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Abstract

Background: Malaria is the most important tropical and parasitic disease in the world. Endophagy of many malaria
vectors advocates that impeding their entry into houses and preventing their contact with the occupants from infective
bites could protect them against malaria.

Methods: The study was carried out in Jaisalmer District, India and three villages were selected as test villages and
three as control. Cross-sectional malaria prevalence surveys and mosquito collections were conducted in all the study
villages. Insecticide-treated nets (ITNs) were tied below the beds for personal protection against the mosquito bite. Door
and window curtains along with partition curtains were treated with insecticide for baring the entry of mosquito vectors.

Results: Plasmodium vivax and P. falciparum were reported from the study villages. Higher malaria cases were detect-
ed in the control villages than the insecticide-treated bed net-distributed villages. The percentages of reduction of mos-
quito density in the houses of the ITNs distributed villages were significantly higher than the control villages. The insec-
ticide activity was decreased slowly, and the knockdown time (KDsg) values were found to be increased with the dura-
tion of usage of net. The KDsy of Anopheles subpictus s.I. was found to be more than the An. stephensi. Rooms where
the ITNs were found to be significantly lower per man-hour density of mosquitoes.

Conclusion: The use of alternative forms of ITNs shows a potential for preventing malaria and are making a significant
contribution to the mosquito control. Effective use of ITNs could be helpful in the malaria elimination in India by 2030.
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Introduction

Malaria is a major public health problem, curred in this region from the mid-1980s on-
causing 247 million cases and 0.619 million wards. The construction and introduction of
deaths throughout the world in 2021 (1). Eighty- three major canal systems namely, the Gang
seven countries and territories are endemic for canal (1927), the Bhakra Sirhind feeder canal
malaria, and India contributes the majority of (1954), and the Indira Gandhi canal (1957) have
the eight million reported cases in the South- a bearing on malaria epidemics in the region.
East Asia Region (2). Most of the malaria cases These canals together irrigate about 14000
and deaths in India are reported from Chhattis- km?. Furthermore, large areas on the course of
garh, Jharkhand, Madhya Pradesh, North East- the canals, most notably the Indira Gandhi with
ern States, Orissa, and Rajasthan (3). its 9000 km of channels, are perennially inun-

The desert region of the Western Part of dated by seepage water from the irrigation chan-
India was free from malaria and cases were re- nels. These inputs have raised the water label,
ported after the introduction of the canal sys- altered the texture, water holding capacity, and
tem for irrigation. The malaria epidemics oc- salinity of the soil, and have affected crop pat-
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terns (4). The ambient temperature and humid-
ity in the irrigated area have for some years
changed in a way that suits mosquitoes.

There are six efficient vectors of malaria
in India, of which three are common in central
India, namely Anopheles stephensi, An. culic-
ifacies s.l. and An. fluviatilis s.1. (5, 6). Malar-
ia epidemics in this desert could not have oc-
curred until either the existing desert species
An. stephensi had drastically modified its be-
havior so as to be able to breed also in the rain-
water collections after the monsoon. Anophe-
les stephensi is prevalent throughout the year
but most abundant during months of rainfall
(June—August) which coincides with the trans-
mission period. In urban areas, it is generally
endophilic and breeds in domestic containers,
building construction sites, overhead tanks, un-
derground cement tanks, and evaporator cool-
ers (7, 8). In rural areas, An. stephensi is pre-
dominantly a zoophilic species and rests out-
doors in cattle sheds, barracks and poorly con-
structed houses, and breeds in freshwater ponds,
stream beds, seepage canals, wells, etc. Peak
biting activity is recorded between 22:00 to
24:00 hours but varies seasonally in different
localities (9, 10). It is an invasive species and
enters new towns and settlements. Understand-
ing the factors associated with the reduction
of indoor mosquito bites and disease transmis-
sion in different settings is crucial for vector
control and elimination.

The aim of the study was to evaluate the
effectiveness of the insecticide in alternate forms
like the use of insecticide-treated nets (ITNSs)
beneath the bed and insecticide-treated door
and window curtains. The outcome of the study
will provide information on the effectiveness of
the usage of the alternate forms of the ITNs.
This will be an additional control strategy against
the vector-borne diseases.

