above.

Supervision was carried out by community supervisors,
health post nurses and the executive team from the health
district. Peace Corps Volunteers supported this supervi-
sion structure at each level, providing additional supervi-
sion for HCPs with lower literacy levels to ensure quality
and completeness of data.

Data collection

During each sweep, HCPs recorded the age, sex, symp-
toms of the patient, RDT outcome, whether treated or
referred, and either treatment dosage given or the reason
for referral. These data were collected using paper-based
tools that were almost identical to the registers utilised in
the original PECADOM model in order to minimise data
collection errors. The tools differed only in the inclusion
of questions about other malaria control interventions.
Data from the HCPs’ work between sweeps through pas-
sive CCM were also collected. For health facility data,
the date, age, severity and village of origin of each case
of malaria were extracted from the consultation registers
from intervention and comparison zone health facilities
for July through November for both 2012 and 2013.

Data analysis

Data were entered into MS Excel and analysed using MS
Excel and SAS 9.3. Unadjusted and adjusted analyses
were performed based on cluster-level summaries of the
endpoints of interest, including HCP productivity,
prevalence of symptomatic malaria, care seeking for
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malaria at health facilities. A difference in differences
(DiD) approach was used to determine an overall mea-
sure of intervention effect [26, 27], utilising logistic
regression modelling and adjusting for the effect of the
clustered intervention design.

Ethical considerations

Ethical approval was sought and obtained from the Sene-
galese Ministry of Health’s National Committee on
Ethics for Health Research. In accordance with national
policy, both RDTs and ACTs were provided free of
charge. Verbal consent was obtained prior to testing, and
diagnosis and treatment offered to symptomatic persons
were given according to the national standard of care.

Results

Data were collected for 14 of the 15 intervention villages
(data from the remaining village were excluded due to
poor data quality; as a result, total intervention popula-
tion for analysis purposes was 3762) and 15 comparison
villages for the 21-week study period. Table 1 displays
the attributes of the intervention and comparison villages
and their coverage levels for other malaria control inter-
ventions. Population, net coverage and SMC coverage did
not differ significantly between intervention and compar-
ison villages when controlling for the effects of clustering
of villages by health facility.

Table | Characteristics of study villages, stratified by interven-
tion and comparison groups

Intervention Comparison
villages (n = 14) villages (n = 15)
Attribute Mean Mean P-value
Population 268.7 316.4 0.53
Pre-distribution  26.7% 20.2% 0.12
net coverage™
Post-distribution ~ 100% 98.4% 0.18
net coveragef
SMC coveragef  90.3% 97.4% 0.42

SMC, seasonal malaria chemoprevention; SHD, Saraya Health
District.

*Net coverage (defined by nets/sleeping space) measured by Sar-
aya Health District (SHD) through census prior to July 2013
universal distribution.

tNet coverage (defined by nets/sleeping space) measured by SHD
post-July 2013 universal distribution.

1SMC coverage of children under 10 years old measured by
SHD after November 2013 SMC campaign.

© 2015 John Wiley & Sons Ltd

Operational results

In terms of process indicators, the group of intervention
HCPs completed 89% of the total sweeps for the
21-week study period. Major reasons for non-completion
of sweeps were gold mining, illness and, in one village,
ACT stock-out. The HCPs performed 1036 RDTs
through proactive case detection, 647 of which were pos-
itive. HCPs correctly followed national policy for testing
and treatment; of all negative RDTs, only two patients
were incorrectly given ACTs. In addition to referrals for
negative RDTs, 23 severe cases were referred. Four HCPs
also demonstrated non-adherence to national policy on
several occasions by treating cases with a temperature
higher than 39.5 with ACT in the household as well as
referring the individual for treatment at a health facility.

Weekly totals of RDTs performed during sweeps by
intervention HCPs and numbers of positive RDTs are
demonstrated in Figure 1. Timing of other malaria con-
trol interventions is also included in the figure to demon-
strate the whole picture of malaria control activities in
the district.

