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Abstract

Regression Analysis of Determinants of Bed Net Use in Southeast Nigeria following
Mass Distribution of LLINSs: Implications for Social Behavior Change Interventions

By Cheryl Lynn Moore

Background: Millions of long-lasting insecticide treated nets (LLINsS) have been
distributed as part of the global malaria control strategy. LLIN ownership, however, does
not necessarily guarantee LLIN use. Thus, even in the ideal setting in which universal
coverage with LLINs has been achieved, maximal malaria protection will only be
achieved if LLINSs are used both correctly and consistently. This study aims to investigate
the factors associated with net use, independent of net ownership.

Methods and Findings: A secondary data analysis was performed using data collected
from a household survey conducted in southeastern Nigeria in November 2011 following
a statewide mass LLIN distribution campaign and, in select locations, a community-based
behavior change communications (BCC) intervention. Multivariable logistic regression
analyses, controlling for household bed net ownership, were employed to examine the
association between individual net use and various demographic, environmental,
behavioral and social factors. Our findings indicate that the odds of net use increase
among individuals who were exposed to tailored behavior change communications
(BCC) in the context of a home visit (OR=17.11; 95% CI 4.45-65.79) or who receive a
greater degree of social support from friends and family (ptrend < 0.001). Factors that
decrease the odds of net use include: increasing education level (ptrend = 0.020),
increasing malaria knowledge level (ptrend = 0.022), and reporting any disadvantage of
bed nets (OR=0.39; 95% CI 0.23-0.78).

Conclusion: This study suggests that LLIN use is significantly influenced by social
support and exposure to a malaria-related BCC home visit. The malaria community
should thus further consider the importance of interpersonal communication and social
influences on adoption of net use behaviors when designing future research and
interventions.
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CHAPTER 1:
Introduction

Background of the Problem

Malaria remains a significant public health issue globally, with an estimated 3.3
billion people at risk in 2011[1]. It is a parasitic vector-borne disease that is both
preventable and treatable. However, in 2010 malaria was responsible for an estimated
220 million infections and 600,000 deaths [1]. Of these deaths, more than 90% occurred
on the African continent — most of them in children less than age of five [1].

Nigeria accounts for 25% of the African malarial disease burden [2].
Approximately 97% of the country’s more than 160 million people are at risk for this
disease. With an estimated 110 million clinical cases and 300,000 childhood deaths
annually, malaria is Nigeria’s most significant public health issue [3]. The public health
impact of malaria in Nigeria is staggering, accounting for 25% of infant mortality, 30%
of deaths in children under age five and 11% of maternal mortality [3,4]. Not only is
malaria a significant public health concern, it also places tremendous burden on the
country’s health system contributing up to 60% of outpatient visits and 30% of hospital
admissions [3,4]. Furthermore, malaria places a heavy social and economic burden on the
country, with the combined financial losses due malaria treatment/prevention costs and
loss of productive work time estimated at 132 billion Naira annually [5].

In the past two decades, insecticide treated nets have been one of the key
components of the global malaria control strategy. Conventional insecticide treated nets
(ITNs) were developed in the 1980s and have been shown to reduce malaria episodes by

up to 50% in endemic areas [6]. Unfortunately, ITNs must be re-treated with a synthetic



pyrethroid insecticide every six months to maintain optimal effectiveness. The
introduction of long-lasting insecticidal nets (LLINS) represents an important advance,
since the insecticide on these nets should last three to seven years in the field without the
need for insecticide re-treatment [6-8], though recent studies suggest that nets may
physically wear out more rapidly than that in actual field settings. Recent research
indicates that when LLIN use in a population is high, they effectively reduce vector
prevalence in the community and thus provide increased protection not only for the
individual user for but the community as a whole [9,10]. This added community
protective effect of LLINs combined with evidence of the greater benefits conferred by
universal coverage strategies compared to those that target vulnerable groups [11],
prompted the WHO to shift its recommendations from a focus on ITN coverage of
vulnerable groups (pregnant women and children under age five) to one of universal
LLIN coverage targeting all populations at risk for malaria [12,13]. Many countries,
including Nigeria, have thus incorporated this strategy into their national malaria control
plans. The World Health Organization currently recommends that 1.8 LLINs should be
distributed for free or at highly subsidized prices for every 2 persons in malaria affected
areas.

The most recent Nigerian Malaria Control Program Strategic Plan (2009-2013) set
the ambitious net-related targets of: 80% of households owning at least two ITNS/LLINS
by 2010; and 80% of children less than age five and currently pregnant women sleeping
under an LLIN by 2010. To address these targets, a countrywide scale up of LLIN
coverage was initiated in 2009. Attaining these ambitious goals, however, has proven to

be a difficult task. In 2010 only 42% of households in Nigeria owned at least one LLIN,
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29% of children less than age five and 35.4% of pregnant women were sleeping under an
LLIN [3]. Although these figures indicate significant improvement from previous years,
significant work remains to reach national coverage targets. However, more than 51
million LLINs have been distributed so far, a major accomplishment, and with
completion of the national mass distribution campaign currently scheduled for May 2013,
significant improvements in coverage are expected. [14].

Many challenges remain as Nigeria continues to scale up LLIN coverage,
including those related to ensuring appropriate net distribution, use and adherence [5].
Recent studies suggest that distribution alone may not be sufficient to guarantee net use
[15,16]. For example, one study conducted in Rivers State, Nigeria found that Only one
third of those that owned a net slept under them the night prior to the survey [17]. This
research is concerning as potential reductions in malaria morbidity and mortality due to
LLIN distribution will only be fully realized if the nets owned are correctly and
consistently used. Developing a deeper understanding of the factors that influence net use
can assist in informing future malaria control programming to ensure that this valuable

tool in malaria control provides optimal protective results to at-risk populations.

Statement of the Problem

As countries, like Nigeria, move closer to reaching LLIN coverage targets,
ensuring correct and consistent net use should become a more prominent goal of malaria
control efforts. Currently there is no recognized best practice for encouraging net use in a

net owning population. However, there is a growing body of research exploring the
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factors influencing net use behaviors in a population so as to inform future behavior
change interventions aimed at increasing correct and consistent net use in a population.
There is a growing list of potential determinants of net use described in the
current scientific literature. However, for several reasons, programmatic implications of
these findings are not always obvious. For one, the direction and magnitude of
associations reported in the literature vary significantly by analysis method, geographic
location and epidemiological setting. Additionally, many studies have not adequately
controlled for net ownership levels in the population they are studying, and since
ownership is likely the strongest predictor of net use, the associations reported are likely
confounded. Finally, very few studies have adequately examined the social environment
in which net use behaviors are adopted, focusing mostly on environmental, demographic,
and individual characteristics, while ignoring potentially important social factors that
may influence net use behaviors such as the support and encouragement of us from
friends and family members, the complexities of power dynamics within the household
and influence of culture and community norms. A more complete picture of the factors
that influence net use and the relationships that exist between these factors would provide
valuable direction for the design of future malaria control efforts aimed at increasing

appropriate and consistent net use among malaria affected populations.

Purpose of the Study

This study aims to investigate the determinants of net use, independent of net

ownership, in a population of influential adult household members living in a malaria
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endemic region of Nigeria, following the completion of a mass LLIN distribution

campaign and a behavior change communications intervention.

Significance Statement

There is an apparent gap between net ownership and appropriate net use.
Elucidation of the factors that influence LLIN use among bed net owners will provide an
evidence-base that can be drawn upon in the development of tailored intervention
programs aimed at increasing net use in Nigeria thus maximizing the potential benefits

LLINs have in reducing the heavy burden of malaria morbidity and mortality.



Definition of Terms
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BCC Behavior change communications

CHP Community health promoters

EA Census enumeration area utilized to select clusters
FMOH Nigerian Federal Ministry of Health

ITN Insecticide-treated net

LF Lymphatic filariasis

LF knowledge

Score presented in tertiles (high, medium, low) measuring
respondents' correct biomedical knowledge of LF causes,
prevention and treatment

LGA

Local government area

LLIN

Long lasting insecticide-treated net

Malaria knowledge

Score presented in tertiles (high, medium, low) measuring
a respondents’ correct biomedical knowledge of malaria
causes, prevention and treatment

Net care knowledge

Score presented in tertiles (high, medium, low) assessing
respondents' correct knowledge of appropriate net care
practices

Net density

Number of nets per household member

Net skills and self-efficacy

Score presented in tertiles (high, medium, low) assessing
respondents' self-reported confidence in performing net
hanging and care activities

NMCP

National Malaria Control Program

SES

Socio-economic status

Social support

Score presented in tertiles (high, medium, low) comprised
of survey questions measuring the frequency (always,
often, sometimes, rarely, never) of physical assistance and
encouragement respondents receive from their spouse,
children and friends

SV

Sentinel village

\Wealth index

Score presented in quintiles developed using household
characteristics
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CHAPTER 2;
Review of the Literature

Malaria is a parasitic vector-borne infectious disease that, despite its entirely
preventable and treatable nature, is one of the most significant public health issues
worldwide. Nearly half of the world’s population is at risk for malaria and the disease
infects greater than 200 million annually [1]. In 2010, malaria was responsible for more
than 600,000 deaths, mostly in children less than five years of age [1]. Malaria
disproportionately affects sub-Saharan African populations with 6 countries (Nigeria,
Democratic Republic of the Congo, United Republic of Tanzania, Uganda, Mozambique
and Cote d’lvoire) accounting for nearly half of all malaria cases [1]. In addition to the
public health burden of malaria, the economic burden on the African continent is
staggering, resulting in annual direct economic costs of USD 12 billion and an estimated
1.3% loss in African GDP growth [1].

