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Abstract

The distribution of insecticide bednets has become a key malaria control strategy in endemic
regions. The literature, however, points to a gap between availability and use. Using nationally
representative household data from Ghana, this study investigates the factors that associate with
household bednet ownership and use anong minor children. The results indicate that more than
balf of Ghanaian housebolds do not own any bednet; while among those who do, honsehold
crowding and other socio-demographic factors tend to impede their use. This notwithstanding,
the analysis suggests that scaling up bednet distribution conld facilitate increased use among
vulnerable populations.
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Résumé

La distribution de moustiquaires antipaludismes est devenne une stratégie pour I'élimination
dn paludisme dans les régions endémiques. Cependant, la documentation indique qu’il y a une
disparité entre la disponibilité et 'ntilisation de ces moustiquaires. A partir de données nationales
représentatives des ménages ghanéens, cette étude examine les facteurs associés a la possession de
moustiguaires antipaludismes et leur utilisation aupres de jeunes enfants. Les résultats indiguant
que la moitié des ménages ghanéens ne possédent pas de telles moustiguaires. Par ailleurs, parmi
ceux qui en possédent, I'ntilisation est somvent entravée par le tassement dans les ménages et
antres factenrs sociodémographiques. Et ce malgré le fait gue l'analyse indique qu’une plus grande
distribution de moustiguaires pourrait en faciliter I'ntiliser chez, les populations vulnérables.
Mots-clés : Ghana, moustiquaire, élimination du paludisme, ménages.
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Introduction

Malaria continues to be the leading cause of death among children in sub-
Saharan Africa, accounting for about 20 percent of childhood death (RBM 2010).
In the face of this dire situation, experts, nonetheless, remain divided on whether
emphasis should be placed on more daring policies aimed at a complete eradica-
tion or on a gradual control approach (Greenwood 2009). While contemporary
advocates of malaria eradication, with the Bill & Melinda Gates Foundation at the
vanguard, call for the development of a vaccine that could completely eradicate
the disease; proponents of the control strategy believe that complete eradication
may not be feasible particularly in high endemic countries in Africa. The latter
school argues that due to a myriad of challenges such as the intensity of endemic
transmission, weak health systems, the size and access to populations at risk, and
high financial costs; the goal of eradication could be counterproductive (Roberts
and Enserink 2007; Sabot et al. 2010; Snow and Marsh 2010; Tatem et al. 2010).

The advocates of malaria control point to the successes of programmes
such as insecticide-treated bednets (ITNs), new artemisinin-based combination
therapies (ACTs), and indoor insecticide spraying as indicative that eradication is
already within reach (White 2008). This view has been corroborated by recent re-
port from the Millennium Development Goal (MGD) summit in New York which
indicates that the lives of about 1.14 million children in Africa could be saved if
existing control efforts were maintained till 2015 (RBM 2010). It is therefore of
little wonder that malaria control programmes have been given priority attention
in high endemic areas including Ghana (Picard et al. 1993; Goodman et al. 2000;
Meltzer et al. 2003; WHO 2003; RBM 2007). While indoor residual spraying, the
use of coils and other mechanisms continue to play a major role in the prevention
and control of malaria (Okrah et al. 2002), current policy in much of sub-Saharan
Africa emphasizes the use of insecticide nets (WHO 2003).

The effectiveness of treated mosquito nets in reducing malaria-related mor-
bidity and mortality is well documented in the literature. Large scale controlled
trials of treated bednets in the region during the 1990s showed significant reduc-
tions in malaria-related deaths in young children (WHO 2003). In Kenya, Nevill
and colleagues (1990) estimated that the use of treated nets contributed to a 33
percent reduction in mortality among children. A similar study in Ghana demon-
strated a 17 percent reduction in childhood mortality as a result of insecticide net
use (Binka et al. 1996). Indeed, Lengeler (2004) has argued that about half a mil-
lion child deaths in sub-Saharan Africa could be avoided each year if bednets were
widely used. Against this backdrop, the African Heads of State Summit (Abuja,
Nigeria) in 2000 on Roll Back Malaria (RBM) set a goal of 60 per cent bednet
coverage for children under-five years and pregnant women by 2005. Although
this target was not achieved in most countries (Alilio et al. 2007), there persisted
the political will which culminated in the 2006 revision of the bednet target to 80
per cent coverage by 2010. Attaining this target implied the provision of more
than 160 million treated nets (WHO 2004) which necessitated calls on govern-
ments in the sub-region to encourage private sector participation (Simon et al.
2002; Alilio et al. 2007).

16



Adjei, Gyimah: Houscehold bednet ... use in Ghana: Implications for malaria control

Research context

Recent efforts at promoting the use of treated mosquito nets in the fight
against malaria in endemic countries have shifted emphasis from vulnerable popu-
lations to a much broader objective of universal household coverage (WHO 2007).
In Ghana, for instance, the objective of the National Malaria Control Programme,
inter alia, is to scale up the distribution of bednets such that 100 per cent of
all households will own at least one treated mosquito net by 2015 (GHS 2011).
Though this objective is noble, the literature however points to a significant gap
between ownership and use of bednets due to certain personal, behavioural and
contextual factors (see, e.g., Agyepong 1992; Aikins et al. 1993; Ahorlu et al. 1997;
Okrah et al. 2002; Alaii et al. 2003; Korenromp et al. 2003; Pettifor et al. 2008). In
a study of bednet use in the Luangwe District of Zambia, for example, Macintyre
etal. (2011) were puzzled that about half of the freely distributed treated bednets,
a component of a universal coverage programme, remained unused.

