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Background

Malaria prevention with long-lasting insecticidal mos-
quito nets (LLINs) has seen an intensive scale-up in sub-
Saharan Africa in recent years. As many countries have
now achieved high ownership coverage with LLIN and
are approaching the universal coverage target of one net
for every two people of the population at risk as recom-
mended by WHO, the question of how these successes
can be sustained, i.e., high coverage levels be maintained,
becomes the focus of discussion. In this context the im-
portance of net durability and the ‘average useful life’ of
a net is increasingly recognized as one of the critical fac-
tors that determines the frequency at which nets need to
be replaced. This is reflected in recent WHO guidelines
for the monitoring of LLINs in the field, which outlines
the issues and suggests methods of net assessment [1,2].

While data on net durability has been accumulating in
recent years [3-9], including formative qualitative re-
search on attitudes towards net care and repair [10-12],
there is some indication that it may vary by environmen-
tal or climatic conditions. Allan et al. [13] found the
physical condition of polyester nets in eastern Chad to
be much poorer than would have been expected from
similar nets seen in the more moderate climate of west-
ern Uganda [14]. While a 2006 case study describes a
behavioural change communication (BCC) intervention
and its effect on prevalence of repairs to nets [15], no
data at all are available on how the durability of a net is
influenced by behaviour of net maintenance, care and
repair, and whether BCC could significantly impact on
median net lifespan.

Improvements in knitting pattern or other aspects of
textiles themselves have potential for extending net life
[16], but have been difficult to implement due to lack of
evidence for their impact on overall net life in field con-
ditions, and procurement practices that maintain a focus
on lowest price. Should improvements in net durability
be possible via BCC interventions, the time period be-
tween net replacement could in theory be extended,
leading to overall cost savings for program planners and
donor agencies. At minimum, improved condition of
nets would protect more people for longer periods of
time between resupply.

Methods

Survey design

The study used an intervention-control design with
before-after assessment through repeated cross-sectional
household surveys with two-stage cluster sampling fol-
lowing Nasarawa State’s December 2010 mass campaign,
which aimed to deliver two LLINs per household. All
campaign nets were 100-denier polyester. Baseline, mid-
line (whose results are not reported here) and endline
surveys occurred at one-year intervals, in March 2012,
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March 2013, and April 2014, respectively (Figure 1). The
study was nested within a larger LLIN durability study
in three states in Nigeria. Kokona Local Government
Area (LGA) was selected as the intervention arm, with
BCC activities as described below. Toto LGA, similar in
environment and cultural aspects but out of the reach of
the Nasarawa Broadcasting Service, was selected as the
control site. Durability data and exposure to BCC messa-
ging were collected from households in both sites.

For baseline and midline, a sample of 20 clusters with
15 households each (300 households) per site and time
point was selected, using probability proportionate to
size (PPS). Based on the interim results for the care and
repair component the sample was increased for the con-
trol group (Toto LGA) for the endline survey to 28 clus-
ters with 15 households each (420 households) in order
to compensate for anticipated contamination for radio
messaging in the control group, due to a planned exten-
sion of radio signal by the Nasarawa Broadcasting Ser-
vice. The additional eight clusters were selected using
PPS, after excluding the existing 20 clusters from the
sampling frame. The targeted sample for the third round
was 770 households bringing the targeted sample for the
entire study to 2,170.

Clusters were selected once and maintained for all survey
rounds, with an exception in the midline when six wards in
the intervention LGA had to be replaced due to communal
violence. Residents of these wards had either fled the area
at the time of the midline or violence was still ongoing. For
the endline, the six replacement wards added at midline
were maintained. Households were newly selected in each
cluster at each survey to minimize the Hawthorne effect of
repeatedly interviewing the same households about net care
and repair practices.

Sample size was calculated using an alpha error of 95%,
a beta error of 80%, a design effect of 1.75, an anticipated
non-response rate of 5%, and the expectation that house-
holds would own an average of 1.8 campaign nets at base-
line, 1.5 at midline, and 1.0 at endline. These estimates
were based on previous post-campaign surveys in Nigeria
and on an assumed three-year average net survival.

Study population

Respondents were adult members of the household,
18 years of age or older, usually the head of household
or their spouse. Households had to have received at least
one net from the December 2010 campaign to be eligible
for interview.

Procedures

A team of 20 interviewers were trained during a one-week
training prior to each survey. Interviewers were retained
by and large through each survey to provide consistency
in data collection. Interviewers practiced translating the
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