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Abstract

Background: In 2018, Nigeria accounted for the highest prevalence of malaria worldwide. Pregnant women and
children under five years bear the highest risk of malaria. Geographical factors affect utilization of insecticide-treated
nets (ITN), yet existing literature have paid little attention to the rural-urban dimension of ITN utilization in Nigeria.
This study aimed at investigating the rural-urban variation in ITN utilization among pregnant women in Nigeria using
data from the 2018 Demographic and Health Survey.

Methods: A total of 2909 pregnant women were included in the study. The prevalence of ITN utilization for rural and
urban pregnant women of Nigeria were presented with descriptive statistics. Chi-square test was employed to assess
the association between residence, socio-demographic characteristics and ITN utilization at 95% level of significance.
Subsequently, binary logistic regression was used to assess the influence of residence on ITN utilization.

Results: Eight out of ten of the rural residents utilized ITN (86.1%) compared with 74.1% among urban residents. Rel-
ative to urban pregnant women, those in rural Nigeria had higher odds of utilizing [TNs both in the crude [cOR=2.17,
Cl=1.66-2.84] and adjusted models [aOR=1.18, CI=1.05-1.24]. Pregnant women aged 40-44 had lower odds of
ITN utilization compared to those aged 15-19 [aOR =0.63, CI =0.44-0.92]. Poorer pregnant women had higher odds
of ITN utilization compared with poorest pregnant women [aOR = 1.09, Cl = 1.04-1.32]. Across regions, those in the
south [aOR=0.26, C1=0.14-0.49] and south-west [aOR=0.29, CI=0.16-0.54] had lower odds of ITN use compared to
their counterparts in the north-west region.

Conclusion: The high use of [TNs among pregnant women in Nigeria may be due to the prioritization of rural com-
munities by previous interventions. This is a dimension worth considering to enhance the attainment of the national
anti-malarial initiatives. Since possession of ITN is not a guarantee for utilization, women in urban locations need
constant reminder of ITN use through messages delivered at ANC and radio advertisements. Moreover, subsequent
mass ITN campaigns ought to take cognizance of variations ITN use across regions and pragmatic steps be taken to
increase the availability of ITN in households since there is a moderately high use in households with at least one ITN
in Nigeria.
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Malaria Report reported that sub-Saharan Africa (SSA)
accounts for 93% of all malaria cases and 94% malaria
deaths [1]. Although malaria affects persons of all ages
and gender, it is phenomenal among pregnant women
and children under 5 years [2]. Pregnant women are
prone to malaria largely because of declined immunity
and conducive milieus for malaria parasites created by
the placenta [3]. Children under the age of five years are
also prone to severe forms of malaria as they have lost
maternal immunity and yet to develop specific immunity
towards infections [4].

Malaria during pregnancy constitutes a substantial risk
for the mother, her fetus and newborn [5]. Compared to
non-pregnant women, pregnant women have a three-
fold increased risk of malaria opportunistic diseases [6].
It is also estimated that the malaria related mortality rate
among pregnant women is about 50% higher [6]. Malaria
increases risks of intra-uterine growth retardation, low
birth weight and neonatal deaths [7, 8].

In 2018, Nigeria accounted for the highest prevalence
of malaria worldwide by recording 25% of all malaria
cases, and 24% of all malaria deaths worldwide [1]. This
represents a 6% (3.2 million) increase in the absolute
number of cases from 2017. Malaria remains endemic
in Nigeria with pregnant women and children under five
years of age bearing the highest risk [9]. Pregnant women
and mothers of children under five years sometimes lack
comprehensive knowledge about malaria [10] but may be
aware of the malaria disease [11].

Given the menace of malaria, the Federal Government
of Nigeria has since 2001 implemented four National
Strategic Malaria Strategic Plans (NSMSP) (2001-2005;
2006-2010; 2009-2013 and 2014-2020). In the year
2000, the Roll Back Malaria (RBM) Partnership was ini-
tiated in Abuja, Nigeria where it was recommended that
pregnant women sleep under insecticide-treated nets
(ITN) [12]. The aim of the current NSMSP, under the
National Malaria Elimination Programme (NMEP), is
to reduce the incidence rate of malaria to less than 5000
per 100,000 persons and reduce deaths attributable to
malaria to zero by 2020. The first of seven objectives of
this goal is to provide at least 80% of the targeted popu-
lation with appropriate preventive measures by 2020,
including a universal access to ITNs [13]. ITN ownership
in Nigeria has since increased from 8% in 2008 to 61% in
2018 [14, 15]. There are two points to note here; firstly,
ITN ownership in Nigeria is likely to vary by region, place
of residence or other maternal demographic character-
istics [16, 17]. Secondly, ITN ownership does not neces-
sarily imply utilization, which is more related to malaria
prevention. In a peri-urban city in Nigeria, Tobin-West
and Kanu [18] observed that while 49% of surveyed
women owned ITN, only 18% used it consistently.
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Moreover, a number of ITN campaigns have been initi-
ated in the country. These initiatives have targeted rural
and urban locations and across the various states. For
instance, the NMEP adopted a mixed-model approach
for ITN distribution and this included free mass distri-
bution campaigns and continuous distribution of ITNs
[19]. The dominant channels for distribution included
community-based distribution and integrated maternal,
newborn and child health weeks as well as antenatal clin-
ics. Through this, 77% households within the catchment
locations received ITNs [19]. Community-based distribu-
tion was piloted around 2013 but was not scaled up. State
specific mass campaigns include the mass ITN replace-
ment campaign in Zamfara State, northwest Nigeria
[20], central Nigeria based integrated insecticide-treated
bed net distribution programme [21] and the universal
insecticide-treated net campaigns in northern Nigeria
[22]. In the case of Zamfara State, mass ITN replacement
exercise took place and over two million nets were dis-
tributed in all. The National Malaria Control Programme
(NMCP) Strategic Plan 2009-2013 targeted children and
aimed at ensuring that at least 80% of children under five
and pregnant women consistently use ITN. Other simi-
lar interventions focused on both rural and urban loca-
tions in twenty-one states using mass media campaigns
through national radio and television stations [23].