In the previous two decades, insecticide treated nets (ITNs) have become a central
component of the global malaria control strategy. The evidence of their effectiveness in
reducing malaria-related morbidity and mortality has been well established: correct and
consistent net use can reduce episodes of malaria by 50% in endemic areas [6]; household
ownership of at least one ITN is associated with 23% reduction in mortality for children
less than five years of age [18]; and an estimated 635 lives are saved for every one
million ITNs distributed [19]. In addition to the benefits experienced by individual net
users, it has also been demonstrated that high ITN coverage in a population can have a
community-wide effect where even those community members who are not sleeping
under an ITN experience increased protection from malaria due to a reduction in local

vector prevalence [9,10]. Accordingly, LLIN distribution has been substantially scaled-up
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leading to significant increases in ITN ownership in many malaria-endemic countries in
the course of the last decade [20-23].

In the case of Nigeria, a country with a population of more than 160 million
persons (nearly all at risk for malaria) and limited resources, national scale up of ITN
coverage has been challenging. A national mass LLIN distribution campaign was not
initiated until 2009 and continues currently with an anticipated completion date of May
2013. Nonetheless, Nigeria has made great achievements in national ITN coverage rates
in the last decade. Between 2000 and 2010, the percent of households owning any type of
mosquito net increased from 10% to 44% [3]. In 2000 there was no measureable
possession of ITNs in the population, but by 2008 more than 70% of all nets were ITNs
or LLINs [24]. At the last measurement, in 2010, 42% of the population owned at least
one ITN [3]. This number is expected to be higher today as millions of LLINs have been
distributed nationally since then. Regardless, there remains significant work ahead in
order to achieve the national target of 80% of households owning at least two LLINS [5].

Simply owning an ITN is not sufficient to protect against malaria. To provide
maximum benefit to the owner a net must be used correctly and consistently. In recent
years, several studies have suggested that a ‘gap’ may exist between net ownership and
use where the proportion of individuals correctly utilizing ITNs is significantly less than
the proportion of households owning nets [15-17,25-28]. For example, a 2008 study
published by Thwing et al. indicated that, in Niger, as few as 33% of the available nets in
net-owning households were utilized the night before the survey. This discrepancy

highlights the importance of understanding underlying issues affecting net use and serves
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as a reminder that one must ask whether individuals are unable or unwilling to use the
nets they have or rather is net use low simply because there are no nets available.

If a “gap’ does exist between net ownership and use, closing it will require a better
understanding of the underlying reasons for a population’s lack of appropriate net use. It
becomes important to know not only who is least likely to sleep under an ITN, but also
why they are not doing so. This knowledge can then be applied to malaria control
programming in the form of tailored intervention strategies aimed at increasing a
population’s ability and willingness to use nets. Nigeria is currently addressing the issue
of lack of access to LLINS through a mass distribution campaign and by finalizing plans
to implement continuous routine distributions through childhood vaccination clinics,
antenatal care clinics, community-based systems and schools in the future. Ensuring a
high level of consistent and appropriate net use in the population after LLIN coverage
targets are met may present a substantially more complex task.

The factors that influence an individual’s decision to consistently sleep under an
ITN, when one is available, have been examined in malaria control and prevention
research in numerous geographic and epidemiological settings. This chapter presents a
summary of the existing literature exploring the potential determinants of net use that will
be used to inform an analysis of the determinants of net use in a Nigerian population that
recently participated in a mass LLIN distribution campaign. In the discussion of the
literature presented below, potential determinants of net use have been categorized into

levels based on ecological models of health behavior [29].
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Intrapersonal Level
At the center of the proposed model are the intrapersonal level factors influencing
net use. These factors are representative of an individual’s personal characteristics and
can be further categorized into: (1) Demographic factors including: age, sex, socio-
economic status (SES) and education level; and (2) Psychological factors including:

malaria knowledge and perceived malaria risk.

Demographic factors: age, sex, SES, and education level
Age

Numerous studies have reported an association between age and level of net use
[25,30-33], however, the degree and direction of association varies significantly between
geographic region and other population demographics. One study examining survey data
from six sub-Saharan African nations found that children less than age five were more
likely to sleep under nets compared to other age groups [25]. Another analysis of data
from 15 African countries found that infants were most likely to sleep under ITNs [31].
Interestingly, a more focused analysis of a population in western Kenya found that
children less than age five were the least likely age group to sleep under ITNs [30]. Other
age groups reported to be less likely to sleep under a net included school-age children and
adult males [25,32]. It is also important to note that the methods used to examine the
association between age and net use differ substantially between studies, which may
account for some of the discrepancies in results. For example, of the five studies
referenced above, three employed regression analysis to conclude that age is
independently associated with net use [30-32] and two compared the proportion of net

use among various age groups to conclude that age is associated with net use [30,33].
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Sex

Multiple studies have suggested that an individual’s sex is associated with ITN
use [25,32,33]. Frequently, females are reported to be more likely to sleep under a bed
net compared to males [25,32,33]. Occasionally this difference between the sexes is more
pronounced in specific age brackets. Baume et al analyzed data from national surveys
conducted in six sub-Saharan African countries and found that adult males were among
the least likely age-gender groups to sleep under an ITN [25]. Alternatively, Eisele et al
studied the national surveys of 15 countries in sub-Saharan Africa and found no
statistically significant association between a child’s sex and his/her net use [31].
Socio-economic status

There is conflicting evidence regarding the association between SES and ITN use
in the current literature. There is likely a logical overlap in the relationship between SES,
ITN use and ITN ownership in that families without the economic means to overcome the
financial barriers to purchasing a bed net would be expected to have decreased net
ownership, and since net ownership is likely the strongest predictor of net use, there is
likely to be a confounding effect of ownership on the relationship between SES and net
use. The previously discussed analysis conducted by Eisele et al [31] demonstrates this
logic. They reported that net ownership was associated with SES, however, once a
household owned a net, SES had no further impact on net use. Conversely, there have
been some studies that report an association between net use and wealth, though the
direction of the association varies [34,35]. For example, Goesch et al [34] conducted a
cross sectional study of 397 mothers and guardians of young children and found that the

children of more affluent mothers were less likely to sleep under a bed net. Conversely,
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an analysis of Ethiopia’s Malaria Indicator Survey found that net use was independently
associated with increasing wealth [35].
Education level

Several studies have examined the association between education and net use
[31,33,36-39]. In some instances, it appears as though having some education is
significantly associated with an individual’s net use and educated households tend to
have more net use in general [37,39]. Additionally, some studies have shown that the
children of educated caregivers are more likely to sleep under a bed net than children of
non-educated families [38,39]. Alternatively, there have been studies indicating that
education is not a significant predictor of ITN use among individuals or their children
[31,36]. This discrepancy in findings may be indicative of the challenge in separating
determinants of net use from determinants of net ownership. The qualitative study by
Ng’ang’a et al [33], for example, reports a statistically different proportion of net use
among educated and non-educated individuals however it is unclear whether the
assessment was conducted among all study participants or only among those who have
access to a bed net.
Occupation

Literature suggesting an association between an individual’s occupation and his or
her ITN use is limited, however what exists provides insight into some of the social and
logistical factors affecting net use. Most recently Biadgilign et al [40] published results of
a multivariable logistic regression analysis of data from 335 households in eastern
Ethiopia indicating that farmers (aOR 0.137; 95% CI:0 .04-0.5) and housewives (OR

0.26; 95% CI: 0.08-0.82) were less likely to use ITNs than individuals of other
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occupations. A qualitative study conducted by Dunn et al [41] provides insight into why
farmers may be less likely to use ITNs in some regions. The authors conducted
interviews with members of a community in southern Tanzania and found that, in order
to carry out their farming activities, many adults were required to be away from their
households for an extended period of time due to the substantial distance between the
farming site and their residence. Study participants reported that the time spent away
from home negatively impacted their ability to sleep under an ITN. The study also found
that children are less likely to sleep under a net when their parents have occupations

requiring them to be away from the home for extended periods of time.

Psychological factors
Malaria risk perception and knowledge

It is reasonable that an individual who does not perceive malaria as a serious risk
may not value ITN use. It has been reported that some individuals possess significant
apathy towards malaria infection due to the commonality of the disease [42,43]. A
limited understanding of the biomedical characteristics of malaria, specifically in regards
to its signs and symptoms, has been hypothesized to be a barrier to ITN use [44].
Ng’ang’a et al suggest that individuals who define malaria based on its common
symptoms may have difficulty accepting that ITNs alone can offer adequate protection,
especially when these symptoms do not cease after appropriate use of bed nets [33].

Many individuals lack a basic understanding of malaria and the mechanisms of
transmission, prevention and treatment [33,44-46]. Numerous studies conducted in sub-
Saharan Africa suggest that misconceptions about the causes of malaria may hinder ITN

use [33,44,45]. In some communities, a mosquito bite is considered only one of many
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mechanisms of malaria transmission [33,44-46]. In such communities, researchers have
observed individuals using methods other than ITNs to prevent malaria, often reserving
ITN use for protection from the nuisance of biting mosquitoes [46]. In some
circumstances this not an issue — as long as an individual is sleeping under a net, his/her
reason for doing so may not matter. However, when mosquito density (an environmental
factor) is perceived to be low, these individuals may not use their nets even though they
may still be at risk for malaria at this time.

Numerous studies identifying knowledge as a key factor associated with ITN use
present descriptive data pertaining to self-reported reasons for non-net use
[33,42,43,45,47]. Additionally, a large proportion of studies have taken a more
guantitative approach to examining this factor [36,40,48]. The results of this research,
however, demonstrate that different types of knowledge may have opposing effects on
net use. One study used logistic regression analysis to examine the association between
knowledge and net use in a population of pregnant women in Nigeria and found that,
while knowledge that ITNs prevent malaria is positively associated with net use,
knowledge of the causes of malaria, that malaria is harmful during pregnancy and of the
risks associated with malaria during pregnancy are not significantly associated with net
use [36]. Deressa et al also found that awareness that ITNs are used to kill mosquitoes
was independently associated with net use [48]. Biadgilign et al [40] reported that
knowledge of the cause of malaria is significantly associated with net ownership, but not
with net use, however individuals who reported having heard malaria-related information
in the previous six months are more likely to use a bed net than individuals who have not.