Materials and Methods

Study area
The study site constituted six villages (Uj-
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jala, Bilia, That, Kelwa, Nathusar, Devalpura)
of the Pokaran Community Health Centre (CHC)
of the Jaisalmer district. Jaisalmer (26.913°N
70.915°E) is located 575 kilometers (357 miles)
west of the state capital Jaipur. The CHC has
been selected because of the higher annual
parasite index (API) (Table 1). All the study
villages are located in rural areas. The hous-
ing pattern in the study sites is mixed of per-
manent, semi-permanent, and temporary in the
ratio of 50, 2, and 48% respectively. Three vil-
lages were selected as control villages and three
villages as study villages where treated nets
were supplied. The study sites were selected
by purposeful sampling. The control and study
villages were selected based on population,
mosquito density, slide positivity rate, annual
parasite density, and geographical locations.
The population and API of the three villages
are shown in Table 1. The climate was dry with
an average annual rainfall of about 93.5 mm
and temperature varying between 5 °C to 49.2
°C. Study area was covered with many sand
dunes and herbs. The area was habited with Aca-
cia nilotica trees, and forests, which provide
sufficient shelter for the resting and breeding
habitat for mosquitoes. The villages have con-
tainers for storing drinking water for camels
and cattle.

Awareness Program

Meetings were fixed (July-August 2013) in
each village before the initiation of the project.
The villagers were informed about the intro-
duction of the disease in their locality due to
irrigation and changes in the water storage
habitat. All the adult persons (> 18 years of
age) present in the houses were invited to at-
tend the awareness meeting. The villagers were
also informed earlier regarding the problems
and diseases caused by the vectors. They were
informed about the interventions for the vec-
tor-borne diseases. They were also informed
about the usefulness of the various methods
for mosquito repellent and insecticide activ-
ity. They were told about the usefulness of the
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ITNs, how it is better than the conventional net,
and how to use them. Before the start of the
trial, community group meetings were orga-
nized in the study villages, and inhabitants were
educated on proper and regular use of nets
and the importance of the study.

Cross-sectional malaria prevalence surveys

Cross-sectional malaria prevalence surveys
were conducted in all the study villages dur-
ing the pre-intervention, intervention, and post
intervention phases (Fig. 4). The schedule for
malaria prevalence surveys was announced 1
week in advance. 35% of the houses in each
village were selected randomly and all the oc-
cupants of these houses were included in the
survey. A blood smear was prepared from the
finger-prick of everyone, irrespective of any
clinical symptoms. Persons found positive for
malaria parasites during cross-sectional sur-
veys were treated with antimalarial drugs. The
surveillance was conducted in the study vil-
lages from 2013 to 2015.

Indoor mosquito collection

The mosquito collection was done in the
six villages of the study site. The baseline sur-
vey was conducted in all six villages for the
collection of entomological data. Baseline sur-
veys were made in the post-monsoon period
(September 2013 to January 2014). Indoor rest-
ing mosquitoes were collected in the selected
houses for 15 minutes in each dwelling with the
help of suction tubes using flashlights. The col-
lections were made in the dawn from 0600—
0700 hours. Mosquitoes were identified mor-
phologically using standard keys used for the
identification of medically important mosqui-
to species Christophers (11), Barraud (12), Bel-
kin (13), Reuben et al. (14) and Rattanarithikul
et al. (15). The mosquitoes were brought to the
laboratory in cloth cages, identified and kept
under observations for 24 h under optimal con-
ditions. The mean density of indoor-resting mos-
quitoes was calculated as person-man hour den-

sity (pmh).
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Treating and distribution of nets

The technical staff of the NIIRNCD, Jodh-
pur (formerly Desert Medicine Research Cen-
tre, Jodhpur) treated the nets in the presence
of the paramedical staff (state medical and
health department), Anganwadi (Integrated Child
Development Scheme) personnel and village
level volunteers. The bed nets, cloth curtains,
cloth partitions, and bed tops present in the
households were treated with the insecticide
by a target dose of 1 g of deltamethrin/m? of
netting. The Anganwadi personnel and vil-
lage-level volunteers were trained for the net
treatment.

Insecticide specifications

The insecticide used for the study was del-
tamethrin 2.5% suspension concentrate a syn-
thetic pyrethroid. The product has been brought
from Bayer India limited with the brand name
K-Othrine flow.