Few studies have focused on the utilization of ITN
among pregnant women although they constitute one of
the high-risk groups, and the findings have been incon-
sistent [24—26]. Studies in Nigeria have only considered
rural-urban variation in ITN utilization as a covariate
and have reported contradictory findings. For instance,
whilst insignificant association has been found with
higher odds for rural women [27], insignificant lower
odds of among rural women has also been reported [22].
Meanwhile Ankomah et al. [28] noted a significant asso-
ciation with higher odds of ITN use among urban resi-
dents in Nigeria [28]. Rural-urban variation in ITN use
in Nigeria has not been granted the requisite audience
in the literature and given that geographical and sea-
sonal variations strongly influence malaria and ITN use
[29], investigating rural-urban dimension of ITN use is
fundamental in guiding policies and targeted actions on
malaria programme interventions. This study, therefore,
examined the urban-rural variation in the utilization of
ITN among pregnant women using data from the 2018
Nigeria Demographic and Health Survey (NDHS). This
is important for tracking and understanding the progress
of the Roll Back Malaria (RBM) programme as well as
other malaria control programmes. The findings would
help improve existing malaria control strategies as well.
An understanding of the distribution or variation of
ITN utilization is essential to planning targeted public
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health interventions and understanding progress towards
national goals. The findings would also help improve
existing malaria control strategies.

Methods

Data source

Data from the women’s recode file of the 2018 NDHS was
used [14]. The survey targeted women aged 15-49 years.
The 2018 NDHS aimed at providing current estimates
of basic demographic and health indicators. It captured
information on ITN ownership and utilization, fertility,
awareness and utilization of family planning methods
and other essential maternal and child health indica-
tors. In this study, data on a sub-sample of women who
reported that they were pregnant during the survey was
analysed.

Information gathered through the survey are intended
to help programme managers and policy makers in
assessing and developing programmes and interventions
for enhancing the health status of Nigerian people. The
National Population Commission (NPC) implemented
the survey whilst ICF offered technical assistance
through the Demographic and Health Survey (DHS) Pro-
gramme. The data collection occurred between August
14 and December 29, 2018. The sampling frame for
the study was developed from the 2006 Population and
Housing Census of Nigeria. The 2018 NDHS was exe-
cuted through a two-stage stratified sampling approach.
The survey achieved 99% response rate. Full descrip-
tion of the sampling approach and other methodological
issues are elaborated in the report [14].

Study variables

Outcome variable

The principal outcome variable for this study was
ITN utilization. ITNs were listed in the household of
all women who participated in the survey and they
responded to the question on whether the ITN has been
used and by whom. The response of women who slept
under ITN the night before were coded yes as ‘1’ or no
‘0! Following the same coding, our outcome variable was
sleeping under ITN (maintained as 1), whilst not sleep-
ing under ITN was captioned as otherwise ‘0’. Only
responses from women who indicated that they were
pregnant at the time of the survey and had at least one
ITN in their households were included.

Independent variable

Residence (urban or rural) was the main independent
variable for the study. The DHS conceptualizes urban
areas to comprise large cities (e.g. capital cities and cities
having more than 1 million population), relatively small
cities with over 50,000 population; All rural settings are
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considered as countryside residences [30]. This inde-
pendent variable was not considered per chance, instead,
the selection was informed by debate on how location or
environmental context informs ITN utilization [31-33].
Similarly, some covariates were included based on theo-
retical relevance and conclusions drawn about their asso-
ciation with ITN utilization [34—36]. These variables are
age, education, wealth quintile, religion, marital status,
health decision-making, pregnancy intendness or other-
wise, health insurance and frequency of engagement with
mass media (radio, television, newspaper) and region.

Analytical technique

The analysis was done using STATA version 13. It begun
with descriptive computation of ITN utilization with
respect to residence and the covariates. These were
presented as frequencies and percentages. Chi-square
tests were conducted to explore the level of significance
between residence, covariates and ITN utilization at 5%
margin of error (Table 1). In the next step, binary logis-
tic regression analysis was carried out to determine the
influence of residence on ITN utilization among the
pregnant women as shown in the first model (Model I in
Table 2). The results of this model was presented as crude
odds ratios (cOR) with their corresponding 95% confi-
dence intervals. The effect of covariates was explored to
ascertain the net effect of residence on ITN utilization in
the second model (Model II in Table 2) where adjusted
odds ratios (aOR) were reported. Normative categories
were chosen as reference groups for the independent
variables [37]. Sample weight was applied whilst com-
puting the frequencies and percentages so that we could
obtain results that are representative at the national and
domain levels [14]. STATA’s survey command (SVY) was
used in the regression models to cater for the complex
sampling procedure of the survey. Multicollinearity was
assessed among the co-variates with Variance Inflation
Factor (VIF) and it was evident that no multicollinear-
ity existed (maximum VIF=2.33; minimum VIF=1.02,
mean VIF =1.49).

Ethical approval

The 2018 NDHS was reviewed and approved by the
National Health Research Ethics Committee of Nigeria
(NHREC) and ICF’s Institutional Review Board. Demo-
graphic and Health Surveys follow ethical standards
outlined by the U.S. Department of Health and Human
Services regulations for the respect of human subjects.
Detailed information on the ethical procedures observed
by the DHS program can be accessed via https://goo.
gl/ny8T6X. Since this study was based on data that is
publicly available, no further ethical requirements were
required.
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status,
characteristics and ITN utilization (N=2909)

socio-demographic

Variable Weighted N Percentage (%) Slept under ITN
Yes (%) No (%)

Residence

Urban 898 309 741 259

Rural 2011 69.1 86.1 139
Age, years

15-19 387 133 87.2 12.8

20-24 667 229 84.2 15.8

25-29 784 27.0 809 19.1

30-34 560 19.3 838 16.2

35-39 343 118 764 23.6

40-44 123 4.2 77.2 228

45-49 45 16 83.0 17.0
Education

No education 1600 55.0 88.1 1.9

Primary 371 12.8 80.1 19.9

Secondary 746 257 736 264

Higher 191 6.6 733 26.7
Wealth Quintile

Poorest 747 25.7 88.5 11.5

Poorer 791 27.1 889 1.1

Middle 600 20.6 833 16.7

Richer 426 14.6 68.5 315

Richest 345 11.8 69.9 30.1
Religion

Christianity 754 259 743 257

Islam 2138 735 852 14.8

Traditionalist/ 17 0.6 91.5 8.5

Other

Marital status

Married 2836 97.5 826 174

Cohabiting 73 25 74.9 251
Health decision making

Alone 214 7.3 785 215

With partner 683 235 75.2 248

Husband/partner 1997 68.7 85.3 14.7

alone

Other person 14 0.5 80.0 20.0
Wanted current pregnancy

Not at all 65 2.2 70.3 29.7

Then 2588 89.0 838 16.2

Later 256 8.8 717 283
Health insurance

No 2827 97.2 825 17.5

Yes 81 28 79.2 208
Frequency of listening to radio

Not at all 1562 537 85.2 14.8

Lessthanoncea 587 202 80.7 19.3

week
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Table 1 (continued)