This association with ownership and not use may be due to the fact that information is
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often disseminated during ITN distribution; individuals may have the knowledge because
they received a net and not the other way around. Several studies have also found that
individuals who know that malaria is transmitted by mosquitoes are no more likely to use
bed nets than individuals who lack this knowledge [49-51].
Skills and self-efficacy

Individuals who experience difficulties hanging or taking down an ITN often have
reduced net use [30,33,46]. Several additional studies have suggested that a lack of net
care practices and net hanging skills may also contribute to decreased net use
[43,47,49,52,53]. This finding may be the result of a lack of knowledge of appropriate
methods of net hanging and use practices or may be indicative of issues with the design
of the net itself or with housing structures that make it difficult to hang a net every night.
This highlights interconnectedness of the different levels of factors influencing net use
and highlights the importance of targeting multiple levels with future interventions.

Interpersonal Level

Household size and composition

At the interpersonal level, the most commonly reported predictors of net use in
the literature are household size and composition [31,32,35,39,41,53]. Studies
demonstrate that as the number of individuals in a household increases, a reduction in net
use is observed. This result is likely due to inadequate household access to ITNs rather
than issues specifically related to net non-use. Elsewhere, it has been demonstrated that
household net use increases as the number of children under five in the household

increases [38]. This finding may be indicative of confounding by net ownership since
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many ITN distribution campaigns have targeted households with children under age five
— thus households with multiple children under five will have comparatively more ITNs.
Sleeping arrangements

It has also been reported that the number, arrangement and type of sleeping spaces
in a household are associated with net use [25,33,53,54]. For example, a study conducted
in Western Kenya found that the net use of household members who slept on a bed in a
designated bedroom was significantly higher than those without beds sleeping in non-
bedrooms [54]. Using regression modeling, the same study reported that, although there
was no association between net use and bed availability in the overall sample, when they
limited their analysis to only those households with enough nets to cover all household
members, bed availability and numbers of rooms were significantly associated with net
use. This result suggests that a lack of access to a bed and the requirement to use non-
designated sleeping spaces may significantly impact net use
Social support

Rickard et al hypothesized that ITN use could be improved in a community by
increasing social pressure and support [49]. Self-evaluation of their intervention suggests
that their hypothesis may be correct. Beyond this study, the evidence in the malaria
literature indicating an association between social support and ITN use is scanty. The
relationship between social support and overall health and wellbeing, however, has been
described in theory [55,56] and there is substantial empirical evidence showing its
influence in the adoption of other health behaviors requiring consistent maintenance such

as: smoking cessation [57], weight loss [58], and medical regimen adherence [59].
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Therefore, it is probable that social support impacts ITN use behaviors and should be
considered in future studies on the determinants of net use.
Net level

Physical characteristics of nets

Physical characteristics of ITNs can influence an individual’s decision or ability
to use them regularly and appropriately. Preferences for certain net type, color and shape
may be an important factor determining net use behaviors [24,33,60,61]. For example:
results from an ethnographic household survey conducted in Central Kenya found that
63% of the population preferred rectangular-shaped over conical-shaped nets because
they accommodate comparatively more people [33]. This preference likely reflects the
fact that, in many contexts, social, structural and environmental factors make it necessary
for multiple household members to share same sleeping space. In this same study, it was
found that 51% of respondents preferred green colored nets reportedly because this color
of net was less likely to look dirty. Many of the households in the sample used firewood
for cooking and lighting which was said to produce a lot of smoke that made ‘bright
colored’ nets appear dirty. In another study conducted in Burkina Faso [46], individuals
living in smaller homes where sleeping spaces are converted for alternate use in the
daytime found large and bulky nets undesirable, not only because of the difficulty
associated with set-up and take down, but also because of concerns that these nets present
a fire risk in households where open flames are used for cooking indoors.
Condition of ITNs

The condition of a net has also been shown to be associated with its use

[15,30,62,63]. In one qualitative study, participants commonly reported that they did not
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use ITNs due a belief that the ITN is no longer effective or that it is in poor condition (i.e.
has holes or looks dirty) [43]. Similarly, Ngondi et al’s analysis of Ethiopian MIS data
found that net age and damage level were independent predictors of non-use [35]. A net
with fewer holes is more likely to be used (not to mention more effective) and households
with a greater proportion of older nets have less overall net use compared to households
with a greater proportion of new nets [32].
Physical Environment Level

Household structure and construction materials

Housing characteristics have also been found to influence a family’s mosquito
control efforts. Keating et al [64] reported that, in a coastal community in Kenya,
household wall type was associated with a household’s mosquito control methods
(including ITN use). Household living in structures with ‘mud-wood-coral walls’ (aOR
0.394; 95% CI: 0.236-0.659) or walls made of mud blocks with plaster (aOR 0.466; 95%
Cl: 0.250-0.867) were less likely to use multiple mosquito control measures than
households living in dwellings with cement walls. It is difficult, however, to interpret
these results with respect to net use alone as the authors used a scored value as their
dependent variable that was equal to 1 if the household reported ITN use and at least one
additional mosquito control measure and O if not. Furthermore, this result is likely highly
reflective of SES where households with cement walls generally have more disposable

income and may be more able to afford these additional methods.
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Community Level

Cultural beliefs and practices

Cultural beliefs and practices can have a substantial impact on a community’s
acceptance of ITN practices [41,62,65-67]. A focus group discussion among men in
Kenya revealed that, in at least one community, “a white net symbolises [sic] death” and
thus when individuals in the community were presented with a free white ITN, many had
the belief that sleeping under it “invites death in the family’ [62]. Certain *special events’
and ceremonies — funerals in particular — have an impact on net use as well [41]. In-depth
interviews of individuals in a Tanzanian community discovered that during funeral
ceremonies individuals will sleep outside and the cultural norm forbids the use of bed
nets out of reverence for the deceased [41]. Populations of Vanuatu were described to
have decreased net use due to all night dancing rituals that were held out of doors [65].
Additionally, the women in this community slept in separate huts when menstruating and
a net was not always available for them to use [65].
Social norms

Some routine daily activities such as socializing, queuing for water, collecting
fuel and watching television, commonly take place outside at dawn and dusk and place
individuals at risk during these times [41]. Interestingly, some of these activities were
closely linked to sex, which may explain some of the previously described relationship
observed between sex and net use [41]. Temporary, periodic or infrequent conditions
have been found to inhibit even frequent users from sleeping under nets [41,64,68-70].
Net use can be disrupted when individuals return home from work or socializing late at

night and do not wish to disturb other family members by setting up their bed net [30] or
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when individuals must sleep in the fields during planting or harvest season [41]. Other
conditions resulting in disruption of regular net use include traveling, disruption of the
usual sleeping arrangements, net unavailability due to washing, extreme fatigue, labor
pains, illness and forgetfulness [41,64,68-70].
Environment Level

Season/climate

It has been demonstrated by several studies that nets are used more often during
the rainy season [28,37], likely due to the increased mosquito density and malaria
prevalence that accompanies this season. Nocturnal temperatures have also been
demonstrated to have an effect on ITN use. In some regions, individuals report that heat
discomfort is a significant barrier to consistent net use [33,47,53]. Interestingly the
reverse has also been reported where individuals value the warmth a net provides and are
thus motivated to use nets during cooler seasons [30,33].
Perceived mosquito density

Perceived mosquito density and nuisance biting are also frequently reported
reasons for increased net use and conversely, perceived low mosquito density has been
shown to be associated with decreases in net use [33,37,43,44,53,71].
Urban/rural residence

When location of residence is found to be significantly associated with net use,
residing in an urban setting is more commonly associated with increased net use
compared to residing in rural areas [32,36,38,39]. For example, this has been observed in
populations in Ethiopia where women in urban areas are more likely to sleep under a net

[39], Equatorial Guinea where there is higher net use among children under age five if
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they live in urban areas [38] and in Nigeria where urban residence is independently
associated with net use among pregnant women [36]. Not all literature examined found
an association between urban/rural residence and net use. The aforementioned study by
Eisele et al reported that urban/rural residency is not significantly associated in any of the
15 African countries they investigated [31].

Concluding summary

As outlined here, there are numerous inter-connected factors that potentially
influence net use on a variety of levels including: intrapersonal level factors such as: age,
sex, SES, education level, occupation, knowledge, beliefs and risk perceptions of malaria
and net use/care skills and self-efficacy; interpersonal factors such as: family size and
composition, intra-household sleeping arrangements and social support; net level factors
such as: the physical characteristics of the nets themselves including their size, shape,
color, cost, and the perceived and actual condition of nets; physical environment level
factors such as: household structure and construction materials; community level factors
such as: cultural beliefs and practices and social norms; and environmental level factors
such as: season, climate and urban/rural residence.

Historically, the majority of research on determinants of net use has focused on
interpersonal and environmental level factors and it is only in more recent years that the
malaria research community has begun to investigate the more nuanced interpersonal and
community level factors discussed here. The vast majority of studies employed
qualitative methods or descriptive statistics that compare proportions of net use between
population groups, and relatively few studies have utilized statistical regression modeling

to investigate the association between these potential factors and net use. The direction
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and magnitude of reported associations can vary significantly between studies, depending
on analysis method, geographic location and epidemiological setting utilized.
Relevance to the proposed study

The proposed analysis will focus on furthering the understanding of the
relationship between net use and some of the more commonly studied intrapersonal level
demographic and psychological factors as well as a variety of less studied determinants
including net use self-efficacy, social support and social norms. The analysis will employ
regression modeling as this is a method that has not been frequently utilized in previous
research. A net ownership control variable will be included in the multivariable model to
address the need for differentiating between net use and net ownership highlighted in the

literature presented.
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Regression Analysis of Determinants of Bed Net Use in Southeast Nigeria following
Mass Distribution of LLINs: Implications for Social Behavior Change Interventions
Contribution of Student
For this manuscript, the student conducted all statistical analyses presented, created all
figures and tables and wrote the manuscript with editorial assistance from Amy E.