It is thus pertinent to understand the factors that account for this gap espe-
cially in the light of Ghana’s official policy aimed at achieving a nationwide cover-
age of bednet. In Ethiopia, Deressa et al. (2008) observed that the use of bednets
as a malaria preventive strategy was unpopular among the people living in the Ad-
ami Tulu District (a malaria endemic area) due to the peoples’ limited knowledge
about bednets or their inability to use them. In the Upper West Region of Ghana,
the refusal of pregnant women and children under age five to use mosquito nets
has been attributed to the structure and design of the nets which are mostly meant
for mounted beds but unsuited for floor mats that are common in the area (Ghan-
aian Times 2008). Commenting on this particular case, a high ranking official of
Ghana’s Ministry of Health indicated that pregnant women and children in the
district refuse to use the treated mosquito nets distributed free to them by the
Regional Health Directorate, claiming that the nets are not airy (Ghanaian Times
2008). The use of mosquito nets has also been found to be a function of the sea-
son as well as the household power structure. Okrah et al. (2002) in an exploratory
study in rural Burkina Faso observed that bednets were mainly used during the
rainy season and that most of the existing nets were not used by children but by
adults, particularly the houschold heads. In Uganda, Mugisha and Arinaitwe (2003)
noted that most children use mosquito nets mainly because they happen to share
a bed with their parents.

These challenges on the use of bednets are often compounded by local per-
ceptions about the actiology of malaria which often deviate considerably from
the biomedical understanding of its causes. For example, Aikins et al. (1994) in
their study at the Kassena-Nankana District of the Upper East Region of Ghana
noted that only half of the local residents considered mosquitoes to be the cause
of malaria. Similarly, in a study among a rural farming community in Southern
Ghana, Agyepong (1992) observed that excessive heat from the sun was errone-
ously perceived as the dominant cause of malaria. Other reported local percep-
tions about the causes of malaria that depart from the biomedical understanding
include: the cold weather that normally follows heavy rains, fruits, bad food, heat
from burning charcoal, and heat from cooking or working near fire (Agyepong
1992; Okrah et al. 2002; Adongo et al. 2005). These misconceptions about the
cause of malaria could gravely undermine the anti-mosquito measures on which
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national malaria control policies and programmes are based (Adongo et al. 2005).
We argue that the success of bednets as a control measure against malaria infec-
tion hinges heavily on the local knowledge about malaria and its actiology as well
as the personal and socio-economic context within which the bednet is provided
for use. Even in areas where bednet use is high, the primary objective has been to
limit the irritability caused by mosquitoes at night but not for malaria prevention
(Louis et al. 1992; Klein et al. 1995; Van Bortel et al. 1996; Adongo et al. 2005), and
that there is limited use particularly among children (Mugisha and Arinaitwe 2003;
Wiseman et al. 2007). This is problematic considering the vulnerability of children
to malaria infection and the fact that children are often the target of subsidized
public programmes.

Prior studies on the use of bednets in Ghana are often from small scale con-
trolled trials which usually involve the free distributions of bednets and follow-up
visits to monitor their use. It is not clear, however, the extent to which these stud-
ies are affected by observational reactivity. That is, the fact that the beneficiaries
of free bednets know they are being studied could motivate them to hang the
bednets as a form of impression management in the eyes of the benefactors. The
availability of a large nationally representative data such as the Demographic and
Health Survey (DHS) which solicits information on a wide range of demographic
and health outcomes could minimize the potential for social-desirability bias since
the survey did not involve a free distribution of bednets, and was not primarily
centered on malaria and its prevention. Furthermore, the use of the DHS affords
the opportunity to investigate household bednet use on a national scale unlike the
community-level data used by prior researchers (see, e.g, Binka et al. 1996; De La
Cruz et al. 2006; Baume and Marin 2007). Another advantage of using a nationally
representative survey is that it allows for cautious inferences to the broader popu-
lation. Additionally, using the household as the unit of analysis is valuable since
household level factors influence childhood cerebral malaria (Okoko and Yamuah
2006). Using the most recent DHS household data from Ghana, the study con-
tributes to the literature on malaria control by estimating a two-stage parsimonious
model that examines the ownership of household bednet and use among children.
The objective of the study is to provide useful insights that could aid in the fine-
tuning of strategies aimed at improving overall bednet use in Ghana.

Data, Measures, and Methods

Data for this study are drawn from the 2008 Ghana Demographic and Health
Survey (GDHS) household data file (GSS et al. 2009). It is the fifth in a series of
DHS conducted in Ghana by the Ghana Statistical Service (GSS) in collaboration
with Macro International. Funded by the United States Agency for International
Development (USAID), Demographic and Health Surveys are nationally repre-
sentative cross-sectional surveys that focus on socio-demographic, reproductive
health, and child health indicators that started in the 1980s. The 2008 GDHS is a
stratified sample of about 12,000 households.