Specification of net and distribution

The net material is polyester with a densi-
ty of 34 g/m? and 60 holes/cm?. Nets were
procured from the local market and were weaved
in a raschel design. The nets were treated with
deltamethrin at 2% wt: wt, corresponding to 1
g/m?, and were made of white polyethylene of
100 denier strength with 156 mesh size. The
requirement of the nets was ascertained through
a sleeping pattern survey in the trial villages.
Before the start of the trial, community group
meetings were organized in the study villages,
and inhabitants were educated on the proper
and regular use of nets and the importance of
the study. The distribution of nets as per the
sleeping pattern survey was carried out in Sep-
tember 2013, and the number of treated nets
distributed to each household was recorded in
the register. The technical and supervisory staff
of the Institute in consultation with the com-
munity constituted a village committee con-
sisting of panchayat (governing body) mem-
bers and other opinion leaders to monitor the
proper use and maintenance of mosquito nets.
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Sizes of the net and requirement of insecti-
cide

The sizes of the nets were estimated, which
were to be placed beneath the bed. Insecti-
cides to be used for the door curtain and win-
dow curtains were also estimated.

Proper utilization of the nets

The nets were distributed in the study vil-
lages through the village-level volunteers. A
total of 150 nets were treated using 2.5% Sus-
pension Concentrate (SC) of deltamethrin with
a target dose of 1g of deltamethrin/m?and dis-
tributed without cost to all households. All
safety measures were taken into considerations
during net impregnation. Nets were provided
to the villagers taking into account the num-
ber of beds that must be covered, and every-
one should sleep on the beds with treated bed
nets. All the wall-drobe, door and window cur-
tains were also impregnated during the study.
About 95% of the target population received
the nets and did their door and window cur-
tains impregnation. The nets for the absentees
were covered in the second visit and distrib-
uted later. Proper use of the nets was demon-
strated to the villagers and they were also in-
formed that the ITNs were supplied to them
for control of malaria.

Re-treatment of nets

Technical staff under the supervision of a
scientist carried out the first re-treatment of the
insecticide nets at the Community Centre and
Common places of the village. The re-treatment
was done six months after the distribution (Sep-
tember—March 2013). Deltamethrin 2.5% Sus-
pension Concentrate (SC) was used at a dos-
age of 1 g of deltamethrin/m? for each net.
The second re-treatment was carried out after
one year of the distribution and after six months
of the first treatment. The health worker with
the assistance of an Anganwadi worker and
villager conducted the subsequent re-treatment
in the three study villages. Advance information
was sent to the villagers through village lead-
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ers. The re-treatment was done free of charge
as per the protocol.

Re-treatment coverage

The first re-treatment coverage was as-
sessed from the cross-sectional survey of 35%
of houses. The second and third cross-section-
al survey covered 35% houses on each occa-
sion was also utilized to confirm the coverage
of the 1st re-treatment.

Cone bioassays for determination of insec-
ticide persistence

The WHO standard cone bioassay proce-
dure was conducted to assess the efficacy and
persistence of insecticide incorporated in ny-
lon nets on prevailing mosquito vectors Three
minutes exposure tests were carried out using
An. stephensi and An. subpictus s.l. after 6, 12
and 18 months. Bioassays were conducted with
WHO cones on netting samples, using wildly
caught mosquitoes. Three sets of ten wild-
caught mosquitos were used exposed per rep-
licate. After the 3 minutes exposures, mosqui-
toes were aspirated from the cones and held in
paper cups and provided with a 10% glucose
solution. Mortality was recorded after 24 h.
All the tests were carried out at 252 °C and
70+10% relative humidity and were replicated
2-3 times. Corrected mortality was calculated
by Abbott’s formula.

Data analysis

The data collected through cross-sectional
surveys were encoded and analyzed in a com-
puter using M. S. Excel. The control mortality
of mosquitoes recorded during the cone bio-
assays was corrected using the formula of
Abbott (16).

Results

Base line survey

The population of the six study villages,
the annual parasite index, baseline data on
mosquito density and malaria cases of the
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study villages are shown in Table 1. Five spe-
cies of Anopheles were collected from the
study villages and were mentioned below. The
other disease transmitting mosquitoes collect-
ed from the study villages were Culex quin-
quefasciatus and Aedes aegypti.