In the 7 intervention villages with an active HCP prior
to 2013, we compared the work of these same providers
operating under each of the programme models — passive
CCM only and passive CCM in addition to ProACT.
RDTs performed during the high transmission period
increased by 95% between 2012 and 2013 (P = 0.03),
and home treatment with ACTs or referral for positive
RDTs increased by 69% (P < 0.001). The effect of
ProACT on HCP performance appears even greater when
compared to the two comparison villages with available
data on passive CCM in 2012 and 2013 (Table 2).
Adjusting for the effects of covariates, ProACT was
associated with a 153% increase in RDT performance
(P < 0.004) and a 128% increase in home treatment with
ACTs (or referral if necessary) for positive RDTs
(P =0.01).

Prevalence of symptomatic malaria

Proactive sweeps were conducted in the comparison vil-
lages during the weeks of July 8th, September 23rd and
November 25th to obtain baseline, midline and end line
measurements of symptomatic prevalence. Figure 2 com-
pares the mean prevalence of symptomatic malaria at
each point, as measured by positive RDT of all commu-
nity members presenting with symptoms. During baseline
sweeps, the mean prevalence was 1.9% in the interven-
tion villages and 1.6% in the comparison villages

(P = 0.79). During the midline sweeps, a mean preva-
lence of 1.2% was found in the intervention villages,
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Table 2 Percent increase in rapid diagnostic tests (RDTs) performed and positive RDT treated or referred for by HCPs in the interven-
tion villages (7 = 7) relative to comparison villages (7 = 2)

Unadjusted effect (%) 95% CI P-value Adjusted effect (%)* 95% CI P-value
RDTs performed 1.45 0.75-2.16 0.003 1.53 0.77-2.29 0.003
Positive RDTY 1.16 0.47-1.86 0.007 1.29 0.46-2.11 0.010

*Adjusting for population size, net coverage, annual rainfall, and clustering by health zone.
+ACT treatment if uncomplicated or referral if severe.

compared to 3.0% in the comparison villages positive RDT treated by HCPs were detected passively,
(P = 0.007). At end line, mean prevalence dropped to indicating that the population did not wait for the sweeps
0.2% in the intervention villages and to 3.35% for com- to seek care. These numbers are shown in Figure 3. In the
parison villages (P = 0.003). intervention villages, 37% of the total population sought

Difference in differences analysis was used to estimate care from an HCP through passive CCM and was tested
the overall effect of the intervention on symptomatic with RDT (compared to 10% in the comparison villages).
malaria prevalence in the study villages by end line, Difference in differences analysis also shows the esti-
accounting for prevalence measures at baseline and mid- mated effect of the intervention on the odds of being con-
line (Table 3). Before adjusting for the effects of other sulted at local health posts for malaria cases for
covariates, the intervention was associated with a 16.98- individuals from intervention and comparison villages
fold reduction in the odds of symptomatic malaria in the from 2012 to 2013. Table 4 shows the associated unad-
intervention villages relative to comparison villages justed and adjusted odds ratios, which demonstrate that
(OR = 0.06; 95% CI: 0.04, 0.08). Adjusting for other the intervention was not associated with any significant
covariates, the adjusted odds of symptomatic malaria change in the odds of treatment seeking through health
were 30 times lower in the intervention villages relative post consultation.
to comparison villages (AOR = 0.03; 95% CI: 0.02,
0.07).

Discussion

Treatment seeking behaviour The results of this pilot study demonstrate that proactive

case detection of malaria through weekly sweeps by
home care providers may contribute to a significant
decrease in the prevalence of malaria and increased
capacity of the providers. ProACT was associated with a

Of the 2419 total patients tested with RDTs by HCPs in
the intervention villages during the project period, 1383
(56%) were identified through passive CCM between
weekly sweeps. Likewise, 60% of the 1665 cases with
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Figure 2 Comparative mean prevalence of symptomatic malaria
(all ages).

Table 3 Difference in differences (DiD) estimates of effect of
intervention on prevalence of symptomatic malaria

Effect

estimate  95% CI P-value
Unadjusted odds ratio (OR)  0.06 (0.04, 0.08) <0.00017
Adjusted odds ratio (AOR)* 0.03 (0.02, 0.07) <0.00017F

*Controlling for population size, SMC coverage, pre- and post-
distribution net coverage.
+Significant at o = 0.05.