Among others, respondents (household heads) were asked whether they had
a mosquito net (either treated or untreated) in their households. Among those
who answered in the affirmative, a contingency question enquired whether a child
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under the age of five in the household slept under the net during the night preced-
ing the survey, to which the responses are rank-ordered as no child, some children
and all children. Since the possession of a mosquito net in the household may not
necessarily imply its use, although the latter is contingent upon the former, two
statistical models were run in the analysis. The first involves binary logit models
predicting the likelihood of a household possession of a mosquito net as a func-
tion of certain characteristics. In the second stage, for households that possess
a bednet and where there is at least a child under age five, an ordinal generalized
linear model (Williams 2009) was used to predict the likelihood of #o child (coded
1), some children (coded 2), and all children (coded 3) using the bednets as a function of
theoretically relevant variables. The choice of the ordinal generalized linear model
(oglm) became necessary after a Brant (1990) test indicated that the proportional
odds assumption underlying the ordered logit model was violated.

The standard logit and oglm models are built on the assumption of independ-
ence of observations, but as widely discussed in the literature (see, e.g., Gyimah
2007), the DHS uses a multistage cluster sampling approach with households nest-
ed within communities. A major methodological problem with cluster-correlated
data is that households from the same community cluster are likely to share similar
characteristics. Hence, statistical models that assume independence of observa-
tions will generally underestimate the standard errors leading to elevated Type 1
error (Williams 2000). Robust standard errors are therefore estimated for these
models to allow for observations which are not independent within clusters.

The study incorporated a number of conceptually relevant household char-
acteristics that associate with malaria prevalence in Ghana (see, e.g., Boadu and
Trovato 2006). Lying between latitudes 5 and 11° N, Ghana can be broadly divided
into two main ecological zones comprising the southern and the northern belts
based on annual rainfall patterns. Since rainfall distributions are markedly high in
the southern belt than the northern belt (Dickson and Benneh 1995), the avail-
ability of surface waters for larval development will, ceteris paribus, be greater
in southern Ghana than it will be for northern Ghana. Also, given that the 2008
GDHS data collection months (September—November) coincided with the minor
rainy season of southern Ghana (which starts in September and peaks in Octo-
ber), and at a time when northern Ghana was experiencing a dry season (Dickson
and Benneh 1995), we expect that mosquito density and nuisance levels at the
time of the survey will be greater in southern Ghana than it will be in northern
Ghana. Other houschold variables that could potentially explain differentials in
household bednet ownership and use controlled for in the study include current
place of residence (urban versus rural), sex of household head, highest educa-
tional attainment of household head, age of houschold head, number of bednets
in household, and the ratio of number of people to sleeping rooms in the house-
hold. Preliminary model diagnostics revealed the absence of non-linearity with the
explanatory variables measured on the interval/ratio scale. Vatiables that showed
strong collinearity were dropped from the analysis.

19



Canadian Studies in Population 39, No. 1-2 (Spring/Summer 2012)

Results

The descriptive statistics are presented in Table 1. Out of the 11,777 house-
holds that were surveyed, slightly less than half (48 per cent) had a bednet available
while 52 per cent did not own any bednet. Of the houscholds that have bednets
and where there is at least a child under age five (N=3020), a little over half (57.2
per cent) of the respondents indicated that all the children under five in the house-
hold slept under a bednet the night preceding the survey, while about a third (33.6
per cent) indicated that no child slept under a bednet, and the remaining 9.2 per
cent had some children under five in the household using a bednet in the night
before the survey. For such households, we found that there is an average of 1.7
bednets, with 3.4 people sharing one sleeping room.

The other summary statistics suggest that the majority of the households
were sampled from southern Ghana, which closely mirrors the national popula-
tion distribution. Similarly, more households were sampled from rural areas (56
per cent) compared to their urban counterparts (44 per cent). The mean age of

Table 1. Descriptive statistics of variables included in the study.

Observations %

Household bednet ownership

Yes 5,652 47.99

No 6,125  52.01
Children under 5 slept under bednet last night™*

No child 1,015  33.61

Some children 278 9.21

All children 1,727 57.18
Ecological zone

Northern belt 2,749 23.34

Southern belt 9,028 76.66
Place of residence

Urban 5175 4394

Rural 6,602  56.06
Sex of household head

Male 8,042  68.29

Female 3,735 31.71
Highest educational attainment of household head

No education/preschool 3,682 31.26

Primary 1,514 12.86

Secondary and higher 6,552 55.63

Don’t know/no response 29 0.25

Mean SD

Ratio of number of people to sleeping rooms* 3.42 1.51
Number of bednets in household* 1.73 0.89
Age of household head (years) 44 16.12
Total number of households surveyed 11,777 100

* Computations are based on households that own a bednet and where there is
at least one child under age 5 (N=3020).
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a houschold head is 44 years (standard deviation of 16.1), with a little over half
having attained secondary or higher levels of education. Over two-thirds (68.3 per
cent) of the households are male-headed, and this seems to reflect the patriarchal
nature of the Ghanaian social structure (see, e.g., Gyimah et al. 2010).