Patterson and Deborah A. McFarland.

Abstract

Background: Millions of long-lasting insecticide treated nets (LLINs) have been
distributed as part of the global malaria control strategy. LLIN ownership, however, does
not necessarily guarantee LLIN use. Thus, even in the ideal setting in which universal
coverage with LLINs has been achieved, maximal malaria protection will only be
achieved if LLINs are used both correctly and consistently. This study aims to investigate
the factors associated with net use, independent of net ownership.

Methods and Findings: A secondary data analysis was performed using data collected
from a household survey conducted in southeastern Nigeria in November 2011 following
a statewide mass LLIN distribution campaign and, in select locations, a community-based
behavior change communications (BCC) intervention. Multivariable logistic regression
analyses, controlling for household bed net ownership, were employed to examine the
association between individual net use and various demographic, environmental,
behavioral and social factors. Our findings indicate that the odds of net use increase

among individuals who were exposed to tailored behavior change communications
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(BCC) in the context of a home visit (OR=17.11; 95% CI 4.45-65.79) or who receive a
greater degree of social support from friends and family (ptrend < 0.001). Factors that
decrease the odds of net use include: increasing education level (ptrend = 0.020),
increasing malaria knowledge level (ptrend = 0.022), and reporting any disadvantage of
bed nets (OR=0.39; 95% CI 0.23-0.78).
Conclusion: This study suggests that LLIN use is significantly influenced by social
support and exposure to a malaria-related BCC home visit. The malaria community
should thus further consider the importance of interpersonal communication and social
influences on adoption of net use behaviors when designing future research and
interventions.
Introduction

In 2010, malaria was responsible for approximately 220 million infections and
600,000 deaths, greater than 90% of which occurred on the African continent — mostly in
children less than five years of age [1]. Insecticide-treated nets (ITNs) have been shown
to reduce the incidence of malaria episodes by 50% in endemic areas [2] and have
accordingly become one of the key strategies employed in the global malaria response
[3]. Millions of free and highly subsidized ITNs and long-lasting insecticide treated nets
(LLINSs) have been distributed in the last decade [4-8] resulting in substantial increases in
ITN ownership in many malaria-endemic countries [9-12]. Several studies have
suggested that ITN ownership is not necessarily equivalent to ITN use [5,13-18]. This
presents a significant obstacle to realizing the maximum potential benefits of ITNs for
malaria-related morbidity and mortality since ITNs are maximally protective only when

utilized correctly and consistently [7,9,19-21].
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Previous studies have explored this apparent difference between net ownership
and use. The list of potential determinants of ITN use identified in the current literature
includes: demographic characteristics [12,13,19,22-28]; an individual’s knowledge,
beliefs and risk perceptions related to malaria and bed nets [19,29-38]; dwelling
construction, family size/composition and sleeping arrangements [13,19,25,28,30,34,39-
41]; physical characteristics of bed nets [25,30,31]; environmental factors [25,30,34,42];
and community and cultural characteristics [28,31,37,39]. However, programmatic
implications of these findings are not always obvious given that the direction and
magnitude of reported associations vary significantly by analysis method, geographic
location and epidemiological setting. This paper will explore the determinants of net use
through analysis of a household survey conducted in the specific context of southeastern
Nigeria and discuss their implications for programmatic interventions to increase LLIN
use.

Nigeria alone contributes 25% of the African malaria burden [43]. With nearly all
of the country’s 160 million people at risk, and an estimated 110 million cases a year,
malaria is Nigeria’s most significant public health issue [44]. Since the first national
strategic plan for malaria control was introduced in 2006, ITNs, and more recently
LLINs, have comprised the central component of the national malaria control efforts [45-
47]. In 2000, only 10% of households owned any type of mosquito net. However by
2010, this figure increased to 44% [48]. At the national level significant work remains to
achieve the target of 80% household LLIN coverage [47].

There is no standard method in the literature to control for variations in net

possession levels when investigating determinants of net use. Various studies have
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addressed this issue by limiting their analysis to households owning at least one net. A
limitation to this approach is that it does not account for household size — one net may be
sufficient for a household of two but inadequate for a family of five. Perhaps a more
rigorous approach to this issue is to also control for household net density (number of
nets per household member).

The analysis presented here contributes to the growing body of work on
determinants of net use by exploring which characteristics are most strongly associated
with net use among an adult population in a malaria-endemic region that has recently
completed a statewide mass LLIN distribution campaign, while controlling for the
confounding effects of household net density.

Methods

The Carter Center, in collaboration with the Nigerian Federal Ministry of Health
(FMOH), conducted annual malaria cluster surveys in four local government areas
(LGAS) of Ebonyi and Imo states (Figure 1) from 2007 to 2011 in the context of a Bill
and Melinda Gates Foundation (BMGF)-funded study examining the use of community-
wide LLIN distributions to interrupt lymphatic filariasis (LF) transmission [49]. This
paper presents the results from a secondary analysis of the 2011 survey data collected in
Ebonyi state in order to examine determinants of net use following a mass LLIN
distribution campaign and, in select areas, a behavior change communication
intervention. Imo State did not complete its mass campaign prior to the 2011 survey and

thus was excluded from these analyses.
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Survey area

Ebonyi occupies an area of approximately 5,935 square kilometers and nearly all
of its 1.7 million inhabitants are at risk of malaria. Anopheles mosquitoes belonging to
the Anopheles gambiae complex are the most commonly reported malaria and LF vector
species in the area [50], which allows for simultaneous targeting of malaria and LF
transmission through LLIN distribution. The region has two distinct seasons — rainy from
April to October and dry from November to March. The dominant species of malaria
parasite, Plasmodium falciparum, is transmitted perennially, although malaria episodes
usually peak towards the end of the rainy season [50]. The majority of the region lies
below 200 meters above sea level thus elevation is likely to have little effect on malaria
transmission. The people of Ebonyi are predominantly Christian, of Igbo ethnicity and
participate in agricultural-based livelihood activities [44].
LLIN distribution

Between January and March 2011 a total of 997,492 LLINs were distributed in
Ebonyi state by the National Malaria Control Program (NMCP) and its partners,
including The Carter Center, through a statewide mass LLIN distribution campaign that
employed a two-nets-per-household strategy. Prior to this, The Carter Center, in
collaboration with the Ebonyi State Ministry of Health, distributed 250,000 LLINSs in the
LGAs included in the BMGF-funded LF study between 2008 and 2010.
Behavior change communication intervention

A community-based behavior change communications (BCC) intervention to
increase the correct and consistent use of LLINs was designed by The Carter Center and

implemented through partnership with the Ebonyi State MOH. The intervention was
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piloted from July to November 2011 within six sentinel villages (SVs) where monthly
entomological monitoring was conducted as part of the larger LF study. Community
health promoters (CHPs), selected by their community leaders, carried out the
intervention at the household and community level. BCC intervention activities included:
1) monthly home visits by CHPs to conduct tailored behavior change communication and
monitor LLIN use and care; 2) mobilization of community and religious leaders to
support and promote malaria control interventions; and 3) organization of community
events including: net washing and mending days; workshops to build portable net
hanging frames; and malaria-related performances and demonstrations.
Household sample selection

A complete list of census enumeration areas (EAS) was utilized to systematically
select 14 clusters from each study LGA in Ebonyi State. An additional 30 clusters were
systematically selected form the six sentinel villages where the BCC intervention was
conducted to allow for comparative analysis. It was assumed a priori that all EAs were of
approximately equal size. If an EA contained too many households to survey in one day,
it was segmented using an algorithm based on the number of households in the EA
described in UNICEF MICS sampling protocol [51]. The survey team visited all 955
households in 58 selected clusters.
Survey instrument

The survey instrument (Appendix I), developed by The Carter Center, included
guestions on malaria and anemia prevalence, net ownership and net use, as well as
household and sleeping space characteristics, and demographics. In addition, a more

extensive knowledge, attitudes and practices module than is generally included in
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standard Malaria Indicator Survey and Multiple Indicator Cluster Survey questionnaires
(henceforth referred to as ‘extended KAP module’) was administered to a selection of
adult household members. This module was informed by social behavioral theory [52-55]
and, in addition to questions concerning knowledge and attitudes, examined malaria-
related social support, social norms, self-efficacy, exposure to information and
communications, and temporal/seasonal variation in net use (data not presented). Data
were collected from heads of households and their spouses to obtain the perspective of
those who likely have the greatest influence over household net use, as well as to capture
both male and female perspectives. After obtaining consent, trained survey staff
interviewed either the head of household or his spouse (in male-headed households),
alternating from one dwelling to the next. In every third household visited, the extended
KAP module was administered to both the head of household and his spouse. In cases
where neither the head of household nor his spouse was available, an alternate adult male
or female family member was selected. In households in which there were multiple
wives, each wife was considered the head of her household.
Data entry

Household survey data were collected in paper format, double entered by trained
data entry staff using Access and subsequently converted to Epi Info 7 [56] to check data
for entry accuracy using the Data Compare procedures. Data were cleaned in Access and
then converted for analysis in SAS 9.3 (SAS Institute Inc.).
Statistical analysis

Relevant descriptive statistics were calculated to examine the characteristics of

the sample population. Proportions and means of population characteristics were
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estimated, adjusting for clustering effects and sampling weights. A net density variable
was calculated by dividing the total number of nets in a household by the number of
resident household members. Principal components analyses, conducted using the
methods of Der and Everitt [57], were utilized in the development of several variables
including: household wealth index [58]; net care knowledge score; net use skills and self-
efficacy score; malaria-related social norms and rumors score; LF knowledge score;
malaria knowledge score created using five variables examining respondents’ correct
knowledge of causes, symptoms and prevention methods; social support score created
from six survey questions investigating the frequency (never, rarely, sometimes, often,
always) of net hanging assistance and encouragement respondents received from their
spouse, children and friends.