30-fold reduction in overall odds of symptomatic malar-
ia, and, while this study did not directly measure asymp-
tomatic prevalence, increased testing and treatment in the
setting of the scale-up of other interventions has been
shown elsewhere to contribute to a decline in transmis-
sion reservoir [5]. This suggests that the ProACT model
may be an important strategy in reaching the GMAP tar-
gets of universal access to effective case management of
malaria and achieving the additional 10-fold reduction in
cases that is needed to meet the new Roll Back Malaria
Objectives [3].

The availability, acceptability and affordability aspects
of access to care and care seeking behaviour are each
addressed in this model. Care is available to rural villages
through the standard CCM model, but the weekly sweeps
reinforce understanding of this availability and move it
towards acceptability: when cases of malaria are identi-
fied and treated early, the efficacy of the medication and
the competence of the provider are proven [16]. Local
perceptions of the high cost of treatment [20] are dis-
proved when the HCP distributes ACT free of charge.
Each of these elements then affects the iterative treatment
seeking decision process that is often based on the per-

© 2015 John Wiley & Sons Ltd
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Figure 3 Rapid diagnostic tests (RDTs) performed and cases
detected (all ages) through routine and proactive case detection
methods in the intervention villages (7 = 14), July—November.

Table 4 Difference in differences (DiD): unadjusted estimates of
effect of intervention on odds of being treated for malaria at
local health posts for individuals from intervention villages com-
pared to comparison villages, 2012-2013

Effect estimate  95% CI P-value

Unadjusted odds ratio (OR)

Total cases 0.98 (0.72, 1.35) 0.92

Uncomplicated Cases  0.83 (0.55,1.26) 0.39

Severe cases 1.51 (0.76, 3.01) 0.24
Adjusted odds ratio (AOR)*

Total cases 1.09 (0.61, 1.94) 0.78

Uncomplicated cases  0.96 (0.43,2.14) 0.92

Severe cases 1.22 (0.44, 3.37) 0.70

*Controlling for population size, SMC coverage, pre- and post-
distribution net coverage.

ceived effectiveness of a treatment option [10]. The find-
ing that the majority of cases treated by intervention
HCPs were identified between sweeps through passive
CCM was highly encouraging and has been documented
elsewhere in studies of active case detection [28, 29]. The
observed increase in treatment seeking behaviour likely
also had an effect on malaria prevalence.

Cost has been cited as a barrier to the implementation
of active case detection programmes [30]. However, just
as passive CCM has been shown to be more cost-effective
than facility based treatment [31], community based mod-
els of active case detection can address this barrier.
Whether or not to pay CHWs has been a source of major
debate in the international community [12]. The ProACT
experience demonstrates the value of paying HCPs to per-
form a service that takes time away from other possible
income generating activities. In the case of SHD, a recent
gold rush has tended to pull HCPs away from their vil-
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lages. We found that, in the intervention villages, only 3%
of sweeps were missed due to travel associated with gold
mining. However, in the comparison villages, 6 of the 15
volunteer HCPs were not in their villages for the end line
comparison sweeps due to extended travel to gold mining
sites, and other CHW's had to be brought to the villages to
complete the comparison sweeps and estimate prevalence.
This suggests that a paid weekly activity may have kept
intervention HCPs in their villages. The small financial
motivation given to HCPs made up only one third of the
intervention costs and was considered essential to the suc-
cess of the programme.

This pilot study had several limitations. First, the
aforementioned gold rush could be a potential con-
founder [32] due to varying levels of HCP mining activity
and transience of village residents. Gold mining was not
controlled for as a confounding factor in the analysis
because data on gold mining (HCP and general popula-
tion level of mining activity, mining location and proxim-
ity of villages to mines) were not systematically collected
for the purposes of this study. However, HCPs and resi-
dents of both intervention and comparison villages were
conducting mining activities, and the biggest mine, where
nearly all of the HCPs who mined were doing so, was
located in the intervention zone, which may have biased
the effect towards the null.