Table 2 presents the results of the binary logit model predicting household
ownership of mosquito nets. Without controlling for the possible effects of po-
tential confounders, the unadjusted odds ratios indicate that households in north-
ern Ghana, those with higher ratios of people to rooms, and where the head of the
household has no education or primary level of education are significantly more
likely to own mosquito nets. On the other hand, households in urban areas, those
headed by females and those where the head is older are significantly less likely
to own a mosquito net. After controlling for the effects of potential confound-
ers, the adjusted odds ratios indicate that variables such as the ecological area of
residence, place of residence, age of the household head, educational attainment
of the household head, the ratio of people to sleeping rooms in the household are
statistically significant factors in predicting a household’s ownership of a bednet.
The association between the sex of the household head and the household owner-
ship of bednet is however found to be of marginal significance.

Housceholds in northern Ghana are about twice more likely [adjusted odds
ratio (AOR) =1.99, 95 per cent confidence interval (CI):1.80-2.21] to possess a
bednet compared to those located in southern Ghana. This may seem puzzling
considering that the ecological conditions favorable for malaria transmission are
more pronounced in the forest and coastal regions of the southern belt than they
are in the northern savannah zone. This finding could perhaps be partly attrib-
uted to the often large scale free distribution of bednets in the north during con-
trolled studies. Due probably to its relatively deprived socioeconomic conditions,
northern Ghana has become a base for intervention trials often involving a large
scale free distribution of bednets (see, e.g.,, Binka et al. 1996; Gyapong et al. 1996;
Binka and Adongo 1997; Grabowsky et al. 2005). For instance, Binka et al. (1996)
reported the free distribution of 21,500 bednets to compounds in 48 clusters in
the Kassena-Nankana District in the Upper East Region, while Grabowsky et al.
(2005) mentioned that 14,600 bednets were freely distributed to households that
had one or more under five child in the Lawra District in the Upper West Region
during a controlled trial in December 2002, thereby increasing overall household
bednet ownership from 4.4 percent to 94.4 percent in the District.

The results also show that compared to households in rural areas, those in
urban areas are significantly less likely to own a bednet. This finding is consistent
with observations by Agyepong and Manderson (1999) who argued that economic
constraints in urban areas tend to make the ownership of mosquito bednets less
of a priority among urban residents. We add that the low ownership among urban
households could also be due to the availability of mosquito screening on doors
and windows in most urban homes which could render the possession of bednets
redundant. Further, it is also not uncommon to read about the subsidized and
often free distribution of bednets to rural households by both governmental and
non-governmental organizations and agencies involved in malaria control (see,
e.g.,, Meltzer et al. 2003). These free distributions are often premised on the notion
that rural poverty may be a hindrance to the acquisition of the bednets among
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rural dwellers, a notion consistent with the mainstream antipoverty initiatives in
much of sub-Saharan Africa which have traditionally targeted impoverished rural
areas (Maxwell et al. 2000).

Also, the likelihood of a household owning a bednet increases with the ratio
of people to sleeping rooms in the household. Households where the head has
no formal education are significantly less likely to own a bednet compared to
their counterparts with secondary or higher levels of educational attainment. The
ownership of household bednet is also found to be negatively associated with age
of household heads. As Agyepong and Manderson (1999) noted, older people
by virtue of their experience in child care, might have devised their own peculiar
means of giving their children protection from the mosquitoes, such as the ap-
plication of some conservative methods like “blowing” mosquitoes away with a
cloth. It is also likely that older folks may be discriminated against in the supply of
bednets because their children are probably older.

As intimated eatlier, the factors that predict household ownership of bednet
may not necessarily determine their usage, particularly among children under five.
Table 3 presents the results of the ordinal generalized linear model of bednet use
by children in households during the night preceding the survey. There is evidence
that the factors that significantly associate with the ownership of bednets do not
necessarily determine their use by children. The unadjusted odds ratios indicate
that urban residence and female-headed households associate with less likelihood
of bednet use by all children in household. Also inversely related with childhood
bednet use are the age of the household head and the ratio of people to rooms in
the household. The only factor that associates positively with the use of bednets by
all children in the household is the number of nets (AOR=1.38, 95% CI:1.27-1.51).

Turning to the adjusted odds ratios, it is interesting to observe that while
the odds of all children sleeping under bednets are significantly reduced with an
increase in the ratio of people to sleeping rooms; in instances where the number
of sleeping rooms are doubled while holding the number of household mem-
bers constant significantly increases the odds that all children under age five will
sleep under a bednet. In other words, the odds of all children using bednet are
increased by 54 per cent (95% CI:38%—72%) when the number of sleeping rooms
are doubled in the household while holding the de jure number of residents con-
stant. Thus, it is plausible that one major household circumstance that hinders the
use of mosquito nets among children in Ghanaian houscholds could be due to
over crowding. This notwithstanding, having more bednets significantly increases
the odds that all children in households will sleep under mosquito nets. The results
indicate that each additional bednet in the household increases the odds that all
children will use them by 58 per cent (C1:43%—75%).