Variable Weighted N Percentage (%) Slept under ITN
Yes (%) No (%)
At least once a 760 26.1 779 221
week

Frequency of watching TV

Not at all 1915 65.8 874 126

Less than once a 369 12.7 771 229
week

At least once a 624 215 70.2 29.8
week

Frequency of reading Newspaper

Not at all 2664 916 829 17.1

Less than once a 175 6.0 74.0 26.0
week

At least once a 70 24 84.8 15.2
week

Region

North central 373 12.8 79.1 209

North east 556 19.1 82.0 18.0

North west 1440 495 89.4 106

South east 183 6.3 74.6 254

South south 135 4.6 63.3 36.7

South west 220 7.6 61.3 387

X’ Chi-square, df degree of freedom

Results
Residential status, socio-demographic characteristics
and ITN utilization among pregnant women
Overall, 4066 pregnant women took part in the survey,
however, 2909 pregnant women participated in the study
because their household owned at least one ITN. Those
living in rural Nigeria were more than twice (69.1%)
the proportion of women in urban parts of the country
(30.9%). Nearly nine out of ten of the rural residents slept
under ITN (86.1%). Most of the pregnant women were
25-29 years old (27.0%) only 1.6% aged 45—49. Most of
those aged 15-19 indicated that they used ITN (87.2%).
More than half of the pregnant women had no formal
education (55.0%) and 88.1% of them used ITN. ITN
utilization was high among poorer (88.9%) and poorest
(88.5%) women. Most of the pregnant women were mem-
bers of the Islam religion (73.5%) and ITN utilization was
well pronounced among women of the Traditionalist/
Other religion (91.5%). Almost all the pregnant women
were married (97.5%) and the majority (82.6%) of these
married women indicated that they utilized ITN. Hus-
bands/partners alone took healthcare decisions of nearly
seven out of ten women (68.7%) and most of this same
category used ITN (85.3%).

Most of the women indicated that they wanted their
pregnancies at the time they got pregnant (89.0%) and
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Table 2 Binary Logistic regression on residential status,
socio-demographic characteristics and ITN utilization

Variable Model | Model I
cOR 95% ClI aOR 95% Cl

Residence

Urban 1 (1 1 (1

Rural 217%*  [1.66-2.84] 1.18** [1.05-1.24]
Age

15-19 1 (1]

20-24 1.10 [0.81-1.52]

25-29 0.98 [0.72-1.30]

30-34 1.26 [0.87-1.43]

35-39 0.72 [0.58-1.28]

40-44 0.63** [0.44-0.92]

45-49 0.70 [0.51-2.08]
Education

No education 1 m

Primary 0.80 [0.70-1.19]

Secondary 0.76 [0.64-1.20]

Higher 0.86 [0.72-1 43}
Wealth Quintile

Poorest 1 1]

Poorer 1.09%* [1.04-1.32]

Middle 0.90 [0.60-1.36]

Richer 0.53 [0.43-1.86]

Richest 063 [0.36-1.10]
Religion

Christianity 1 M

Islam 0.71 [0.47-1.07]

Traditionalist/Other 121 [0.27-5.45]
Marital Status

Married 1 m

Cohabiting 145 [0.74-2.83]
Health Decision Making

Alone 0.84 [0.55-1.28]

With Partner 0.92 [0.68-1.22]

Husband/Partner Alone 1 M

Other person 0.64 [0.18-2.26]
Wanted current pregnancy

Not at all 0.87 [0.47-1.60]

Then 1 [1]

Later 0.66* [0.46-0.97]
Frequency of listening to radio

Not at all 1 [

Less than once a week 1.14 [0.80-1.62]

At least once a week 1.32%*  [1.07-1.74]
Frequency of watching TV

Not at all 1 (1]

Less than once a week 0.83 [0.56-1.22]

At least once a week 0.74 [0.51-1.07]
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Variable Model | Model Il
cOR 95% CI aOR95% ClI
Frequency of reading Newspaper
Not at all 1 1
Less than once a week 1.15 [0.75-1.77]
At least once a week 2.89 [0.79-4.45]
Region
North central 049**  [0.31-0.78]
North east 0.54**  [0.37-0.79]
North west 1 M
South east 042**  [0.21-0.81]
South south 0.26***  [0.14-0.49]
South west 0.29***  [0.16-0.54]

OR Odds Ratio, aOR Adjusted Odds Ratio, C/ Confidence interval; [in square
brackets; 1=reference; *p <0.05, **p <0.01, ***p <0.001]

more than half of them utilized ITNs (83.8%). Almost
all the women were not subscribed to the health insur-
ance (97.2%), and 82.5% of this same category reported
that they utilized ITNs. More than half of them reported
that they were not listening to radio at all (53.7%) and
85.2% of this category of women utilized ITNs. Nearly
six out of ten of the women were not watching television
at all (65.8%) and 87.4% of them utilized ITNs. Women
who were not reading newspapers stood at 91.6%, how-
ever 84.8% who were reading newspaper at least once a
week utilized ITNs as shown in Table 1. Nearly half of the
women were residing in north-west region (49.5%) and
89.4% of this same women utilized ITN.

Binary logistic regression on residential status and ITN
utilization

Table 2 presents the outcome of the binary logis-
tic regression on residential status and ITN utiliza-
tion among pregnant women of Nigeria. Those living
in rural locations had two times higher odds of utiliz-
ing ITN compared to pregnant women in urban loca-
tions [cCOR=2.17, CI=1.66-2.84]. After controlling for
socio-demographic characteristics, the adjusted model
similarly indicated higher odds of ITN utilization among
pregnant women who reside in rural locations compared
to those in urban residents [aOR=1.18, CI=1.05-1.24].
Pregnant women aged 40-44 years had lower odds of
ITN utilization compared to those aged 15-19 (reference
category) [aOR=0.63, CI=0.44-0.92].