The entomological and malaria fever sur-
veys were conducted during the baseline, in-
tervention, and post-intervention periods. Mos-
quito collections were done at the interval of
every three months in the control villages and
insecticide-treated net-distributed villages. The
mosquito density in the houses of the insecti-
cide-treated net-distributed villages was re-
duced significantly (t-test, P= 0.016) than the
houses of the control villages (Fig. 1). During
the first evaluation of the intervention, the per-
centage of reduction of pmh of female anophe-
line mosquito in Nathusar (T-1), That (T-2) an-
dand Bilia (T-3) villages were 72.7%, 58.3%
and 75% respectively (Fig. 1). During the sec-
ond impact evaluation of intervention, the per-
centage of reduction in T-1, T-2 and T-3 vil-
lages were 81.8%, 75% and 87.5% respective-
ly. Among the control villages, 33.3% pmh of
female anopheline mosquito was increased in
Kelawa (C-1) and Devalpura (C-3), whereas
in Ujjalaa (C-2) village 18% deceased of pmh
was reported during 1% post intervention sur-
vey. During the 2" post intervention survey
in the control villages, 87.5% increase of pmh
of Anopheles was recorded in the village C-1
and no changes recorded in the village C-3.
During third post intervention survey, pmh of
female Anopheles was found to be increased
than the second post intervention survey. The
effectiveness of the insecticide treatment was
found for six months, and this was concluded
from the increase of pmh. Thereafter, a re-
treatment of nets was conducted and because
of this, mosquito density in the houses of the
insecticide-treated net-distributed villages were
lower than in the houses of the control villag-
es (Fig. 1).

The pmh of female anopheline mosquito
was reduced to 50% (T-1), 55.5% (T-2) and
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37.5% (T-3) in the three-insecticide treated net-
distributed villages after six months of second
re-treatment of the nets. Similarly, after third
retreatment of the nets, the pmh of female
anopheline mosquito in the insecticide treated
net-distributed villages was reduced to 30%
(T-1), 45.4% (T-2) and 27.2% (T-3) after
three months of treatment. The pmh of female
anopheline was not reduced more than 27.2%
in the control villages. The densities of mos-
quitoes differ significantly (t-test, P< 0.01) be-
tween the rooms where the impregnation nets
were present and rooms without net.

Cone bioassays results

The efficacies (KDso) of the treated bed
nets collected in different intervals from the
field against An. stephensi and An. subpictus
s.l. are mentioned in Fig. 2. The insecticide ac-
tivity was decreased slowly, and the knock-
down time (KDso) were found to be increased
with duration of usage of net. The knock down
time (KDso) of An. subpictus s.l. was found to
be more than the An. stephensi.

Excitorepellency

The density of the mosquito was recorded
in the rooms where treated nets were kept and
rooms where no treated nets were placed. When
the pmh among the type of rooms were com-
pared, rooms where ITNs were present found
to be with significantly (P= 0.006) lower pmh
of mosquitoes. The species of Anopheles mos-
quitoes reported from the study villages in
decreasing order were An. subpictus s.l., An.
stephensi, An. culicifacies s.l., An. annularis
and An. pulcherimus.

Malaria surveillance

Malaria parasites, Plasmodium vivax and
P. falciparum were reported from the study
villages. The slide positivity rate (SPR) in the
study villages T-1 and T-2 was higher than C-
1 and C-2 during the pre-intervention period
(Fig. 4). The slide positivity rate in T-1, T-2
and T-3 was 20, 50 and 12% during the intro-

http://jad.tums.ac.ir
Published Online: June 30, 2023


http://jad.tums.ac.ir/

J Arthropod-Borne Dis, June 2023, 17(2): 175-186

duction of ITNs and during 1 post evaluation
no malaria case was recorded. The SPR in the
study (ITN distributed) village T-2 and T-3 was
6 and 8% during the 2" post evaluation. In the
control villages, SPR was reported between
12.5-50% in C-1, 15-40% in C-3 and up to
20% in C-2. After the re-treatment of the ITNs,
no malaria cases were reported in the village
T-2 and T-3 and 7% SPR in the village T-1.
During the 1% surveillance of malaria after re-
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treatment, 5% and 4% SPR were reported from
T-2 and T-3 and no cases in T-1. Thereafter,
cases were found to be increased in T-1. After
the retreatment of nets, malaria cases were found
to be declined in T-3, but the cases were found
to be increased in T-2. The percentage of re-
duction of malaria cases in the insecticide-
treated net-distributed villages was higher than
the control villages.