Consistent with our expectation, households in urban areas, compared to their
rural counterparts, are significantly less likely to have all children sleep under bed-
nets. This is due probably to the architectural designs of the houses with mosquito
screened windows and doors which could render the use of bednets quite redun-
dant. Also significant is the finding that female-headed households are less likely to
have all children sleep under bednets compared to their male-headed counterparts.
This finding however stands contrary to an observation made by the UNICEF
(2007) that whenever women are the primary decision-makers in households, they
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tend to invest more in health promoting ventures especially with regard to their
children. In this regard, it was expected that household bednet use by children will
be higher for female-headed households than those headed by males. The use of
bednets for childhood malaria control could perhaps yield greater dividends if the
circumstances of households headed by females can be investigated, particularly
with respect to household authority relations within the context of a patriarchal
social set up as it pertains in Ghana.

The results further show that households headed by older people are less
likely to have all children under age five to sleep under bednet. While this could
be attributed to the reluctance of older people to adopt new technologies, it is
also possible that these older household heads may be grandparents caring for
grandchildren. In such a case, the greater likelihood of non-use of bednets among
such children could be due to the laxed authority on the part of grandparents in
dealings with their grandchildren. Nukunya (2003:31) described this grandparent-
grandchild relationship as the “merging of alternate generations” which is charac-
terized by the absence of serious authority and disciplinary procedures on the part
of grandparents. It is also interesting to observe that educational attainment of
the household head, though not significantly related with bednet use by children,
is fairly consistent with earlier findings. For instance, De La Cruz and colleagues
(2000) found that higher education and hence greater knowledge, especially about
malaria, does not necessarily translate into improved bednet use in Ghana. Simi-
larly, Agyepong and Manderson (1999) observed that the knowledge of malaria’s
actiology is independent of educational attainment in Ghana.

Conclusion

With the growing recognition that the malaria menace is multifaceted in
nature, several attempts have been made to investigate the socio-economic and
behavioural factors that influence the prevention, management and control of
malaria in endemic regions. To this end, studies abound that seek to model the
socio-economic determinants of bednet use, especially by children in households.
Prior research, however, often conflates the household ownership of bednets with
their actual usage, often using the former as a proxy for the latter (see, e.g,, Nuwaha
2001; Meltzer et al. 2003; Wiseman et al. 2007). As Wiseman and colleagues (2007)
acknowledged, a household ownership of bednets may not necessarily imply their
usage and as such, understanding the factors that determine the actual use of bed-
nets may provide better fine tuning to public policy decisions about the universal
distribution of free bednets as well as their targeting towards specific groups.

This study empirically examined the factors that determine a household
ownership of bednets and their use among children under the age of five years.
A comparison of the results from the binary logit and ordinal generalized linear
models indicates that not all the factors that significantly predict the household
ownership of bednets also account for their use by all children in the household.
For instance, while households in northern Ghana were found to be significantly
more likely to own bednets compared to their southern counterparts, no signifi-
cant difference in their use by children was observed. Similarly, while the ratio of
people to sleeping rooms in household was found to be positively associated with
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the likelihood of bednet ownership, it was negatively related with the actual use
by all children in the household. However, if the number of sleeping rooms were
to be doubled while holding the number of de jure residents constant, this would
significantly increase the odds that all children under age five in households will
sleep under mosquito nets.

The results imply that inadequate number of rooms for sleeping coupled with
the usually large household memberships (see, e.g., GSS 1995) have a deflating
effect on the use of bednet in Ghanaian housceholds. In spite of this structural
challenge, it is interesting to observe that having more bednets in the household
significantly increases the likelihood that all children will use them. This suggests
that scaling up bednet distribution, with the goal of achieving universal coverage
will facilitate increased use among vulnerable populations. Implicit in the policy of
universal coverage is the recognition that although not all nets distributed freely
would be used, the used ones could nonetheless have a ‘knock-down effect’ on
mosquito density, thus leading ultimately to a community-level protective effect
(Howard et al. 2000; Hawley et al. 2003; Macintyre et al. 2011). In order not to
further widen the gap between bednet ownership and use, and to maximize the
potential benefits of these mass distributions, it is imperative that household level
factors that constrain the use of bednets are identified and incorporated into the
overall scheme of malaria control programming.

Within the Ghanaian context, for instance, household level factors that could
have important implications for improving bednet coverage and use include the
observations that older household heads as well as households headed by females
tend to be significantly less likely to own bednets and are also less likely to have all
children to sleep under them. While younger household heads are more likely to
embrace the use of bednets as they are generally more likely to heed health educa-
tion messages and also have a higher inclination to be innovators or early adopters
of preventive technologies (Nuwaha 2001), older people on the other hand could
be more likely to espouse erroneous perceptions about the actiology of malaria and
its appropriate control strategies. As regards the gender differentials, the finding that
households headed by males are significantly more likely to own and use bednets
compared to their female counterparts could reflect the asymmetrical power dis-
tribution that tends to favour men within Ghanaian households (Dodoo and van
Landewijk 1996). Okoko and Yamuah (2006) observed a similar phenomenon in
The Gambia, where fathers and/or patriarchs were more likely to be the ones to
decide when to seck hospital treatment for childhood cerebral malaria. Thus, in a
typical patriarchal society as Ghana, certain cultural norms could possibly influence
health secking behaviour within households. This paper therefore recommends that
information and educational programmes and activities about childhood prevention
malaria, such as those aired on television and radio stations, should have older people
and female household decision-makers as important target groups for intervention.