Additionally, due to the leadership role of Peace Corps
Volunteers in coordination and supervision, the interven-
tion villages were selected as a convenience sample on the
basis of their proximity to Peace Corps Volunteer sites. As
the sites were not randomised, causal impact of the project
on malaria incidence and prevalence cannot be proven. A
third limitation was the absence (due to funding limita-
tions) of procedures to directly measure severe malaria
incidence or parasite prevalence or to assess deaths from
malaria at the village level in order to measure changes in
malaria-specific mortality. One health facility register was
missing from an intervention village facility, which may
explain the lack of association of the intervention with
cases of malaria seen at the facility level.

With the data collected from an additional question on
sweep data collection tools regarding whether eligible
children had received SMC, we estimated that the protec-
tive efficacy of SMC was between 64% (assuming 80%
coverage) and 84% (assuming 90% coverage) in both the
intervention and comparison villages. During the last
sweeps in the intervention villages and the end line com-
parison sweep, both sets of HCPs asked all consulted
patients whether they had slept under LLIN the night
before: 96% in the intervention villages (n = 28) and
85% in the comparison villages (7 = 241) responded in
the affirmative. Taking into consideration bias from
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social pressure to respond in the affirmative (especially
among respondents who are sick), these data indicate rel-
atively high coverage in both sets of villages. This sup-
ports the contention that the pilot study took place in a
context of high LLIN utilisation, which indicates that the
ProACT model can substantially contribute to the protec-
tion offered by LLINGs. It appears that the combination of
these other interventions and ProACT greatly diminished
the burden of malaria in the intervention villages relative
to the comparison villages, and the data suggest that the
effects of SMC and ProACT are independent.

It has been suggested that treatment as prevention is
most effective in areas of lower transmission, and research
on high transmission areas has been named a high priority
in the research agenda for malaria elimination [33]. The
findings of this pilot study suggest that further evaluation
is needed in using the ProACT model for treatment as
prevention in higher transmission areas and to determine
the fit of sustained, community-based proactive symp-
tomatic case detection in all epidemiologic settings and
among other treatment as prevention strategies. It has
been determined elsewhere that the long-term duration of
mass drug administration impact is predicted to be low in
high transmission zones, particularly in areas with tran-
sient populations, such as the case in Saraya, due to gold
mining [34]. Low sensitivity of RDT on asymptomatic
carriers [35], difficulty achieving the necessary population
coverage, cost and logistical difficulty also discourage
mass screen and treat (MSAT) as a sustainable malaria
control strategy [1, 36], and the model has not been
shown to have a significant impact on incidence of symp-
tomatic malaria [37]. A recent study of a community-
based MSAT model found that monthly active visits were
insufficient in reducing the reservoir for transmission due
in part to low levels of community consent to be tested
on a monthly basis [15]. Focusing home visits on symp-
tomatic malaria may prove to be an effective alternative
[30]. ProACT may be an effective service delivery model
that strengthens health systems by making better use of
professional resources, as called for in the GMAP [8].

In 2014, the Senegalese NMCP scaled up the use of
ProACT throughout the region of Kedougou, integrating
screening and treatment for diarrhoea and respiratory
infections into the sweep methodology. Results from that
scale-up will further inform the findings of this pilot
study on the feasibility and effectiveness of community-
based proactive case detection.

Conclusion

It has been argued that malaria will persist as a major
cause of morbidity and mortality unless action is directed
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towards lifting the barriers to access to care among the
poor and vulnerable in sub-Saharan Africa [6]. This pilot
study demonstrates that weekly community-based proac-
tive case detection could increase access to and utilisation
of appropriate case management, playing a role in mov-
ing towards international targets. ProACT is an area of
intervention worthy of further exploration, and we rec-
ommend continued scale-up, along with a randomised
controlled trial in multiple epidemiological zones
designed to evaluate impact on severe malaria and para-
site prevalence in addition to prevalence of symptomatic,
uncomplicated malaria.

Acknowledgements

We acknowledge the contributions of Dr. Julie Thwing,
the CDC President’s Malaria Initiative Resident Advisor,
in concept design and evaluation, CDC’s Laura Steinhardt
in support of data analysis, along with Chris Hedrick and
Peace Corps Senegal administration and Senegal’s
National Malaria Control Program under the direction of
Dr. Mady Ba for continuous support. The Saraya Health
District staff, particularly Dr. Isaac Manga, also con-
tributed greatly to the success of this study. This study
was made possible with funding from the US President’s
Malaria Initiative through Peace Corps Small Project
Assistance funds.