25

® Pre-Intervention mosquito collection

® Introduction of ITNs & mosquito Collection
= Mosquito Collection
B Mosquito Collection
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m Mosquito Collection
= Mosquito Collection
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C-1 (Kelawa)
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C-2 (Ujjala) T-3 (Billia) C-3 (Devalpura)

Fig. 1. The per man-hour density (pmh) of female anopheline mosquitoes in the deltamethrin-treated nets distributed
villages (T-1, T-2, T-3) and control villages (C-1, C-2, C-3) of Rajasthan State of India (2013-2015) during the pre-
intervention, intervention and post-intervention period

1 day m 3 months

© 6 months M9 months

Time in seconds

Anopheles stephensi

Anopheles subpictus s.1.

Fig. 2. The knockdown (KDso) times in seconds of Anopheles stephensi and Anopheles subpictus s.l. exposed against
the treated nets at various interval of time
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Table 1. Number of house holds in the study villages, annual parasite index (AP1), and the mosquitoes species collect-
ed from the villages with density of Anopheles spp. Malaria cases in the form of the slide positivity rate (SPR), Plasmo-
dium falciparum % (Pf%), P. vivax % (Pv%) reported from the study villages in Rajasthan State of India (2013-2015)

Case/Control Names of  Population Mosquito species Per hour density SPR APl Pf% Pv% Mixed
Village the villages of Anopheles cases

Study villages Nathusar 2060 An. subpictus s.I 6 533% 6.8 25% 875 12.5%
An. stephensi
Cx. quinquefasciatus

That 1189 An. subpictus s.1. 5 40% 32 75% 75% 50%
An. culicifacies s.1.
Cx. quinquefasciatus

Kelawa 390 An. subpictus s.1. 6 286% 179 50% 100 50%
An. stephensi %
Cx. quinquefasciatus
Control Vil- Ujjala 2250 An. subpictus s.I. 5 0% 9.8 0 0 0
lages An. stephensi
Cx. quinquefasciatus
Billia 1152 An. subpictus s.1. 8 12% 243 100 0 0
An. culicifacies s.l. %
Devalpura 586 An. culicifacies s.l. 6 25% 1.7 100 0 0
An. annularis %
12

m Room where tretaed net
B No net Room

=
o
!

00

Per Man Hour Density
) (0))]

N
1

That Nathusar Billia
Name of the tretaed villages

Fig. 3. Per man-hour density of Anopheles stephensi and Anopheles subpictus s.l. in the roooms where treated nets
were kept and rooms where bed without treated nets were kept
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Fig. 4. The Slide Positivity Rate (SPR) in the deltamethrin treated nets distributed villages (T-1, T-2, T-3) and control
villages (C-1, C-2, C-3) during the pre-intervention, intervention and post-intervention period

Discussions

Malaria is the most important tropical and
parasitic disease in the world. Indoor residual
spraying and long-lasting insecticidal nets have
contributed greatly to malaria control over the
past decade, but with an estimated 619000
deaths due to the disease in 2021, there is a
clear need for additional interventions (1). Due
to the emergence and spread of insecticide re-
sistance in malaria vector mosquitoes in Afri-
ca and Asia, interventions not relying on in-
secticide have an important role to play (2).

During the present study, we have exam-
ined the effects of ITNs impregnated with del-
tamethrin 2.5% suspension concentration a syn-
thetic pyrethroid bought from Bayer India lim-
ited with the brand name K-Ornithrine flow with
a view to determine the effectiveness of the in-
secticide in alternate forms like the use of ITNs
beneath the bed and insecticide-treated door
and window curtains. Our study indicates that
deltamethrin treated nets provided protection
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against Anopheles mosquitoes. The effective-
ness of ITNs was found to be six months and
thereafter density of mosquitoes was found to
be increased in the houses (Fig. 2). Similarly,
the malaria cases were found to be increased
after six months of introduction of ITNs (Fig.
4). In view of this, re-treatment was given af-
ter six months of introduction of ITNs. The
cases were declined after introduction of ITNs
up to 18 months and thereafter cases were found
to be increased (Fig. 1 and 4). This may hap-
pen due to the non-adsorbent of insecticide by
the ITNs. The KDso was found to be decreased
after 9 months (Fig. 2) and supported the hy-
pothesis. Jambulingam et al. (17) have evalu-
ated the effectiveness of ITNs for control of
malaria in a primary health centre of Odisha,
India, and recorded reduction of malaria inci-
dence from 32.7% to 7.2% in cold and rainy
season respectively. Similarly in the present
study we have recorded 30% reduction in ma-
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laria incidence (Fig. 4). The mosquito bites and
presence of mosquito inside houses declined
more than 70% and 19% respectively (Fig. 3).
Furthermore, reduction in pmh of mosquitoes
was recorded more than 70% (Fig. 3).