In closing, the study suggests that although scaling up the distribution of bed-
nets will have the potential for facilitating increased use, the key may actually lie in
unpacking how household level socio-demographic factors either ease or impede
its use among vulnerable populations in order to maximize results. Future research
utilizing a more in-depth qualitative data would enhance our understanding of the
household level contextual challenges on bednet use.

26



Adjei, Gyimah: Houscehold bednet ... use in Ghana: Implications for malaria control

References

Adongo, P.B., B. Kirkwood, and C. Kandall. 2005. How local community knowledge
about malaria affects insecticide-treated net use in Northern Ghana. Tropical Medicine
and International Health 10:366—78.

Agyepong, I.A. 1992. Malaria: Ethnomedical perceptions and practice in an Adangbe
farming community and implications for control. Social Science and Medicine 35:131-7.

Agyepong, I.A. and L. Manderson. 1999. Mosquito avoidance and bednet use in the
Greater Accra Region, Ghana. Journal of Biosocial Science 31:79—-92.

Ahorlu, CK., S.K. Dunyo, E.A. Afari, KA. Koram, and EK. Nkrumah. 1997. Malaria-
related beliefs and behaviour in southern Ghana: Implications for treatment,
prevention and control. Tropical Medicine and International Health 2:488-98.

Aikins, M.K., H. Pickering, P.L.. Alonso, U. D’Alessandro, S.W. Todd, and B.M.
Greenwood. 1993. A malaria control trial using insecticide-treated bed nets and
targeted chemoprophylaxis in a rural area of The Gambia, West Africa. Transactions
of the Royal Society of Tropical Medicine and Hygiene 87(Suppl. 2):25-30.

Aikins, M.KK., H. Pickering, and B.M. Greenwood. 1994. Attitudes to malaria, traditional
practices and bednets (mosquito nets) as vector control measures: A compatative
study in five West African countries. Journal of Tropical Medicine and Hygiene 97:81—-6.

Alaii, J.A., W.A. Hawley, M.S. Kolczak, EO.T. Kuile, J.E. Gimnig, ].M. Vulule, et al. 2003.
Factors affecting use of permethrin-treated bed nets during a randomized controlled
trial in Western Kenya. Awmerican Journal of Tropical Medicine and Hygiene 68(Suppl.
4):137-41.

Alilio, M., H. Mwenesi, L.M. Barat, R.M. Payes, S. Prysor-Jones, M. Diara, et al. 2007.
Broken promise? Taxes and tariffs on insecticide treated mosquito nets. Awerican
Journal of Tropical Medicine and Hygiene 77(Suppl. 6):227-31.

Baume, C.A. and M.C. Marin. 2007. Intra-houschold mosquito net use in Ethiopia,
Ghana, Mali, Nigeria, Senegal, and Zambia: Are nets being used? Who in the
household uses them? Awmerican Journal of Tropical Medicine and Hygiene 77(5):963-71.

Binka, EN. and P. Adongo. 1997. Acceptability and use of insecticide impregnated
bednets in northern Ghana. Tropical Medicine and International Health 2:499-507.

Binka, EN., A. Kubaje, M. Adjuik, L.A. Williams, C. Lengeler, G.H. Maude, et al. 1996.
Impact of Permethrin Impregnated bednets on child mortality in Kassena-Nankana
District of Ghana: A randomised controlled trial. Tropical Medicine and International
Health 1:147-54.

Boadu, K. and E Trovato. 2006. Association of social class with malaria prevalence among
household heads in Ghana. Canadian Studies in Population 33:271-99.

Brant, R. 1990. Assessing proportionality in the proportional odds model for ordinal
logistic regression. Biometrics 46:1171-8.

De La Cruz, N., B. Crookston, K. Dearden, B.I. Gray, N.S. Alder, and R. Davis. 2006.
Who sleeps under bednets in Ghana? A doer/non-doer analysis of malaria
prevention behaviours. Malaria Journal 5:61.

Deressa, W, A. Ali, and D. Hailenariam. 2008. Malaria-related health-secking behaviour
and challenges for care providers in rural Ethiopia: Implications for control. Journal
of Biosocial Science 40(1):115-35.

Dickson, K.B. and G. Benneh. 1995. A4 New Geggraphy of Ghana. Malaysia: Longman.

Dodoo, EN.-A. and P. van Landewijk. 1996. Men, women and the fertility question in sub-
Saharan Africa: An example from Ghana. African Studies Review 39:29—41.

GHS (Ghana Health Service). 2011. National Malaria Control Programme. Available at:
http:/ /www.ghanahealthservice.org/malaria_control.php (retrieved July 11, 2011).