Poorer pregnant women had higher odds of ITN
utilization compared with poorest pregnant women
[aOR=1.09, CI=1.04—1.32]. Women who wanted their
pregnancies later than the time the pregnancy occurred
had lower odds of using ITNs than those who wanted
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their pregnancies the time they occurred [aOR=0.66,
CI=0.46-0.97]. Pregnant women who were listen-
ing to radio at least once a week were more likely to use
ITN compared to those who were not listening at all
[aOR=1.32, CI=1.07-1.74]. Relative to women who
reside in North west region, women of all other regions
were less likely to use ITN especially compared with
those in the south [aOR =0.26, CI =0.14-0.49] and south
west [aOR=0.29, CI =0.16-0.54].

Discussion

This study investigated variation in ITN utilization
between rural and urban pregnant women in Nigeria.
The study revealed that pregnant women who live in
rural locations had higher odds of utilizing ITN com-
pared with those in urban locations. This supports pre-
vious findings that ITN utilization is more prevalent
in rural Nigeria compared to the urban settings [38].
However, most previous studies have reported contrary
finding from Nigeria [39] and other SSA countries, such
as Ghana [36], Equitorial Guinea [40], Senegal [41] and
Ethiopia [33]. Even where more rural have possessed
ITNs in Nigeria, utilization has been reported to be low
[29, 42].

In spite of the consistency in high prevalence of ITN
utilization among urban women as aforementioned,
some studies from Ghana are consistent with our out-
come [43, 44]. The finding is also consistent with evi-
dence from the 2010 and 2015 Nigeria Survey reports
[14, 15] and national malaria operational plan [45].
Although countless advantageous factors enable urban
residents to possess and utilize ITN [39, 41], this finding
is plausible as most previous I'TN initiatives have targeted
rural residents as a way of bridging this gap [27, 46].
Rural based campaigns have also taken place such as the
one that occurred in the Enugu State [47]. Not notwith-
standing, some urban locations with malaria burden such
as the Federal Capital of Abuja have also been targeted
with such mass campaigns by the NMEP [19]. The evi-
dence from this study may imply that such initiatives are
gradually yielding the desirable outcome.

Although evidence suggest that urban locations are less
conducive for vector species [48, 49], some urban loca-
tions tend to have high malaria cases than nearby rural
settings and results from widespread mosquito breeding
sites such as urban agriculture, tyre tracks, and ditches
[50]. Moreover, peri-urban residents with low socio-eco-
nomic status also tend to have high prevalence of malaria
[51]. At the convergence of the current finding and these
previous reports is the realization that, ITN campaigns
ought to consider peri-urban locations and urban centres
where possible breeding sites are immanent.
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Pregnant women aged 40-44 years had lower odds of
ITN utilization compared with those aged 15-19. This
observation, however, varies from some earlier findings
from Nigeria and elsewhere [4, 29]. Ankomah et al. [29]
asserted that younger women may have lower chances
to ITN utilization because they have lower chance of
previous pregnancy, which would have granted them
opportunity to be educated about the need to utilize
ITN. Meanwhile, the finding concurs with one study that
assessed awareness, ownership and use of treated ITNs
in the Ekiti State of Nigeria [25]. It is worth noting that
young women are likely to have limited pregnancy expe-
rience compared with older women, and as such may be
scared and thereby remain committed to all measures
that can protect them and their fetus including consistent
ITN utilization.

Poorer women had higher odds of ITN utilization.
Most poor women in Nigeria are rural residents [39, 52],
and this suggests that the characteristics of these women
are in tandem with the features of rural women as far as
ITN utilization is concerned. Baume and Franca-Koh
[44] also recount that in Ghana, women with lower socio-
economic status (SES) had higher chances of utilizing
ITNs. The poor may be using ITNs as their only measure
against mosquito bite. Nonetheless, rich women may be
in households and environments that are well protected
against mosquitoes, or use other means to prevent mos-
quito bites, thereby rendering ITN utilization needless
[32].

Women who wanted their pregnancies later than the
time the pregnancies occurred had lower odds of using
ITNs compared with those who wanted their preg-
nancies when they occurred. Pregnancy intendness or
otherwise appear to have several implications on precau-
tionary measures taken by pregnant women. Compared
with women whose pregnancies occur unexpectedly,
utilization of ITN is more apparent among women with
intended pregnancy. This is because unintended preg-
nancy (i.e. pregnancies occurring earlier or later than
expected or not needed at all) contributes to an increase
in psychosocial distress and stress levels thereby compro-
mising the ability of a woman to exercise the necessary
precautionary measures [53, 54]. It is however, note-
worthy, that several other factors may contribute to less
ITN use other than psychosocial distress and stress lev-
els. In Rwanda, Thogarapalli et al. [55] similarly observed
that women with unintended pregnancies had reduced
chances of utilizing ITNs. Women with unintended preg-
nancies in Nigeria may require further encouragement
and education about ITN use.

Pregnant women who listened to radio at least once a
week had higher odds of ITN utilization than those who
did not listen at all. Radio has earlier been identified as an
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effective mass media option for delivering ITN messages
in Nigeria [29]. Radio is cost effective and has the poten-
tial for reaching large audience in a language that is easily
understood by the target audience [56]. The observations
made between radio and ITN utilization could imply that
radio is the principal medium for ITN advocacies.

Relative to North West region, women in all other
regions had lower odds of ITN utilization especially
those in the South West. It is worth noting that mass ITN
campaigns have taken place throughout the country [13].
The variation across the regions may be attributable to
two main explanations; behavioural issues and variation
in mass campaign strategies across states. As espoused
by the Health Belief Model, adoption of a health protec-
tive behaviour, ITN use in this case, is a function of per-
ceived risk of contracting malaria from mosquito bites
and perception of severity/fatality of malaria [57]. In the
case of malaria, these thoughts vary by region in the case
of Nigeria as revealed by a study that investigated knowl-
edge and preventive precautions of malaria [58]. Second,
due to variation in temperature, geographical terrain,
environmental factors and malaria prevention strate-
gies across regions [58-60], there may be variations in
intensity of mosquitoes across regions. In that instance,
ITN use is expected to be high in highly mosquito preva-
lent regions relative to less prevalent ones. With these, a
thorough reflection of mass campaigns and anti-malarial
initiatives to increase ITN availability in each household
should be a topmost priority. This is because almost all
subgroups identified in the study recorded ITN usage
above 60%, which is closer to the target of 80%.