Only respondents to the extended KAP module residing in Ebonyi State and
living in households owning at least one net were included in the analysis of determinants
of net use. Figure 2 presents a flow chart depicting the male and female modified KAP
survey module respondents (henceforth referred to as ‘respondents’) included in this
analysis. To assess determinants of net use among respondents, potential explanatory
factors with a bivariate association with net use (as measured by self-reported net use last
night) at significance p < 0.25, according to the procedures of Heeringa et al [59], were
selected as candidates for main effects in a multivariable logistic regression model.
Regression analysis, assuming missing values were not missing completely at random,
was employed to provide more conservative variance estimates. Explanatory factors were
removed individually from the model in order of least significance. Independently

associated factors at significance p < 0.05 (ptrend < 0.05 for categorical variables with
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multiple levels) were retained in the final model. To control for the potential confounding
effects of differences in net ownership, the continuous net density variable was retained
in the final multivariable model. Odds ratios, 95% confidence intervals and their
corresponding p-values were calculated adjusting for the cluster survey design and
sampling strategy.
Ethical approval

The Imo and Ebonyi State Ministries of Health, Imo State University and the
Emory University Institutional Review Board approved the comprehensive protocol,
including consent forms (Emory IRB Protocol # 5533).

Results

Household net ownership and use

Table 1 presents weighted estimates of net ownership and use indicators. An
estimated 72.19% (95% confidence interval [CI] 60.30%-84.09%) of households in
Ebonyi own at least one bed net and 60.38% (95% CI 48.44%-72.31%) own at least two.
An average household owns 1.52 (95% CI 1.24-1.81) nets, equating to a net density of
approximately 0.57 (95% CI 0.52-0.62) nets per person. Greater than 99% (95% ClI
99.26%-100%) of all bed nets owned are LLINs and 80.08% (95% CI 74.65%-85.51%)
were used the night prior to the survey. Among households owning at least one net,
74.10% (95% CI 68.57%-79.63%) of individuals slept under an LLIN the night prior to
the survey. Children less than five years of age in these households had the highest
proportion of net use (79.92%; 95% CI 72.87%-86.97%) and adolescents 15-19 years of

age had the lowest (63.64%; 95% CI 53.90%-73.39%).
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Association between potential determinants and LLIN use

Bivariate logistic regression analysis of associations between explanatory factors
and net use, among respondents residing in households owning at least one LLIN is
presented in Table 2. At the 95% significance level, net use is associated with several
factors including: female sex (OR = 1.77; 95% Cl 1.16-2.71), behavior change
communication intervention (OR=4.43; 95% CI 2.64-7.44), receipt of a malaria-related
home visit (OR=16.55; 95% CI 6.02-45.50), increasing net hanging skills and self-
efficacy (ptrend = 0.040), increasing social support (ptrend = 0.0298) and decreasing
malaria knowledge (ptrend = 0.0079).

Factors with significance between p = 0.05 and p = 0.25 utilized in the
multivariable model included: net density (ptrend = 0.112), education level (ptrend =
0.1062), describing any disadvantages of bed nets (p = 0.064) and opinion on whether it
is safe to hang a net where food is stored (ptrend = 0.236). Several additional factors were
investigated in the bivariate analysis and found not to be significant at the p < 0.25 level
and were therefore excluded from the multivariable analysis including: age; wealth index;
occupation; knowledge of appropriate net use, care and hanging; and net-related
stereotypes, rumors and perceived social norms.

The multivariable logistic regression analysis results are presented in Table 3.
Controlling for household net density, net use among respondents in households owning
at least one net is associated with two explanatory factors: receiving a malaria related
BCC home visit recently (OR=17.11; 95% CI 4.45-65.79) and increasing social support
score (ptrend < 0.001), where individuals with moderate and high social support are,

respectively, 4.01 (95% CIl 1.97-8.16) and 2.22 (95% CI 1.34-3.70) times as likely to
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sleep under an LLIN as individuals with low social support. Additionally, two factors are
associated decreased odds of net use including: reporting any disadvantage of mosquito
nets (OR=0.39; 95% CI 0.23-0.78) and increasing education level (ptrend = 0.020),
where individuals with primary and secondary or greater education levels were,
respectively, 0.43 (95% CI1 0.19-0.95) and 0.42 (0.23-0.78) times as likely to use an LLIN
as individuals with no education. Level of malaria-related knowledge was also
significantly associated with net use (ptrend = 0.022). Individuals with a moderate level
of malaria knowledge were less likely (OR = 0.40; 95% CI 0.19-0.95) to sleep under an
LLIN as individuals with low malarial knowledge, however, individuals with high levels
of malaria knowledge were similarly likely to sleep under an LLIN (OR = 0.88; 95% CI
0.39-2.02) as those with low knowledge.
Discussion

This study aimed to investigate the factors associated with LLIN use in male and
female heads of household, and wives of male heads of household, living in two LGAS in
Ebonyi, Nigeria following the completion of a mass LLIN distribution campaign and
BCC intervention. Findings indicate that exposure to a malaria-related home visit (a
component of The Carter Center’s BCC intervention), level of social support from friends
and family, reporting any disadvantage of nets, education level and degree of malaria-
related knowledge are significantly associated with LLIN use in this population.

The findings presented here highlight several areas that should be investigated
further. It is perhaps unsurprising that report of LLIN disadvantages is significantly
associated with net non-use. However, elucidation of the specific disadvantages most

strongly associated with net non-use may highlight areas of improvement for LLIN
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design, distributions and communication messages. Previous studies present conflicting
evidence of the association between education level and net use [26,33,60-62]. Our
results suggest that individuals with higher education are less likely to sleep under a net.
While occupation and wealth index were not significantly associated with net use, it is
possible that education level is, in some way, demonstrating the effect that socio-
economic status (SES) has on net use in this population. SES may be associated with
improved housing conditions, indoor occupational setting and reduced risk perception of
malaria due to the decreased financial barriers to other malaria prevention and treatment
tools. A more sensitive survey instrument designed to examine this relationship may be
able to shed light on the underlying factors of this association. The relationship between
malaria knowledge and net use in this population also requires further investigation since
the direction of the effect of malaria knowledge on net use is unclear in our results. The
variables included in the knowledge score measured a respondent’s possession of
medically correct knowledge of malaria causes, prevention and treatment. Further
investigation into whether individuals believe the facts they report or possess local
disease knowledge that runs contrary to the medically correct knowledge measured may
assist in understanding this relationship more fully.

This study demonstrates the influence of social support on net use behavior. To
our knowledge, this is the first time that such a relationship has been explored in
regression analyses of determinants of net use. The relationship between social support
and overall health and wellbeing has been described in theory [63,64], and supported by
empirical evidence describing its influence on the adoption of other health behaviors that,

like LLIN use, require continuous maintenance: smoking cessation [65], weight loss [66],
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and medical regimen adherence [67]. The relationship between net use and social support
suggests new focus for messages employed in future BCC interventions, though its
importance in other contexts should be confirmed. The data suggest that tailored behavior
change interventions that include home visits, as described here, or some other form of
interpersonal communication, may be more effective than mass communication
campaigns that focus on increasing malaria knowledge. Exposure to BCC home visits
was the most significantly associated determinant of net use in this study population.
Although intervention process data (not presented) indicates that greater than 90% of
households in intervention villages received a home visit, only approximately half of
respondents in these villages reported receiving such a visit. While over-reporting of
performance by CHPs is certainly possible, this may mean that the individuals who
participated in the extended KAP module during the survey were not at home at the time
of the visit. This information, combined with the lack of observed association between
residence in an intervention village and net use, suggests that the influence of the
intervention might be limited to those individuals directly exposed, and that there may be
limited diffusion of information between household members. Further investigations to
better understand why this is could inform modifications to future social behavior change
interventions increasing the effect of the intervention on all household members, not only
those home during the visit.
Conclusion

Results presented here, specifically in regards to the novel description of the

influence of social support and BCC home visits on net use, can be used to inform future

interventions and research on determinants of LLIN use in Nigeria and should be



43

examined in other contexts as well. Additional exploration of the social environment in
which net use behaviors are adopted and encouraged should be the focus of future studies
and should inform behavior change communication strategies aimed at increasing
appropriate and consistent net use in a population once barriers to net ownership have

been reduced.
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Table 1. Weighted estimates of LLIN ownership and use in Ebonyi

Weighted

Characteristic n(%) or % or 95% Cl

mean(SD) mean
Household LLIN ownership
Proportion of HH with at least one bed net 773(85.79) 72.19 60.30 84.09
Proportion of HH with at least two bed nets 683(75.80) 60.38 48.44 72.31
Mean number of nets per HH 1.88(1.06) 1.52 1.24 1.81
Mean HH net density (nets per person)*t 0.59(0.40) 0.57 0.52 0.62
Net characteristics
Proportion of nets that were LLIN(%) 1661(99.94) 99.75 99.26 100.00
Proportion of nets used last night (%) 1318(81.86) 80.08 74.65 85.51
Proportion of individuals using net last night*
All ages 2934(80.98) 74.10 68.57 79.63
Children under age 5 606(83.59) 79.92 72.87 86.97
Children age 5-9 years 548(82.28) 75.51 67.99 83.03
Children age 10-14 years 352(77.19) 69.52 60.98 78.07
Adolescents age 15-19 years 255(70.83) 63.64 53.90 73.39
Adults 20-59 years 1001(82.73) 75.23 69.90 80.57
Persons age>60 years 164(84.54) 78.50 65.37 91.63

HH: Household; LLINs: Long-lasting insecticide treated nets; SE: Standard error;
SD: Standard deviation

*Among households owning 21 net

tDoes not include baby nets
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Table 2. Univariable logistic regression analysis of the association between
individual net use and explanatory factors among respondents living in households
owning at least one net.