References

1. Grueninger H, Hamad K. Transitioning from malaria con-
trol to elimination: the vital role of ACTs. Trends Parasitol
2013: 29: 60-64. doi:10.1016/j.pt.2012.11.002.

2. Nsungwa-Sabiiti J, Tomson G, Pariyo G, Ogwal-Okeng ],
Peterson S. Community effectiveness of malaria treatment in
Uganda—a long way to Abuja targets. Ann Trop Paediatr
2005: 25: 91-100. doi:10.1179/146532805X45683.

3. Roll Back Malaria Partnership. Progress and Impact Series:
A Decade of Partnership and Results. Number 7. Roll Back
Malaria, Geneva, 2011.

4. Johnson A, Thomson DR, Atwood S et al. Assessing early
access to care and child survival during a health system
strengthening intervention in Mali: a repeated cross-sec-
tional survey. PLoS ONE 2013: 8: e81304. doi:10.1371/
journal.pone.0081304.

5. Trape JF, Tall A, Sokhna C et al. The rise and fall of
malaria in a West African rural community, Dielmo. Sene-
gal, from 1990 to 2012: a 22 year longitudinal study. Lan-
cet Infect Dis 2014: 14: 476-488. doi:10.1016/S1473-3099
(14)70712-1.

6. Chuma J, Okungu V, Molyneux C. Barriers to prompt and
effective malaria treatment among the poorest population in
Kenya. Malar ] 2010: 9: 144. d0i:10.1186/1475-2875-9-
144.

© 2015 John Wiley & Sons Ltd

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Proactive community treatment for malaria in Senegal

. Franckel A, Lalou R. Health-seeking behaviour for child-

hood malaria: household dynamics in rural Senegal. | Biosoc
Sci 2009: 41: 1-19. doi:10.1017/50021932008002885.

. Roll Back Malaria Partnership. The Global Malaria Action

Plan. Roll Back Malaria: Geneva, 2008.

. Onwujekwe O, Uzochukwu B, Eze S, Obikeze E, Okoli C,

Ochonma O. Improving equity in malaria treatment:
relationship of socio-economic status with health seeking as
well as with perceptions of ease of using the services of dif-
ferent providers for the treatment of malaria in Nigeria.
Malar ] 2008: 7: 5. do0i:10.1186/1475-2875-7-5.

Williams HA, Jones CO. A critical review of behavioral
issues related to malaria control in Sub-Saharan Africa: what
contributions have social scientists made? Soc Sci Med
2004: 59: 501-523. doi:10.1016/j.socscimed.2003.11.010.
Kisia J, Nelima F, Otieno DO et al. Factors associated with
utilization of community health workers in improving access
to malaria treatment among children in Kenya. Malar |
2012: 11: 248. doi:10.1186/1475-2875-11-248.

Hopkins H, Talisuna A, Whitty CJM, Staedke SG. Impact
of home-based management of malaria on health outcomes
in Africa: a systematic review of the evidence. Malar | 2007:
6: 134. doi:10.1186/1475-2875-6-134.

Young M. Effective Management of Childhood Malaria at
the Community Level: Programme Experience to Guide the
Research Agenda. Paper for the WHO/TDR Scientific Work-
ing Group on Malaria. World Health Organization, Geneva,
2003.

Ajayi 10, Browne EN, Bateganya F et al. Effectiveness of
artemisinin-based combination therapy used in the context
of home management of malaria: a report from three study
sites in sub-Saharan Africa. Malar ] 2008: 7: 190.
doi:10.1186/1475-2875-7-190.

Hamainza B, Moonga H, Sikaala CH et al. Monitoring,
characterization and control of chronic, symptomatic
malaria infections in rural Zambia through monthly
household visits by paid community health workers.
Malar ] 2014: 13: 128. doi:10.1186/1475-2875-13-128.
Mukanga D, Tibenderana JK, Kiguli J ez al. Community
acceptability and use of rapid diagnostic tests for malaria by
community health workers. Malar ] 2010: 9: 203.
doi:10.1186/1475-2875-9-203.