Strengths and limitations

This study presents evidence from the 2018 Demographic
and Health Survey data, which is the most current
nationally representative data. The representative nature
of the survey, the dual stage sampling approach and rig-
our of the analyses reinforce the validity of the findings.
Amidst these strengths, the study has some limitations.
There is the temptation for some women to be coerced
by social desirability bias depending on the thoughts or
impression of their immediate environment (e.g. partner,
parents and friends) about ITN. It is worth interpreting
our results in light of the cross-sectional nature of the
survey. Due to the seasonality of malaria, the timing of
the survey might have affected the findings.

Conclusion

The study showed high ITN utilization among rural preg-
nant women in Nigeria. Socio-demographic predictors
of ITN utilization include age, education, wealth, reli-
gion, pregnancy intendness and exposure to radio. The
findings have revealed dimensions worth acknowledging
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in order to enhance the prospects of achieving national
anti-malarial initiatives, such as the NSMSP and the
NMEP. Since possession of ITN is not a guarantee for
utilization, women in urban locations need constant
reminder of ITN use through messages delivered at ANC
and radio advertisements. Successful ITN interventions
will be the ones that can address the contextual bottle-
necks of ITN utilization for rural and urban women in
Nigeria concurrently. The study has revealed that in addi-
tion to planning interventions along the lines of residence
(rural-urban), other essential characteristics such as age,
education wealth, religion, pregnancy intendness and
women’s exposure to radio should guide future interven-
tions that intend to upsurge ITN utilization among preg-
nant women in Nigeria. Subsequent mass ITN campaigns
and responsive interventions ought to take cognizance
of subgroups with suboptimal ITN use such as those in
south-west and south regions. Pragmatic steps should
also be taken to increase the availability of ITN in house-
holds since there is a moderately high use in households
with at least one ITN in Nigeria.

Abbreviations

aOR: Adjusted Odds Ratio; ANC: Antenatal Care; Cl: Confidence Interval; cOR:
Crude Odds Ratio; DHS: Demographic and Health Survey; ITN: Insecticide
Treated Net; NSMSP: National Strategic Malaria Strategic Plans; NHREC:
National Health Research Ethics Committee of Nigeria; NMEP: National Malaria
Elimination Programme; NDHS: Nigeria Demographic and Health Survey; NPC:
National Population Commission; RBM: Roll Back Malaria; SSA: Sub-Saharan
Africa; VIF: Variance Inflation Factor.

Acknowledgements
We appreciate the Measure DHS for granting us data for this study.

Authors’ contributions

EKA conceived the study and performed the analysis. KSA drafted the
background. SD and SY contributed to the methods, discussion, conclu-
sion and counter checked the study. All authors read and approved the final
manuscript.

Funding
No funding was received for this study.

Availability of data and materials
Data used for the study is freely available to the public via https://dhsprogram
.com/data/available-datasets.cfm.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
We have no competing interests.

Author details

! School of Public Health, Faculty of Health, University of Technology Sydney,
Sydney, NSW, Australia. 2 Department of Population and Health, College

of Humanities and Legal Studies, University of Cape Coast, Cape Coast, Ghana.
3 Mother and Infant Research Unit, University of Dundee, Dundee, UK. 4School
of International Development and Global Studies, University of Ottawa,


https://dhsprogram.com/data/available-datasets.cfm
https://dhsprogram.com/data/available-datasets.cfm

Ameyaw et al. Malar J

(2020) 19:407

Ottawa, Canada. ° The George Institute for Global Health, The Imperial College
London, London, United Kingdom.

Received: 21 April 2020 Accepted: 4 November 2020
Published online: 11 November 2020

References

1.

WHO. Malaria. 2020 https.//www.who.int/news-room/fact-sheets/detail/
malaria, Accessed 17 March 2020.

Centre for Disease Prevention and Control. CDC Malaria Program. Centre
for Disease Prevention and Control. 2017.

WHO. World Malaria Report. Geneva, World Health Organization; 2017.
https://www.who.int/malaria/publicatio ns/world -malaria-report-2017/
report/en/ Accessed 17 March 2020.

Singh M, Brown G, Rogerson SJ. Ownership and use of insecticide-
treated nets during pregnancy in sub-Saharan Africa: a review. Malar J.
2013;12:268.

Fana SA, Bunza MDA, Anka SA, Imam AU, Nataala SU. Prevalence and risk
factors associated with malaria infection among pregnant women in

a semi-urban community of north-western Nigeria. Infect Dis Poverty.
2015;4:24.

WHO. Guidelines for the treatment of malaria. Geneva,

World Health Organization; 2006 https:.//www.google.com/
url?sa=t&rct=j&q==&esrc=s&source=web&cd=1&cad=rja&uact
=8&ved=2ahUKEwjJ9-nx--XoAhXLTcAKHYYECjwQFjAAegQIARAB
&url=http%3A%2F%2Farchives.who.int%2Fpublications%2F2006%2F924
1546948_eng.pdf&usg=A0wWaw30G3-YSJepicAOM13SM8k3 Accessed 17
March 2020.

Roman E, Wallon M, Brieger W, Dickerson A, Rawlins B, Agarwal K. Moving
malaria in pregnancy programs from neglect to priority: experience from
Malawi, Senegal, and Zambia. Glob Health Sci Pract. 2014;2:55-71.

De Beaudrap P, Turyakira E, White LJ, Nabasumba C, Tumwebaze B, et al.
Impact of malaria during pregnancy on pregnancy outcomes in a Ugan-
dan prospective cohort with intensive malaria screening and prompt
treatment. Malar J. 2013;12:139.

Do M, Babalola S, Awantang G, Toso M, Lewicky N, Tompsett A. Associa-
tions between malaria-related ideational factors and care-seeking behav-
jour for fever among children under five in Mali, Nigeria, and Madagascar.
PLoS One. 2018;13:e0191079.