GSS (Ghana Statistical Service). 1995. Ghana 1iving Standards Survey: Report on the third round
(GLSS3). Accra: Ghana Statistical Service.

27


http://www.ghanahealthservice.org/malaria_control.php

Canadian Studies in Population 39, No. 1-2 (Spring/Summer 2012)

GSS, NMIMR, and ORC Macro. 2009. Ghana Demographic and Health Survey 2008.
Calverton, MD: Ghana Statistical Service (GSS), Noguchi Memorial Institute for
Medical Research (NMIMR), and ORC Macro.

Ghanaian Times. 2008. Upper West women reject treated bednets. Ghanaian
Times. Available at: http:/ /www.myjoyonline.com/tools/print/printnews.
asprcontentid=22762 (retrieved November 15, 2008).

Goodman, C., P. Coleman, and A. Mills. 2000. Economics of Malaria Control in sub-Saharan
Africa. Geneva: World Health Organization.

Grabowsky, M., N. Farrell, W. Hawley, J. Chimumbwa, T. Nobiya, M. Ahun, et al. 2005.
Ghana and Zambia: Achieving Equity in the Distribution of Insecticide-Treated Bednets through
Links with Measles Vaccination Campaigns. HNP Discussion Paper. Reaching The Poor
Program Paper No. 10.

Greenwood, B. 2009. Can malaria be eliminated? Transactions of the Royal Society of Tropical
Medicine and Hygiene 103S:S2-S5.

Gyapong, M., J.O. Gyapong, J. Amankwa, J. Asedem, and E.LL.K. Sory. 1996. Introducing
insecticide impregnated bednets in an area of low bednet usage: An exploratory
study in north-east Ghana. Tropical Medicine and International Health 3:328-33.

Gyimah, S.0. 2007. What has faith got to do with it? Religion and child survival in Ghana.
Journal of Biosocial Science 39:923-37.

Gyimah, S.O., E.Y. Tenkorang, B.K. Takyi, J. Adjei, and G. Fosu. 2010. Religion, HIV/
AIDS and sexual risk-taking among men in Ghana. Journal of Biosocial Science
42:531-47.

Hawley, W.A., PA. Phillips-Howard, F.O. Ter Kuile, D.J. Terlouw, .M. Vulule, M. Ombok
et al. 2003. Community-wide effects of permethrin-treated bed nets on child
mortality and malaria morbidity in western Kenya. Awmerican Journal of Tropical Medicine
and Hygiene 68(4 Suppl.):121-7.

Howard, S.C., J. Omumbo, C. Nevill, E.S. Some, C.A. Donnelly, and R.W. Snow. 2000.
Evidence for a mass community effect of insecticide-treated bednets on the
incidence of malaria on the Kenyan coast. Transactions of the Royal Society of Tropical
Medicine and Hygiene 94:357—60.

Klein, R.O,, S.C. Wellers, R. Zeissig, FO. Richards, and T.K. Ruebush. 1995. Knowledge,
beliefs and practices in relation to malaria transmission and vector control in
Guatemala. American Journal of Tropical Medicine and Hygiene 52:383-8.

Korenromp, E.L., J. Miller, R.E. Cibulskis, M.KX. Cham, D. Alnwick, and C. Dye. 2003.
Monitoring mosquito net coverage for malaria control in Africa: Possession vs. use
by children under 5 years. Tropical Medicine and International Health 8:693—703.

Lengeler, C. 2004. Insecticide treated bednets and curtains for malaria control. Cochrane
Database of Systematic Reviews 2: CD000363. 9.

Louis, J.P, G. Legoff, and A. Trebucq. 1992. Feasibility of malaria control with insecticide
impregnated bednets in rural areas of Cameroon. Annales de la Societe belge de Medecine
Tropicale 72:189-95.

Macintyre, K., M. Littrell, ]. Keating, B. Hamainza, J. Miller, and T.P. Eisele. 2011.
Determinants of hanging and use of ITNs in the context of near universal coverage
in Zambia. Health Policy and Planning 1-10.

Maxwell, D.,, C. Levin, M. Armar-Klemesu, M. Ruel, S. Mortis, and C. Ahiadeke. 2000.
Urban Liveliboods and Food and Nutrition Security in Greater Accra, Ghana. Research
Report 112. International Food Policy Research Institute, in collaboration with
the Noguchi Memorial Institute for Medical Research and the World Health
Organization.

28


http://www.myjoyonline.com/tools/print/printnews.asp?contentid=22762
http://www.myjoyonline.com/tools/print/printnews.asp?contentid=22762

Adjei, Gyimah: Houscehold bednet ... use in Ghana: Implications for malaria control

Meltzer, M.I., D.J. Terlouw, M.S. Kolczak, A. Odhacha, FO. Ter Kuile, ].M. Vulule, et
al. 2003. The household-level economics of using permethrin-treated bednets to
prevent malaria in children less than five years of age. American Journal of Tropical
Medicine and Hygiene 68(Suppl. 4):149—60.

Mugisha, F and J. Arinaitwe. 2003. Sleeping arrangements and mosquito net use among
under-fives: Results from the Uganda Demographic and Health Survey. Malaria
Journal 2:40.