Net used

Factors T?:; I last night OR 95% CI p-value p-f‘;arlrri:‘?t
%(SE)
Net density
<0.05 378 71.11(4.41) 1.00 - - 0.11
>0.5<1.0 366 80.27(3.75) 1.65 1.03-2.66 0.038
21.0 133 71.90(8.18) 1.04 0.42-2.57 0.93
Sex
Male 458 69.64(4.82) 1.00 - -
Female 419 80.24(2.73) 1.77 1.16-2.71 0.008
Education level
None 414 81.75(3.69) 1.00 - - 0.11
Primary 284 69.78(5.46) 0.52 0.24-1.09 0.082
Secondary +* 171 69.15(6.18) 0.50 0.26-0.95 0.036
BCC Intervention
No 383 74.70(3.25) 1.00 - -
Yes 500 92.90(1.33) 4.43 2.64-7.44 <0.0001
BCC home visit
No 563 76.47(3.46) 1.00 - -
Yes 250 98.18(0.86) 16.55 6.02-45.50 <0.0001
Malaria knowledge
Low 310 81.63(3.35) 1.00 - - 0.008
Moderate 220 63.32(6.26) 0.39 0.21-0.71 0.002
High 323 77.04(3.94) 0.76 0.43-1.34 0.34
Skills and self-efficacy
Low 162 74.62(7.17) 1.00 - - 0.040
Moderate 77 89.11(4.42) 2.78 0.86-8.99 0.09
High 630 72.35(3.71) 0.89 0.42-1.90 0.76
Social support
Low 114 63.88(5.88) 1.00 - - 0.030
Moderate 294 82.90(3.72) 2.74 1.28-5.86 0.009
High 466 74.82(4.44) 1.68 0.89-3.17 0.109
Provide any disadvantage of nets
No 703 78.10(3.35) 1.00 - -
Yes 180 65.44(6.62) 0.53 0.27-1.04 0.06
It is safe to hang a net where food is stored
Agree 227 73.71(6.19) 1.00 - - 0.24
Neutral 325 79.80(3.88) 1.41 0.77-2.59 0.25
Disagree 327 70.89(4.01) 0.87 0.43-1.76 0.42

Cl: confidence interval; SE: standard error; Net density: number of nets per household member;
BCC: Behavior change communications
*Secondary education or higher
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Table 3. Multivariable logistic regression analysis of association between individual
net us and explanatory factors among respondents living in households owning at
least one net and controlling for net density.

p-value test
Factors OR 95% CI p-value for trend
BCC home visit
No 1.00 - -
Yes 17.11  4.45-65.79 <0.0001
Social support score
Low 1.00 - - <0.001
Moderate 4.01 1.97-8.16 0.0001
High 2.22 1.34-3.70 0.002
Reporting any disadvantage of nets
No 1.00 - -
Yes 0.39 0.23-0.78 0.003
Education level
None 1.00 - - 0.020
Primary 0.43 0.19-0.95 0.036
Secondary or more 0.42 0.23-0.78 0.006
Malaria knowledge score
Low 1.00 - - 0.022
Moderate 0.40 0.19-0.85 0.017
High 0.88 0.39-2.02 0.77

BCC: Behavior change communications
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CHAPTER 4:
Extended Methods

Due to word restrictions of a manuscript, some details of the methods utilized in
this study were excluded from the methods section of Chapter 3. Additional detail on
these analyses is provided in this chapter.

Larger LF Study design

The data used for this analysis were collected during the final annual malaria
cluster survey conducted in the context of a multi-year longitudinal study that began in
January 2007 and was completed in November 2011. The study aimed to demonstrate
that LLINs could be used to simultaneously interrupt the transmission of LF and improve
malaria control. Both Ebonyi and Imo states were included in the study due to the
regional endemicity of malaria, LF and the human filarial parasite Loa loa, the presence
of which renders the usual LF intervention of ivermectin mass drug administration
undesirable due to the risk of serious adverse effects in Loa loa infected individuals [72].
LGAs from Ebonyi (Ohaukwu and Abakaliki) and Imo (Ohaji-Egbema and Owerri West)
were selected for the study because they had the highest LF prevalence in their respective
states. Three sentinel villages within each LGA were selected for monthly entomological
monitoring for the duration of the study based on the following criteria: having high
baseline LF antigen rates, good road access throughout the year, good security and
community willingness to participate in a multi-year longitudinal study.

Principal components analyses
Principal components analyses were conducted using the methods of Der and

Everitt [73] and were utilized in the development of seven composite variables including:
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Household wealth index — informed by Vyas and Kumaranayake [74], and
developed using the following household characteristics: household construction
materials, type of sanitation facilities, household water sources, household asset
ownership, household fuel materials, number of rooms in the household and the
number of household members sharing a sleeping room (Appendix I: Questions
Q12, Q13, Q14, Q15, Q16, Q17, Q18, Q19);

Malaria knowledge tertiles (high, moderate and low) measuring respondents’
correct biomedical knowledge of malaria causes, prevention and treatment
(Appendix I: Questions M3, M4, M5, M6, M23);

LF knowledge tertiles (high, moderate and low) measuring respondents correct
biomedical knowledge of LF causes, prevention and treatment (Appendix I:
Questions F1, F2, F3, F4, F5, F6);

Net care knowledge tertiles (high, moderate and low) assessing respondents’
correct knowledge of appropriate net care practices (Appendix I: Question M8,
M9, M10);

Net skills and self-efficacy tertiles (high, moderate and low) developed using
variables capturing a respondents self-reported confidence in performing net
hanging and care activities (Appendix I. Questions SSE1, SSE2, SSE3, SSE4,
SSES5, SSE6);

. Social support tertiles comprised of questions investigating the frequency of
physical assistance and encouragement respondents receive from their spouse,
children and friends in regards to net hanging and use (Appendix I: Questions

SS1, SS2, SS3, S84, SS5); and
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7. Social norms tertile (positive, neutral, negative) assessing the malaria-related

positive and negative social norms (Appendix I: Questions SN1, SN2, SN3, SN4).

In each principal components analysis, variables with very low frequencies (<1%)
were excluded due to their limited differentiation capacity. Variables with a high

proportion of missing data (>10%) were eliminated to reduce introduction of bias.

BCC Intervention Assessment

In addition to the investigation into determinants of net use described in Chapter
3, a preliminary assessment of the behavior change communications intervention
conducted by The Carter Center was performed to evaluate the BCC intervention by
comparing areas that did and did not receive it. Descriptive statistics and a two groups
comparison were calculated to examine and compare population characteristics between
intervention (sentinel) villages and non-intervention villages in Ebonyi state. Differences
were assessed at the 5% significance level using either the Rao-Scott Chi-Square test (for
categorical variables) or the difference of least squares means (for continuous variables).
Additionally, descriptive statistics for the activities that comprised a BCC home visit
were compiled in order to assess the extent to which the intervention was implemented as
intended. All estimates presented were calculated accounting for sampling design by

adjusting for clustering effects and sampling weights.
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CHAPTER 5;
Extended Results

All results pertaining to the investigation of determinants of net use are presented
in Chapter 3. Provided here are the results of the preliminary assessment of the BCC
intervention.

BCC comparison descriptive statistics

Table 4 presents the sample characteristics of the BCC intervention and non-
intervention sample populations. Demographic and net use data were collected on 2033
individuals from 501 households in the BCC intervention group and 2052 individuals
from 494 households in the non-intervention group. The questionnaire was administered
to 1020 heads of households and/or their wives; 525 from villages that received the BCC
intervention and 495 from non-intervention villages in Ebonyi state.

Table 5 presents a comparison of weighted demographic characteristics between
BCC intervention villages and non-intervention villages in Ebonyi state. General
demographic and household data including sex, wealth quintile, age, education level of
heads of household, household location altitude, and household size did not differ
significantly between BCC intervention and non-intervention populations. Statistical
evaluation of the differences between the proportions of individuals who identified with
specific religions and ethnicities was not possible given the limited variation in
responses, however, in both the intervention and non-intervention populations, the vast
majority of individuals identified as Christians of Igbo ethnicity. Farming was the
predominant occupation in both groups however this proportion was significantly higher

(ptrend < 0.001) among the BCC intervention population (74.63%, 95% CI 69.35%-
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79.91%) compared to the non-intervention population (58.38%, 95% CI 51.05%-
65.72%).
Net ownership and use

Significant differences were found between the intervention and non-intervention
populations when comparing net ownership variables (Table 6). The proportion of
households owning at least one net was significantly higher (p<0.0001) in the BCC
intervention population (94.16%, 95% CI 90.76%-97.55%) compared to the control
population (72.03%, 95% CI 59.75%-84.30%). Similarly, the average number of nets per
household in the intervention population (2.14, 95% CI 2.02-2.26) was significantly
higher (p<0.0001) than the non-intervention population (1.51, 95% CI 1.22-1.81).
Average net density in the intervention population was 0.61 (95% CI 0.56-0.67) which is
significantly higher (p<0.0001) than the 0.41 (95% CI 0.33-0.50) nets per household
member in the non-intervention population.