Amusan VO, Umar YA, Vantsawa PA. Knowledge, attitudes and practices
on malaria prevention and control among private security guards

within Kaduna Metropolis Kaduna State-Nigeria. Sci J Public Health.
2017;5:240-5.

Oladimeji KE, Tsoka-Gwegweni JM, Ojewole E, Yunga ST. Knowledge of
malaria orevention among pregnant women and non-pregnant mothers
of children aged under 5 years in Ibadan South West Nigeria. Malar J.
2019;18:92.

WHO. Global malaria control and elimination: report of a technical review.

Geneva, World Health Organization; 2008. https://apps.who.int/malaria/
docs/elimination/MalariaControlEliminationMeetings.pdfAccessed 17
March 2020.

Federal Ministry of Health. National Malaria Elimination Programme:
National Malaria Strategic Plan 2014-2020, Nigeria 2014.

National Population Commission (NPC) [Nigerial, ICF. Nigeria Demo-
graphic and Health Survey 2018. 2019. Abuja, Nigeria, and Rockville,
Maryland, USA: NPC and ICF.

NPC Nigeria, Macro IC. Nigeria Demographic and Health Survey 2008.
Andrada A, Herrera S, Inyang U, Mohammed AB, Uhomoibhi P, Yé Y. A
subnational profiling analysis reveals regional differences as the main
predictor of ITN ownership and use in Nigeria. Malar J. 2019;18:185.

Auta A. Demographic factors associated with insecticide treated net use
among Nigerian women and children. North Am J Med Sci. 2012;4:40.
Tobin-West Cl, Kanu EN. Factors influencing the use of malaria prevention
methods among women of reproductive age in peri-urban communities
of Port Harcourt City, Nigeria. Niger Postgrad Med J. 2016;23:6-11.
National Malaria Elimination Programme, National Population Commis-
sion, National Bureau of Statistics, ICF. Nigeria Malaria Indicator Survey
2015.2016 Abuja, Nigeria.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

Page 8 of 9

Toso M. SBCC Activities strengthen impact of mass bed net distribution
in Zamfara, Nigeria: 2016. Retrieved from https://healthcommcapacity.
org/sbcc-activities-strengthen-impact-mass-bed-net-distribution-zamfa
ra-nigeria/ on June 14, 2020.

Blackburn BG, Eigege A, Gotau H, Gerlong G, Miri E, Hawley WA, et al.
Successful integration of insecticide-treated bed net distribution with
mass drug administration in Central Nigeria. Am J Trop Med Hyg.
2006;75:650-5.

YeY, Patton E, Kilian A, Dovey S, Eckert E. Can universal insecticide-treated
net campaigns achieve equity in coverage and use? The case of northern
Nigeria. Malar J. 2012;11:32.

Ankomah A, Adebayo SB, Arogundade ED, Anyanti J, Nwokolo E, Inyang
U, et al. The effect of mass media campaign on the use of insecticide-
treated bed nets among pregnant women in Nigeria. Malar Res Treat.
2014,2014:694863.

Omonijo A, Omonijo AO. Assessment of the status of awareness,
ownership, and usage of long-lasting insecticide treated nets after mass
distribution in Ekiti State Nigeria. J Parasitol Res. 2019,2019:1273714.
Ezire O, Adebayo SB, Idogho O, Bamgboye EA, Nwokolo E. Determinants
of use of insecticide-treated nets among pregnant women in Nigeria. Int
JWomens Health. 2015;7:655-61.

Russell CL, Sallau A, Emukah E, Graves PM, Noland GS, Nondi JM, et al.
Determinants of bed net use in Southeast Nigeria following mass distri-
bution of LLINs: implications for social behavior change interventions.
PLoS One. 2015;10:e0139447.

Adedokun ST, Uthman OA. Individual and contextual correlates of mos-
quito net use among women in Nigeria. Malar J. 2020;19:138.

Ankomah A, Adebayo SB, Arogundade ED, Anyanti J, Nwokolo E, Ladipo
O, et al. Determinants of insecticide-treated net ownership and utilization
among pregnant women in Nigeria. BMC Public Health. 2012;12:105.
Koenker H, Olapeju B, Toso M, Ricotta E. Insecticide-treated nets (ITN)
access and use report. Breakthrough ACTION and PMI Vector Works
projects, Johns Hopkins Center for Communication Programs. Published
August 2019. Updated April 2020. Retrieved from https:/itnuse.org/

ICF. Demographic and Health Surveys Standard Recode Manual for DHS7.
The Demographic and Health Surveys Program; 2018. Rockville, Mary-
land, US.A.

Manu G, Boamah-Kaali EA, Febir LG, Ayipah E, Owusu-Agyei S, Asante KP.
Low utilization of insecticide-treated bed net among pregnant women in
the middle belt of Ghana. Malar Res Treat. 2017;2017:7481210.
Aberese-Ako M, Magnussen P, Ampofo GD, Tagbor H. Health system,
socio-cultural, economic, environmental and individual factors influenc-
ing bed net use in the prevention of malaria in pregnancy in two Ghana-
ian regions. Malar J. 2019;18:363.

Belay M, Deressa W. Use of insecticide treated nets by pregnant women
and associated factors in a pre-dominantly rural population in northern
Ethiopia. Trop Med Int Health. 2008;13:1303-13.

Inungu JN, Ankiba N, Minelli M, Mumford V, Bolekela D, Mukoso B, et al.
Use of insecticide-treated mosquito net among pregnant women and
guardians of children under five in the Democratic Republic of the
Congo. Malar Res Treat. 2017;2017:5923696.

Yitayew AE, Enyew HD, Goshu YA. Utilization and associated factors of
insecticide-treated bed net among pregnant women attending antenatal
clinic of Addis Zemen Hospital, North-Western Ethiopia: an institutional
based study. Malar Res Treat. 2018;2018:3647184.

Kanmiki EW, Awoonor-Williams JK, Phillips JF, Kachur SP, Achana SF,
Akazili J, et al. Socio-economic and demographic disparities in owner-
ship and use of insecticide treated bed nets for preventing malaria
among rural reproductive-aged women in northern Ghana. PLoS ONE.
2019;14:20211365.