Nevill, C.G., E.S. Some, V.O. Mung’ale, W. Muterni, L. New, K. Marsh, et al.1996.
Insecticide treated bednets reduce malaria mortality and severe morbidity from
among children on the Kenyan coast. Tropical Medicine and International Health
1:139-46.

Nukunya, G. K. 2003. Tradition and Change in Ghana: An Introduction to Sociology. Accra:
Ghana Universities Press.

Nuwaha, F. 2001. Factors influencing the use of bed nets in Mbarara Municipality of
Uganda. Awmerican Journal of Tropical Medicine and Hygiene 65(6):877—82.

Okoko, BJ. and L.K. Yamuah. 2006. Household decision-making process and childhood
cerebral malaria in The Gambia. Archives of Medical Research 37:399—402.

Okrah, J., C. Traore, A. Pale, ]. Sommerfeld, and O. Muller. 2002. Community factors
associated with malaria prevention by mosquito nets: An exploratory study in rural
Burkina Faso. Tropical Medicine and International Health 7:240-8.

Pettifor, A., E. Taylot, D. Nku, S. Duvall, M. Tabala, S. Meshnick, et al. 2008. Bed net
ownership, use and perceptions among women seeking antenatal care in Kinshasa,
Democratic Republic of the Congo (DRC): Opportunities for improved maternal
and child health. BMC Public Health 8:331.

Picard, J., M. Aikins, PL. Alonso, ].R. Armstrong-Schellenberg, B.M. Greenwood, and
A. Mills. 1993. Cost-effectiveness of bed net impregnation alone or combined with
chemoprophylaxis in preventing mortality and morbidity in Gambian children.
Transactons of the Royal Society of Tropical Medicine and Hygiene 87(Suppl. 2):52—14.

Roberts, L. and M. Enserink. 2007. MALARIA: Did they really say... eradication? Science
318:1544-5.

RBM (Roll Back Malaria). 2007. Fight Malaria: Afiica goes from Control to Elimination by
2010. Africa Union Launch of the Africa Malaria Elimination Campaign duting the
3rd Session of the AU Conference of Ministers of Health Johannesburg, South
Africa April 9th—13th, 2007. Available at: http://www.rollbackmalaria.otg/docs/
Malarial.aunch2007.pdf (retrieved November 17, 2010).

. 2010. Saving Lives with Malaria Control: Counting down to the Millenninm Development
Goals. Available at: http:/ /www.rbm.who.int/ProgtessImpactSeries/report3.html
(retrieved Nov 2, 2010).

Sabot, O., J.M. Cohen, M.S. Hsiang, et al. 2010. Costs and financial feasibility of malaria
elimination. Lancet DO1:10.1016/ S0140-6736(10)61355-4.

Simon, J.L.., A. Zusman, and S. Rosen. 2002. How will the reduction of tariffs and taxes
on insecticide-treated bednets affect household purchases? Bulletin of the World Health
Organization 80:892-9.

Snow, R.W,, and K. Marsh. 2010. Malaria in Africa: Progress and prospects in the decade
since the Abuja Declaration. Lancet DOI: 10.1016/S0140-6736(10)60577-6.

Tatem, A.J., DL. Smith, PW. Gething, C.W. Kabaria, R.W. Snow, and S.I. Hay. 2010.
Ranking of elimination feasibility between malaria-endemic countries. Lancet
DOI:10.1016/S0140-6736(10)61301-3.

UNICEFE 2007. Women and children: The double dividend of gender equity, in The State
of the World’s Children 2007. New York.

29


http://www.rollbackmalaria.org/docs/MalariaLaunch2007.pdf
http://www.rollbackmalaria.org/docs/MalariaLaunch2007.pdf
http://www.rbm.who.int/ProgressImpactSeries/report3.html

Canadian Studies in Population 39, No. 1-2 (Spring/Summer 2012)

Van Bortel, V.C,, C. Delacollette, M. Barutwanayo, and M. Coosemans. 1996.
Deltamethrin- impregnated bednets as an operational tool for malaria control in a
hyper endermic region of Burundi: Impact on vector and malaria morbidity. Tropical
Medicine and International Health 1:824-35.

White, N.J. 2008. The role of anti-malarial drugs in eliminating malaria. Malaria Journal
7(Suppl 1):S8.

WHO. 2003. The Africa Malaria Report. Geneva: World Health Organization.

. 2004. Malaria Epidemics: Forecasting, Prevention, Early Detection and Control. Geneva:

WHO (World Health Organization).

. 2007. Insecticide Treated Mosquito Nets: A WHO Position Statement. Geneva: WHO
(World Health Organization).

Williams, R. 2009. Using heterogeneous choice models to compare logit and probit
coefficients across groups. Sociological Methods & Research 37(4):531-59.

Williams, R.L.. 2000. A note on robust variance estimation for clustered-correlated data.
Biometrics 56:645—0.

Wiseman, V., A. Scott, B. Mcelroy, L. Conteh, and W. Stevens. 2007. Determinants of bed
net use in the Gambia: Implications for malaria control. Awerican Journal of Tropical
Medicine and Hygiene 76(5):830—6.

30