Among all age groups, the proportion of individuals who slept under a net the
night before the survey, was significantly higher in the BCC intervention population
(89.15%, 95%CI 85.21%-93.09%) compared to non-intervention population (73.79%,
95% CI 68.05%-79.54%). The age group with the lowest proportion of individual’s
sleeping under nets was adolescents aged 15-19 in both the intervention population
(81.37%, 95% CI 73.07%-89.68%) and the non-intervention population (63.27%, 95% CI
53.19%-73.34%). All other age groups in the intervention population had approximately
90% net use the night before the survey, however, in the non-intervention group, the
highest proportion of net use was in in children less than five (79.75%, 95% CI 72.47%-

87.03%). No statistical difference was found between BCC intervention and non-
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intervention populations in any of the measured net level use indicators including:
proportion of nets used last night (p = 0.14), percent of nets used the night before the
survey (p = 0.24) and the proportion of nets that were hanging at the appropriate height
(p =0.44).

Table 7 presents the difference in malaria-related knowledge, beliefs, social
norms and messaging between BCC intervention and non-intervention populations. No
significant difference was observed between the intervention and non-intervention
populations in any of the knowledge scores measured (LF, malaria and net care) or in the
score measuring positive and negative malaria-related social norms. Both populations
also provided similar responses when asked to state malaria prevention methods with the
most popular response being use of nets or ITNs, followed by other mosquito prevention
techniques such as wearing insect repellant and clearing the yard by trimming bushes and
cutting the grass. Least popular responses in both groups included use of preventive
medicine and responses that are medically inappropriate actions for malaria prevention
such as avoiding certain foods and dirty water.

Net hanging skills and self-efficacy differed significantly (p = 0.03) between the
two groups with 69.10% (95% CI 62.50%-75.70%) of heads of household in the
intervention population reporting high skills and self-efficacy compared 57.46% (95% CI
48.65%-66.27%) in the non-intervention population. Social support was also significantly
higher among the BCC intervention population with 44.48% (95% CI 32.61%-56.36%)
of household heads experiencing high social support from friends and family compared to
30.09% (95% CIl 16.62%-43.57%) of heads of households in the non-intervention

population experiencing high social support.
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A greater proportion (p<0.0001) of the BCC intervention household heads
(46.71%, 95% CI 39.46%-53.97%) reported having heard or seen malaria information in
the past few weeks compared to the non-intervention group (9.83%, 95% CI 5.78%-
13.89%). The three messages heard most often by BCC respondents included: the
importance of sleeping under an ITN (81.31%; 95% CI 74.06%-88.57%), the causes of
malaria (41.06%; 95% CI 33.38%-48.73%) and malaria prevention methods (37.64%;
95% CI 28.80%-46.48%). Comparatively, the three messages heard most often by non-
intervention respondents included: importance of sleeping under an ITN (71.30%; 95%
Cl 62.10%-37.90%), the causes of malaria (62.39%; 95% CI 46.12%-78.66%) and
cutting the bushes and grass around the house (38.89%; 95% CI 22.72%-55.23%).

Tables 8 and 9 present weighted statistics reflecting the fidelity of implementation
of the BCC intervention. Knowledge of receipt of a malaria-related home visit was
reported by 53.86% (95% CI 44.47%-63.26%) of heads of households residing in the
BCC intervention area. For the majority of households, these visits reportedly occurred
less than one month prior to the survey (75.15%, 95% CIl 64.23%-86.08%). Of the
respondents that reported having a visit, 78.79% (95% CI 69.13%-88.45%) of the heads
of households report that home visits were conducted by a peer educator or community
volunteer, 21.34% (95% CI 10.97%-31.70%) report they were conducted by a
community health officer and less than 4% reported that they were conducted by other
individuals such as a doctor, friends, family member, employer or religious leader. Most
commonly received information during these visits included: the importance of sleeping

under an ITN (58.42%, 95% CI 47.27%-69.57%); the need to hang a net so that it can be



60

tucked in completely on all sides (53.59%, 95% CI 42.49%-64.68%); and causes of
malaria (39.24%, 95% CI1 29.43%-49.04%).

Greater than 90% of respondents reported that the person who visited the home:
asked to see bed nets; showed them pictures about malaria; demonstrated how to hang a
net properly; watched them hang their net; and demonstrated how to wash and mend their
nets. A majority of heads of household (86.69%; 95% CI 80.55%-92.84%) reported that
the person who visited their home spoke with them about the things that make using a
bed net difficult for them and provided suggestions of ways to make it less difficult.

Approximately 60% of household respondents reported that there had been an
event in their community where they could: learn how to hang their nets; get together
with others to wash or mend their nets; or learned how to make moveable posts to hang
their nets with. Existence of a recent malaria-related drama performance in the
community was reported by 58.60% (95%CI 52.82%-64.38%) of respondents, 54.60%
(95% CI 45.33%-63.88%) reported that their community leaders had talked about the
importance of LLINs and just over 50% (50.20%, 95% CI 41.87%-58.53%) reported that

their religious leaders had done the same.
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Extended Tables

Table 4. Characteristics of sampled households stratified by BCC intervention

Characteristics BCC . . Non- .
Intervention intervention

Number of clusters 30 28
Number of HHs surveyed 501 494
Number of HHs owning 2 1 net 432 342
Number of participants 2033 2052
Sex of participants (%female) 54.82 56.39
Number of participants in HHs owning = 1 net 1968 1655
Total number of nets surveyed 964 734
Number of modified KAP survey module 525 495
Sex of KAP module respondents (%female) 45.38 52.34

Number of KAP module respondents in HH owning > 1 net 500 383
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Table 5. Comparison of weighted population demographic estimate between BCC
intervention and non-intervention groups

BCC Intervention Group

Characteristic Intervention Non-intervention p-value
Total Weighted 95% ClI Total Weighted 95% Cl
(n) % or mean (n) % or mean
Sex (% female) 2012 55.35 52.11 58.58 2036 57.33 54.47 60.19 0.35
Altitude
<100m 2078 63.69 47.30 80.08 72101 49.96  31.03 68.88 (.26
>100m 36.31 19.92 52.70 50.04 31.12 68.97
Wealth quintile
Poorest 33.94 26.61 41.27 28.73 18.36 39.10
Second 25.34 20.41 30.27 24.65 18.58 30.71
Middle 1727 28.44 2173 3515 1874 2416 16913141 035
Fourth 8.11 482 11.41 15.67 9.90 21.44
Richest 4.17 094 7.40 6.79 1.68 11.90
Age
<5 18.58 16.87 20.30 20.47 18.37 22.57
5-9 17.76 16.19 19.33 18.75 16.92 20.57
10-14 2030 1271 1114 1429 503 1220  10.90 13.51 53
15-19 9.78 8.33 11.22 9.88 7.94 11.81
20-59 34.16 32.31 36.01 33.43 31.62 35.24
60+ 7.02 5.74 8.30 5.27 4.00 6.54
Religion of respondents
Christianity 80.17 72.66 87.68 86.89 80.93 92.84
Traditional 15.80 8.39 23.20 7.33 2.37 12.30
No religion 4.04 0.84 7.23 3.51 0.34 6.68
Ethnicity of HH respondents
Hausa - - - 1.72 0.00 5.03
Fulani 522 1.34 019 2.49 054 000 132
Igbo 98.66 97.51 99.81 490 97.74 94.38 100.0
Occupation
Farmer 74.63 69.35 79.91 58.38  51.05 65.72
Housewife 4.09 244 575 12.80 8.27 17.33
Civil servant 4.47 260 6.34 5.96 2.73 9.18
Hand-work (self-employed) 517 7.84 488 10.79 491 9.31 5.97 12.65 <0.001
Trader (commerce/sales) 4.78 2.71 6.86 5.46 0.77 10.15
Student 1.45 0.43 247 3.59 1.85 5.33
Other 2.74 1.15 4.32 4.50 2.41 6.60
Education level
None 51.79 46.17 57.42 45.64 38.64 52.63
Primary 513 29.26 2445 34.07 489  31.54 25243783 (39
Secondary 15.51 11.82 19.20 17.34 11.28 23.40
Post-secondary 3.43 1.78 5.08 5.48 3.01 7.96

* Insufficient variation in the data; no test statistic calculated
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Table 6. Comparison of weighted population net ownership and net use estimates
between BCC intervention and non-intervention groups

BCC Intervention Group

Intervention Non-intervention
Characteristic - - p-value
Total Weighted o Total Weighted o
(n) % or 95% Cl (n) % or 95% Cl
Net ownership indicators
Average HH size 2033 5.22 495 5.49 2052 5.43 5.12 5.73 0.31
Proportion of HH > 1 net 456 94.16  90.76 97.55 445 72.03 59.75 84.30 <0.0001
Mean number of nets per HH 454 2.14 2.02 226 442 1.51 1.22 1.81 <0.001
Average net density (nets perperson 454 0.61 0.56 0.67 442 0.41 0.33 0.50 <0.001
Net use indicators
% of nets used last night 932 85.07 81.62 88.51 679 79.96 74.32 8559 0.14
% of nets in use* 957 90.15 87.05 93.25 730 86.90 82.28 91.52 0.24
% of nets hanging properly* 487 96.38 93.58 99.18 365 94.85 92.24 97.46 0.44
Proportion of participants using net last night*
All ages 1968 89.15  85.21 93.09 1655 73.79  68.05 79.54 <0.001
Children underage 5 377 89.11  85.22 93.00 348 79.75 72.47 87.03 0.028
Children age 5-9 years 357 89.13  84.85 93.40 311 75.32  67.57 83.08 0.004
Children age 10-14 years 240 88.90 81.54 96.27 216 69.13  60.28 77.98 0.005
Adolescents age 15-19 years 197 81.37 73.07 89.68 163 63.27 53.19 73.34 0.010
All adults 20-59 years 673 90.98  87.42 94.54 537 73.53  68.14 78.93 <0.0001
Persons age>60 years 122 91.72 87.54 95.90 72 78.13 64.44 91.81 0.038
Women age 15-49 years 491 90.77 86.79 94.74 386 74.78  68.13 81.42 <0.001

*Among households owning 21 net
tDoes notinclude babynets
K =mean; HHs = households



Table 7. Comparison of extended KAP module responses between BCC
intervention and non-intervention groups