Grace-Martin K. Strategies for Choosing the Reference Category in
Dummy Coding; 2008. Retrieved from https://www.theanalysisfact
or.com/strategies-dummy-coding/ on June 14, 2020.

Ladi-Akinyemi TW, Ladi-Akinyemi BO, Olatona FA, Oluwole FA. Owner-
ship and utilization of long-lasting insecticide nets among caregivers of
children under-5 years in Ogun State, Nigeria: a rural-urban comparison.
JClin Sci. 2018;15:145-55.

Nwagha TU, Nwagha Ul, Dim CC, Anyaehie UB, Egbugara M, Onwasigwe
C. Benefit incidence analysis of free insecticide treated nets distribution in
urban and rural communities of Enugu state, South East Nigeria. Niger J
Clin Pract. 2014;17:168-73.


https://www.who.int/news-room/fact-sheets/detail/malaria
https://www.who.int/news-room/fact-sheets/detail/malaria
https://www.who.int/malaria/publicatio
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwjJ9-nx--XoAhXLTcAKHYyECjwQFjAAegQIARAB&url=http%3A%2F%2Farchives.who.int%2Fpublications%2F2006%2F9241546948_eng.pdf&usg=AOvVaw30G3-YSJepicA9M13SM8k3
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwjJ9-nx--XoAhXLTcAKHYyECjwQFjAAegQIARAB&url=http%3A%2F%2Farchives.who.int%2Fpublications%2F2006%2F9241546948_eng.pdf&usg=AOvVaw30G3-YSJepicA9M13SM8k3
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwjJ9-nx--XoAhXLTcAKHYyECjwQFjAAegQIARAB&url=http%3A%2F%2Farchives.who.int%2Fpublications%2F2006%2F9241546948_eng.pdf&usg=AOvVaw30G3-YSJepicA9M13SM8k3
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwjJ9-nx--XoAhXLTcAKHYyECjwQFjAAegQIARAB&url=http%3A%2F%2Farchives.who.int%2Fpublications%2F2006%2F9241546948_eng.pdf&usg=AOvVaw30G3-YSJepicA9M13SM8k3
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwjJ9-nx--XoAhXLTcAKHYyECjwQFjAAegQIARAB&url=http%3A%2F%2Farchives.who.int%2Fpublications%2F2006%2F9241546948_eng.pdf&usg=AOvVaw30G3-YSJepicA9M13SM8k3
http://apps.who.int/malaria/docs/elimination/MalariaControlEliminationMeetings.pdfAccessed
http://apps.who.int/malaria/docs/elimination/MalariaControlEliminationMeetings.pdfAccessed
https://healthcommcapacity.org/sbcc-activities-strengthen-impact-mass-bed-net-distribution-zamfara-nigeria/
https://healthcommcapacity.org/sbcc-activities-strengthen-impact-mass-bed-net-distribution-zamfara-nigeria/
https://healthcommcapacity.org/sbcc-activities-strengthen-impact-mass-bed-net-distribution-zamfara-nigeria/
http://itnuse.org/
https://www.theanalysisfactor.com/strategies-dummy-coding/
https://www.theanalysisfactor.com/strategies-dummy-coding/

Ameyaw et al. Malar J

40.

41.

42.

43,
44,

45.

46.

47.

48.

49.

50.

(2020) 19:407

Garci'a-Basteiro AL, Schwabe C, Aragon C, Baltazar G, Rehman AM,

Matias A, et al. Determinants of bed net use in children under five and
household bed net ownership on Bioko Island, Equatorial Guinea. Malar J.
2011;10:179.

Mbengue MA, Bei AK, Mboup A, Ahouidi A, Sarr M, Mboup S, Gaye O.
Factors influencing the use of malaria prevention strategies by women in
Senegal: a cross-sectional study. Malar J. 2017;16:470.

Adaji J, Gabriel OE. Access and usage of long lasting insecticidal

nets (LLIN) in rural communities of Benue State Nigeria. Health Sci.
2019;13:618.

Ricotta E, Oppong S, Yukich JO, Briét OJ. Determinants of bed net use
conditional on access in population surveys in Ghana. Malar J. 2019;18:63.
Baume CA, Franca-Koh AC. Predictors of mosquito net use in Ghana.
Malar J. 2011;10:265.

President’s Malaria Initiative Nigeria: Malaria Operational Plan Fy 2019.
New York: USAID. 2019. Retrieved from https://www.google.com/
url?sa=t&rct=j&q==&esrc=s&source=web&cd==8&cad=rja&uact=
8&ved=2ahUKEwj7zOWwjv7nAhXN4IUKHSmMJAYOQFjAHegQIBRAB
&url=https%3A%2F%2Fwww.pmi.govd2Fdocs%2Fdefault-source%2Fdef
ault-document-library%2Fmalaria-operational-plans%2Ffy19%2Ffy-
2019-nigeria-malaria-operational-lan.pdf%3Fsfvrsn%3D3&usg=A0vVa
w1NUzSOIUNsp1DNQnYvNfce Accessed 3 March 2020.

Richards FO, Emukah E, Graves PM, Nkwocha O, Nwankwo L, Rakers L,

et al. Community-wide distribution of long-lasting insecticidal nets can
halt transmission of lymphatic filariasis in Southeastern Nigeria. Am J Trop
Med Hyg. 2013,89:578-87.

Uzoamaka AO, Onyemaechi NE, Ajogwu OS. Knowledge and utilization

of insecticide treated nets in a rural community in Southeast Nigeria. Int J
Health Sci Res. 2016;6:37-43.

Wilson ML, Krogstad DJ, Arinaitwe E, Arevalo-Herrera M, Chery L, Ferreira
MU, et al. Urban malaria: understanding its epidemiology, ecology, and
transmission across seven diverse ICEMR network sites. Am J Trop Med
Hyg. 2015;93(3_Suppl):110-23.

Takken W, Lindsay S. Increased threat of urban malaria from Anopheles
stephensi mosquitoes, Africa. Emerg Infect Dis. 2019;25:1431.

De Silva PM, Marshall JM. Factors contributing to urban malaria
transmission in sub-Saharan Africa: a systematic review. J Trop Med.
2012;2012:819563.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Page 9 of 9

. Mathanga DP, Tembo AK, Mzilahowa T, Bauleni A, Mtimaukenena K, Taylor

TE, et al. Patterns and determinants of malaria risk in urban and peri-
urban areas of Blantyre Malawi. Malar J. 2016;15:590.