Sahu et al. (18) reported decline in API
about 65% in the villages where treated nets
were used. However, in present study it was
observed 30% (Fig. 4). The aforementioned
investigations also reported bioassay with 3
minutes exposure to treated bed nets and found
100% mortality of An. culicifacies s.I. for 2
months and An. fluviatilis s.l. for 4.5 months.
However, in present study we observed KDso
for both An. stephensi and An. culicifacies s.I.
seven seconds for 9-month-old ITNs (Fig. 2).
Wu et al. (19) evaluated the bed nets impreg-
nated with deltamethrin for malaria control in
hypoendemic region of China and recorded
mosquitos resting on the surface of the bed
nets decreased significantly. The results also
showed that malaria incidence decreased sig-
nificantly both in areas where impregnated bed
nets were used and in areas where residual
spraying was undertaken. The observations made
by Wu et al. (19) were like the present study
(Fig. 4).

Rafinejad et al. (20) evaluated the bioeffi-
cacy of bed nets impregnated with various py-
rethroids after repeated washings and record-
ed the deltamethrin and permethrin impregnated
ITNs were more effective than etofenprox and
bifenthrin. In the present investigation, the ITNs
were impregnated with deltamethrin and found
to be effective for a period of six months with-
out re-treatment (Fig. 2 and 4). Kroeger et al.
(21) evaluated the malaria control by the ap-
plication of ITNs in 11 intervention localities
and 11 control localities and recorded the de-
cline of malaria incidence from 6.5 to 2.3%.
In this study, malaria incidence in the control
villages was increased. This finding was like
the present study and up to 15% increase of
slide positive rate was recorded in the control
villages (Fig. 4). Xavier (22) evaluated the
effectiveness of the deltamethrin treated ITNs
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against the malaria vector An. darlingi and
recorded a decrease of the malaria incidences
from 40 to 4%. The malaria incidence in the
present investigation was decreased to 46%,
20% and 4% in the three study villages after
the intervention of the ITNs (Fig. 4). The find-
ings of the present study resemblance with the
study of Xavier et al. (22). Rozendaal et al.
(23) evaluated the effectiveness of the perme-
thrin treated nets and recorded a 14% lower
incidence of malaria in the villages of Suri-
name supplied with ITNs. This finding was
similar to our study (Fig. 4). They also report-
ed 58% mortality among mosquitoes leaving
the hut with impregnated nets versus 27% mor-
tality among those leaving a control hut.

Malaria is transmitted by Anopheles mos-
quitoes, and because there is currently no vac-
cine available, vector control is one of the most
important means of malaria prevention. ITNs
introduced over 20 years ago (24, 25), are an
important tool to protect individuals against
the morbidity and mortality caused by malaria
(26, 27). ITNs can also decrease local malaria
transmission by mass killing and decreasing
the survival of anopheline vectors, thereby pro-
tecting those in the community without ITNs
(28). The low cost, lack of need for special
equipment, lack of logistical problems and com-
patibility with local customs are the advantages
of the ITNs.

ITNs not only confer personal protection
against infectious bites but can also reduce the
survival, feeding frequency, feeding success,
and density of vector mosquito populations (29,
30). Recent evidence suggests behavioral chang-
es by malaria mosquito populations to avoid
contact with ITNs by either feeding predomi-
nantly outdoors or in the early part of the even-
ing. Such changes can drastically reduce the lev-
el of personal protection conferred by ITNs
for obvious reasons.

Conclusion

ITNs have the potential to be used as an
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effective intervention tool against malaria vec-
tor not only in complex emergency situations
but also in remote and inaccessible areas. The
use of the ITNS in alternative places like be-
neath the bed and wardrobe was found to be
effective. The use of ITNs in alternative plac-
es and ways were accepted by the population
and the efficacy of the net was found to be
effective beyond six months.
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