Thiam S, Thwing J, Diallo I et al. Scale-up of home-based
management of malaria based on rapid diagnostic test and
artemisinin-based combination therapy in a resource-poor
country: results in Senegal. Malar | 2012: 11: 334.
doi:10.1186/1475-2875-11-334.

Jarra Z, Wright K, Suraratdecha C & Collins D. Costing
Integrated Community Case Management in Senegal. Sub-
mitted to USAID by the TRAction Project: Management
Sciences for Health, Cambridge, MA, 2013.

Ndiaye Y, Ndiaye JL, Cisse B et al. Community case man-
agement in malaria: review and perspectives after four years
of operational experience in Saraya district, south-east
Senegal. Malar ] 2013: 12: 240. do0i:10.1186/1475-2875-12-
240.

1445


http://dx.doi.org/10.1016/j.pt.2012.11.002
http://dx.doi.org/10.1179/146532805X45683
http://dx.doi.org/10.1371/journal.pone.0081304
http://dx.doi.org/10.1371/journal.pone.0081304
http://dx.doi.org/10.1016/S1473-3099(14)70712-1
http://dx.doi.org/10.1016/S1473-3099(14)70712-1
http://dx.doi.org/10.1186/1475-2875-9-144
http://dx.doi.org/10.1186/1475-2875-9-144
http://dx.doi.org/10.1017/S0021932008002885
http://dx.doi.org/10.1186/1475-2875-7-5
http://dx.doi.org/10.1016/j.socscimed.2003.11.010
http://dx.doi.org/10.1186/1475-2875-11-248
http://dx.doi.org/10.1186/1475-2875-6-134
http://dx.doi.org/10.1186/1475-2875-7-190
http://dx.doi.org/10.1186/1475-2875-13-128
http://dx.doi.org/10.1186/1475-2875-9-203
http://dx.doi.org/10.1186/1475-2875-11-334
http://dx.doi.org/10.1186/1475-2875-12-240
http://dx.doi.org/10.1186/1475-2875-12-240

Tropical Medicine and International Health

VOLUME 20 NO IT PP 1438-1446 NOVEMBER 201§

A. M. Linn et al.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Blanas DA, Ndiaye Y, Nichols K, Jensen A, Siddiqui A,
Hennig N. Barriers to community case management

of malaria in Saraya, Senegal: training and supply-chains.
Malar ] 2013: 12: 95. doi:10.1186/1475-2875-12-95.
Hennessee I, Linn AM, Ndiaye Y, Diop IL, Tandian CM.
PECADOM PLUS: Increasing Care Access and Reducing
Morbidity in Rural Southeast Senegal through Active, Home-
based Surveillance and Treatment of Malaria. Poster session
presented at 62nd Annual Meeting of the American Society
of Tropical Medicine and Hygiene, Washington, DC, 2013.
Agence Nationale de la Statistique et de la Démographie
(ANSD) [Senegal], and ICF International. Senegal
Demographic and Health and Multiple Indicator Cluster
Survey (EDS-MICS) 2010-2011. ANSD and ICF Interna-
tional: Rockville, MD, 2012.

Ndiath MO, Mazenot C, Gaye A et al. Methods to collect
Anopheles mosquitoes and evaluate malaria transmission: a
comparative study in two villages in Senegal. Malar ] 2011:
10: 270. doi:10.1186/1475-2875-10-270.

Kelly-Hope L, McKenzie FE. The multiplicity of malaria
transmission: a review of entomological inoculation rate
measurements and methods across sub-Saharan Africa.
Malar ] 2009: 8: 19. doi:10.1186/1475-2875-8-19.
Programme Nationale de Lutte contre le Paludisme. Manuel
du DSDOM sur la prise en charge du paludisme. Ministere
de la Santé de de I’Action Sociale, Dakar, 2013.

Gertler PJ, Martinez S, Premand P, Rawlings L, Vermeersch
CMJ. Impact Evaluation in Practice. The International Bank
for Reconstruction and Development/The World Bank:
Washington, DC, 2011.