National Population Commission (NPC) and ORC Macro. Nigerian
Demographic and Health Survey 2003. Calverton: National Population
Commission and ORC Macro; 2004.

Messer LC, Dole N, Kaufman JS, Savitz DA. Pregnancy intendedness,
maternal psychosocial factors and preterm birth. Matern Child Health J.
2005;9:403-12.

Baschieri A, Machiyama K, Floyd S, Dube A, Molesworth A, Chihana M.
Unintended childbearing and child growth in Northern Malawi. Matern
Child Health J. 2017,21:467-74.

Thogarapalli N, Mkandawire P, Rulisa S, Luginaah I. Investigating the asso-
ciation between pregnancy intention and insecticide-treated bed net
(ITN) use: a cross-sectional study of pregnant women in Rwanda. J Public
Health. 2015;23:241-8.

Botchway K. Ghana Media Measurement: Top TV and Radio Stations 2018.
GeoPoll, 2019. Retrieved from https://www.geopoll.com/blog/ghana
-media-measurement-top-tv-radio-2018/ Accessed 30 August 2019.
Rosenstock IM, Strecher V, Becker J. Social learning theory and the health
belief model. Health Educ Q. 1988;15:175-83.

lyanda AE, Osayomi T, Boakye KA, Lu Y. Regional variation and demo-
graphic factors associated with knowledge of malaria risk and preven-
tion strategies among pregnant women in Nigeria. Women Health.
2020;20(60):456-72.

Adigun AB, Gajere EN, Oresanya O, Vounatsou P. Malaria risk in Nigeria:
Bayesian geostatistical modelling of 2010 malaria indicator survey data.
Malar J. 2015;14:156.

Moise IK, Roy SS, Nkengurutse D, Ndikubagenzi J. Seasonal and geo-
graphic variation of pediatric malaria in Burundi: 2011 to 2012. Int J
Environ Res Public Health. 2016;13:425.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=8&cad=rja&uact=8&ved=2ahUKEwj7zOWwjv7nAhXN4IUKHSmJAY0QFjAHegQIBRAB&url=https%3A%2F%2Fwww.pmi.gov%2Fdocs%2Fdefault-source%2Fdefault-document-library%2Fmalaria-operational-plans%2Ffy19%2Ffy-2019-nigeria-malaria-operational-lan.pdf%3Fsfvrsn%3D3&usg=AOvVaw1NUzSOIUNsp1DNQnYvNfce
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=8&cad=rja&uact=8&ved=2ahUKEwj7zOWwjv7nAhXN4IUKHSmJAY0QFjAHegQIBRAB&url=https%3A%2F%2Fwww.pmi.gov%2Fdocs%2Fdefault-source%2Fdefault-document-library%2Fmalaria-operational-plans%2Ffy19%2Ffy-2019-nigeria-malaria-operational-lan.pdf%3Fsfvrsn%3D3&usg=AOvVaw1NUzSOIUNsp1DNQnYvNfce
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=8&cad=rja&uact=8&ved=2ahUKEwj7zOWwjv7nAhXN4IUKHSmJAY0QFjAHegQIBRAB&url=https%3A%2F%2Fwww.pmi.gov%2Fdocs%2Fdefault-source%2Fdefault-document-library%2Fmalaria-operational-plans%2Ffy19%2Ffy-2019-nigeria-malaria-operational-lan.pdf%3Fsfvrsn%3D3&usg=AOvVaw1NUzSOIUNsp1DNQnYvNfce
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=8&cad=rja&uact=8&ved=2ahUKEwj7zOWwjv7nAhXN4IUKHSmJAY0QFjAHegQIBRAB&url=https%3A%2F%2Fwww.pmi.gov%2Fdocs%2Fdefault-source%2Fdefault-document-library%2Fmalaria-operational-plans%2Ffy19%2Ffy-2019-nigeria-malaria-operational-lan.pdf%3Fsfvrsn%3D3&usg=AOvVaw1NUzSOIUNsp1DNQnYvNfce
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=8&cad=rja&uact=8&ved=2ahUKEwj7zOWwjv7nAhXN4IUKHSmJAY0QFjAHegQIBRAB&url=https%3A%2F%2Fwww.pmi.gov%2Fdocs%2Fdefault-source%2Fdefault-document-library%2Fmalaria-operational-plans%2Ffy19%2Ffy-2019-nigeria-malaria-operational-lan.pdf%3Fsfvrsn%3D3&usg=AOvVaw1NUzSOIUNsp1DNQnYvNfce
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=8&cad=rja&uact=8&ved=2ahUKEwj7zOWwjv7nAhXN4IUKHSmJAY0QFjAHegQIBRAB&url=https%3A%2F%2Fwww.pmi.gov%2Fdocs%2Fdefault-source%2Fdefault-document-library%2Fmalaria-operational-plans%2Ffy19%2Ffy-2019-nigeria-malaria-operational-lan.pdf%3Fsfvrsn%3D3&usg=AOvVaw1NUzSOIUNsp1DNQnYvNfce
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=8&cad=rja&uact=8&ved=2ahUKEwj7zOWwjv7nAhXN4IUKHSmJAY0QFjAHegQIBRAB&url=https%3A%2F%2Fwww.pmi.gov%2Fdocs%2Fdefault-source%2Fdefault-document-library%2Fmalaria-operational-plans%2Ffy19%2Ffy-2019-nigeria-malaria-operational-lan.pdf%3Fsfvrsn%3D3&usg=AOvVaw1NUzSOIUNsp1DNQnYvNfce
https://www.geopoll.com/blog/ghana-media-measurement-top-tv-radio-2018/
https://www.geopoll.com/blog/ghana-media-measurement-top-tv-radio-2018/

	Rural–urban variation in insecticide-treated net utilization among pregnant women: evidence from 2018 Nigeria Demographic and Health Survey
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Data source
	Study variables
	Outcome variable
	Independent variable
	Analytical technique

	Ethical approval

	Results
	Residential status, socio-demographic characteristics and ITN utilization among pregnant women
	Binary logistic regression on residential status and ITN utilization

	Discussion
	Strengths and limitations

	Conclusion
	Acknowledgements
	References