BCC Intervention Group

Survey variable Inf:ervention Non.-intervention p-value
Total Weighted Total Weighted
95% Cl 95% Cl
(n) % ormean (n) % ormean
Malaria knowledge score
Low 32.23 23.56 40.89 39.45 32.74 46.17
Moderate 510 21.16 15.14 27.19 4 23.12 18.52 27.71 0.27
High 46.61 35.69 57.53 37.43 29.18 45.68
LF knowledge score
None 516 70.86 62.85 78.88 481 78.14 7195 84.34 0.17
Any 29.14 21.12 37.15 21.86 15.66 28.05
Skills and self efficacy score
Low 24.19 18.62 29.75 31.96 22.29 41.62
Moderate 677 671 470 871 %3 1058 564 1552 003
High 69.10 62.50 75.70 57.46 48.65 66.27
Positive social norms score
Low 44.45 33.11 55.80 46.89 35.51 58.28
Moderate 978 1481 1095 1866 % 1798 1165 2431 072
High 40.74 26.47 55.02 35.13 20.62 49.63
Net Care Knowledge Score
Low 14.15 8.88 1941 23.77 15.84 31.70
Moderate 493 7361 6824 7899 *®  g547 5770 7323 010
High 12.24 8.78 15.69 10.76 5.71 15.82
Social Support Score
Low 14.39 9.71 19.06 42.70 31.27 54.13
Moderate 519 41.13 31.56 50.69 478 27.21 18.31 36.11 <0.001
High 44.48 32.61 56.36 30.09 16.62 43.57
Malaria prevention method
Net/ITN 67.25 58.83 75.66 60.27 52.88 67.67 0.23
Mosquito prevention 25.66 20.01 31.31 26.89 20.29 3349 0.77
Preventive medicine 525 056 000 167 % 204 055 352 018
Clean yard 11.28 5.50 17.06 11.14 7.04 15.24 0.97
Inappropriate response 1.21 0.27 215 2.46 0.00 4.93 0.25
Advantages of mosquito nets
Prevent malaria 92.47 89.63 95.31 79.85 73.12 86.59 <0.0001
Prevent LF 525 4.15 1.01 7.30 495 2.20 0.49 3.92 0.24
Other 7.65 4.06 11.24 9.84 5.58 14.11 0.44
None 6.54 3.59 9.49 16.92 10.70 23.14 <0.001
Heard/seen malaria message recently 520 46.71 39.46 53.97 484 9.83 5.78 13.89 <0.0001
Content of malaria message
Nets/ITN/use net every night 81.31 74.06 88.57 71.30 62.10 37.90 0.066
Causes of malaria 41.06 33.38 48.73 62.39 46.12 78.66 0.003
Prevention of malaria 37.64 28.80 46.48 16.46 1.38 31.54 0.026
Net priority to pregant women/CU5 5.76 2.00 9.52 3.53 0.00 10.24 0.62
Care for / wash nets 30.34 22.13 38.56 14.10 0.00 31.78 0.24
Seek treatment for fever 3.08 091 5.25 8.81 0.00 18.89 0.14
Seek treatment for fever in 24hrs 226 0.40 0.00 121 g6 - - - -
Importance of spraying 1.00 0.00 241 - - - -
Not plaster walls after spraying - - - - - - -
Environmental sanitation activisites 3.35 0.78 5.92 7.25 0.00 16.21 0.34
Cut bushes/grass 5.76 1.74 9.78 38.98 22.72 55.23 <0.0001
Bury rubbish/tires/bottles 141 0.00 2.97 0.93 0.00 2.84 0.72
Other - - - - - - -
Don't know 1.07 0.00 2.55 5.39 0.00 13.03 0.09

*Among households owning 21 net
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Table 8. Process evaluation results of BCC home visit

BCC Intervention Group

Characteristic of home visit Total Sample Weighted 95% Cl
(n) %

Household visit about malaria 493 243 53.86 445 63.26

Who came to talk to household about malaria?
Doctor/Health care worker 9 2.94 0.41 5.48
Community health officer 62 21.34 10.97 31.70
Friends 3 0.92 0.00 2.79
Family member 2 0.61 0.00 1.51
Employer 9 3.99 091 7.06

Peer educator/community volunteer 243 178 78.79  69.13 88.45

Religious leader 4 1.59 0.00 3.27
Government official/politician 0 - - -
Musician/performer 0 - - -
Traditional healer 0 - - -
Other 1 0.31 0.00 0.93
When did they visit the household?
Less than 1 month ago 139 75.15 64.23 86.08
1-6 months ago 168 26 16.36 7.51 25.22
> 6 months ago 3 1.13 0.00 3.01
Not sure 12 7.36 2.90 11.82
Information received during home visit
Causes of malaria 85 39.24 29.43 49.04
Prevention of malaria 57 26.76  17.69 35.82
Sleep under net 70 30.66 20.71 40.60
Sleep under ITN 111 58.42 47.27 69.57
Sleep under net every night 74 33.39 23.01 43.76
Only use net in rainy season 0 - - -
Give priority to pregnant women and CU5 2 1.17 0.00 2.87
Hang net so it can be tucked 96 53.59 42.49 64.68
Hang up to air before use 36 19.97 12.97 26.96
Hang outside before use 1 0.39 0.00 1.18
Hang inside before use 2 0.78 0.00 1.91
Washing nets 31 17.55 11.27 23.83
Re-treating nets 203 0 - - -
Mending/repairing nets 14 7.80 1.59 14.02
Seek treatment for fever 3 1.56 0.00 3.29
Seek treatment for fever in 24hrs 2 1.17 0.00 2.82
Free treatment for malaria 2 1.17 0.00 2.80
ACT/AQ/AA/COARTEM 1 0.78 0.00 2.32
Importance of spraying 0 - - -
Don't plaster walls after spraying 0 - - -
Cut bushes/grass 19 10.92 3.83 18.01
Bury trash/tires/bottles 3 1.56 0.00 3.41
Certain foods can cause malaria 0 - - -
Other 0 - - -
Don't know 2 1.56 0.00 4.63




Table 9. Process evaluation results of BCC home visit (continued)
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BCC Intervention Group

Characteristic of home visit Total ~ Sample  Weighted 95% Cl
(n) %
The person who visited the home:
Asked to see bed nets 183 97.11 94.73 99.48
Showed pictures about malaria 181 95.79 92.27 99.30
Demonstrated how to hang net properly 182 96.61 94.16  99.06
Watched respondent hang their net 179 94.55 90.86 98.23
Demonstrated how to wash nets 188 172 90.83 86.55 95.10
Demonstrated how to mend nets 173 92.07 86.95 97.18
Discussed things that make it difficult to use a net
and made suggestions of ways to make it easier 164 86.69 80.55 92.84
There has been an event in the community where
People learned how to hang their nets 318 59.81 53.85 65.76
People came to wash and mend their LLINs 525 317 59.99 53.47 66.52
People learned how to make moveable posts 316 59.62 5391 65.33
Malaria-related drama performance in last 3 months 309 58.60 52.82 64.38
Community leaders talked about importance of LLINs 303 54.60 45.33 63.88
Religious leaders talked about importance of LLINs 282 50.20 41.87 58.53
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CHAPTER 6:
Extended Discussion/Conclusion

Discussion

This chapter has been included for discussion of findings, limitations and
recommendations that were either too detailed, too speculative or simply beyond the
scope of the manuscript presented in Chapter 3.

The BCC intervention assessment described in Chapter 4 had three main aims: 1)
Assess the impact of the BCC program through a comparison of intervention and non-
intervention populations; 2) Investigate why the intervention had the effect it did; and 3)
Determine whether the intervention was carried out as planned. All evidence suggests
that the BCC intervention had a significant and positive impact on the target population.

Net ownership in the BCC intervention population was significantly higher than
the non-intervention population. As a likely result of this increase in net ownership,
approximately 90% of the BCC population reported having slept under an LLIN the night
before the survey. The increase in net ownership in the BCC population is likely the
direct result of LLIN monitoring data, collected by community health promoters (CHPs),
indicating the existence of net shortages early in program implementation and prompting
the Ebonyi State Roll Back Malaria Team to conduct a mop-up LLIN distribution
campaign where an additional 1094 nets were provided to 554 households.

Given that increases in net ownership are likely the strongest driver of net use, the
effects of the program’s behavior change components on net use are less discernable in
this data. Recall instead the results presented in Chapter 3 where regression analyses

indicate that, when the effects of net ownership are held constant (by controlling for net
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density), simply residing in a BCC village is not significantly associated with net use,
whereas exposure specifically to the BCC home visit is. This result suggests that the BCC
intervention had an additional impact on net use beyond generally increasing net
ownership levels. The observation that social support (also significantly associated with
increased odds of net use) is significantly higher among BCC households is further
evidence of the program’s positive effect on net use.

Programmatic data (not presented) indicates that greater than 90% of households
in the intervention area received monthly home visits from CHPs, however the process
evaluation data presented in Table 9 suggests that only approximately half of respondents
are aware of such a visit. This discrepancy suggests that there may be inaccuracies in the
BCC program record keeping or that knowledge of the intervention is not permeating
through to household members not home at the time of the visit (or some combination of
the two). Given that exposure to the home visit seems to increase one’s odds of net use,
the BCC program may be able to amplify its effects on net use in the future by ensuring
all households receive the home visit and including all household members in the visit
activities.

Conclusion

The results of the BCC assessment are encouraging as they suggest that
intervention activities have a significant and positive impact on net ownership and use in
the target population. This analysis indicates that the collection and reporting of LLIN
monitoring data and the interpersonal communication involved in the home visits —
specifically in terms of improving social support within the households — have the

greatest impact on net use. Therefore continuation and potential expansion of these
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activities should be considered in order to increase the already positive and substantial

improvements in net use behaviors achieved through this program thus far.
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