Meyer B. Natural and quasi-experiments in economics. |
Bus Econ Stat 1995: 13: 151-161.

Olotu A, Fegan G, Williams TN ez al. Defining clinical
malaria: the specificity and incidence of endpoints from
active and passive surveillance of children in rural Kenya.
PLoS ONE 2010: 5: €15569. doi:10.1371/jour-
nal.pone.0015569.t003.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Proactive community treatment for malaria in Senegal

Schellenberg DM, Aponte JJ, Kahigwa EA et al. The inci-
dence of clinical malaria detected by active case detection in
children in Ifakara, southern Tanzania. Trans R Soc Trop
Med Hyg 2003: 97: 647-654. doi:10.1016/S0035-9203(03)
80096-2.

Macauley C. Aggressive active case detection: a malaria con-
trol strategy based on the Brazilian model. Soc Sci Med
2005: 60: 563-573. doi:10.1016/j.s0scimed.2004.05.025.
Chanda P, Hamainza B, Moonga HB, Chalwe V, Banda P,
Pagnoni F. Relative costs and effectiveness of treating uncom-
plicated malaria in two rural districts in Zambia: implications
of nationwide scale-up of home-based management. Malar |
2011: 10: 159. doi:10.1186/1475-2875-10-159.

Valle D, Lima JM. Large-scale drivers of malaria and prior-
ity areas for prevention and control in the Brazilian amazon
region using a novel multi-pathogen geospatial model. Malar
J 2014: 13: 443. doi:10.1186/1475-2875-13-443.
Greenwood B. Control to elimination: implications for
malaria research. Trends Parasitol 2008: 24: 449-454.
do0i:10.1016/).pt.2008.07.002.

Okell LC, Griffin JT, Kleinschmidt I ez al. The potential
contribution of mass treatment to the control of Plasmod-
ium falciparum malaria. PLoS ONE 2011: 6: ¢20179.
doi:10.1371/journal.pone.0020179.

Shiff CJ, Stoyanov C, Choobwe C, Kamanga A, Mukonga
VM. Measuring malaria by passive case detection: a new
perspective based on the Zambian experience. Malar | 2013:
12: 120. doi:10.1186/1475-2875-12-120.

Crowell V, Briét OJT, Hardy D et al. Modelling the cost-ef-
fectiveness of mass screening and treatment for reducing
Plasmodium falciparum malaria burden. Malar ] 2013: 12:
4. doi:10.1186/1475-2875-12-4.

Tiono AB, Ouédraogo A, Ogutu B et al. A controlled, paral-
lel, cluster-randomised trial of community-wide screening
and treatment of asymptomatic carriers of Plasmodium falci-
parum in Burkina Faso. Malar ] 2013: 12: 79. doi:10.1186/
1475-2875-12-79.

Corresponding Author Anné M. Linn, Rutgers School of Nursing, 180 University Ave, Newark, NJ 07102, USA. Tel.:
+1 609 651 2570; Fax +1 973 353 1277; E-mail: annemarielinn@gmail.com

1446

© 2015 John Wiley & Sons Ltd


http://dx.doi.org/10.1186/1475-2875-12-95
http://dx.doi.org/10.1186/1475-2875-10-270
http://dx.doi.org/10.1186/1475-2875-8-19
http://dx.doi.org/10.1371/journal.pone.0015569.t003
http://dx.doi.org/10.1371/journal.pone.0015569.t003
http://dx.doi.org/10.1016/S0035-9203(03)80096-2
http://dx.doi.org/10.1016/S0035-9203(03)80096-2
http://dx.doi.org/10.1016/j.soscimed.2004.05.025
http://dx.doi.org/10.1186/1475-2875-10-159
http://dx.doi.org/10.1186/1475-2875-13-443
http://dx.doi.org/10.1016/j.pt.2008.07.002
http://dx.doi.org/10.1371/journal.pone.0020179
http://dx.doi.org/10.1186/1475-2875-12-120
http://dx.doi.org/10.1186/1475-2875-12-4
http://dx.doi.org/10.1186/1475-2875-12-79
http://dx.doi.org/10.1186/1475-2875-12-79

