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Background: Malaria in pregnancy is still a major health issue in Nigeria, accounting for 

about 33% of cause of maternal death. Despite massive efforts to make insecticide-treated net 

(ITN) available to pregnant women in Nigeria, the use is still low. This study was conducted 

to identify facilitators and inhibitors for the use of ITN/long-lasting insecticidal net (LLIN) 

among pregnant women in Nigeria.

Methods: Data were obtained from the 2011 State-Specific HIV & AIDS, Reproductive and 

Child Health Survey conducted in 18 states of Nigeria. The survey was a population-based 

study among men and women of reproductive age living in households in rural and urban areas 

of Nigeria. Multistage cluster sampling technique was used to select eligible respondents. The 

sample size per state was 960 respondents. Data were collected between October and November 

2011. The analysis was done using Statistical Package for Social Sciences (SPSS) version 20.

Results: A total of 11.5% of the respondents were pregnant at the time of the survey of which 

73.2% lived in rural location and approximately 70% were either not educated or attained at most 

a primary school education. A total of 93.2% of respondents have heard of net, 82.6% were confi-

dent that they can hang or use a net, and 64.6% owned an ITN/LLIN in their household while the 

actual use was just 19.2%. We found education, location (urban–rural), confidence to use a net, 

and knowledge that the use of a net can protect a pregnant woman from malaria to be significant at 

5% level. The number of nets owned per household, the length of time the net is owned, age, and 

marital status were not significant. Multiple logistics regression shows that pregnant women who 

are confident to hang or use a net were almost ten times more likely to use a net than those who 

do not know, while those who know that the use of an ITN/LLIN can protect a pregnant woman 

from malaria were almost two times more likely to use a net than those who do not know.

Conclusion: In general, while owning a net facilitates its use, ownership does not necessarily 

translate to usage. Owning more than one ITN/LLIN per household was not significant in the 

use of an ITN/LLIN by pregnant women in this study, neither was the length of time the net was 

owned. This study shows that increasing the number of nets owned per household might not 

be a critical decider on whether the net will be used or not. We recommend massive education 

on the use of ITN. Skill building on use and increasing knowledge on the benefits of using nets 

may contribute to improving ITN use among pregnant women in Nigeria.

Keywords: net use in pregnancy, long-lasting insecticidal nets, education, skill building, mas-

sive distribution of nets

Introduction
Malaria still remains one of the main causes of mortality and morbidity in Nigeria and 

in most Sub-Saharan African countries.1 Malaria is endemic in Nigeria, with year-

round transmission. In Nigeria, 98% of all cases of malaria are due to Plasmodium 

falciparum. This is the species that is responsible for the severe form of the disease that 

leads to death. It is transmitted from bites of an infected female Anopheles mosquito to 
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man.2 Prior to 2010, available data were insufficient to clearly 

microstratify epidemiological profile of Nigeria’s malaria. 

However, the 2010 Nigeria Malaria Indicator Survey revealed 

that malaria parasite prevalence is still high, with an average 

prevalence of 42% among children under the age of 5 years 

and zonal variations ranging from 28% in the South East to 

50% in the South West.3 Malaria is responsible for mortality 

in almost one-third of children under 5 years and is associ-

ated with one-tenth of maternal deaths in Nigeria.4 About 

63% of hospital attendance in Nigeria health care facilities 

is caused by malaria.4 Out of ten childhood deaths, malaria 

causes three. It is estimated that in every 30 seconds, a child 

dies of malaria.4 The burden is so much that approximately 

300,000 children die of malaria annually and over 70% of 

illness in children under 5 years is due to malaria; this leads 

to school absenteeism. Malaria causes abortion and low birth 

weight in pregnancy.4

It has been reported that each year, an estimated 25 mil-

lion pregnancies are at risk of malaria in Sub-Saharan Africa, 

the consequences of which can be serious for both mother 

and fetus in terms of morbidity and mortality.5 Malaria in 

pregnancy is still a major health issue in Nigeria. It accounts 

for approximately 33% of cause of maternal death.6 Despite 

massive efforts to make insecticide-treated net (ITN) avail-

able to pregnant women in Nigeria, the use is still low.3

The National Malaria Control Strategic Plan (NMCSP) 

addresses national health and development priorities, includ-

ing the Roll Back Malaria goals and the Millennium Develop-

ment Goals. The NMCSP priority is increasing possession 

and use of ITNs and long-lasting insecticidal nets (LLINs), 

especially among children under 5  years and pregnant 

women.7 Prevention and treatment of malaria in pregnancy 

is one of the three core interventions of the 2009–2013 

NMCSP.7 The updated NMSP focuses on household owner-

ship of at least two LLINs with the objective of increasing 

LLIN use to 80%.7

The evidence for the efficacy of ITNs in preventing 

malaria infection8 and its consequences in pregnancy is 

strong, as reported in a Cochrane review in 20099 and in 

a more recent meta-analysis,10 which examined malaria 

prevention in pregnancy datasets from different African 

nations. The evidence showed a strong correlation between 

the use of ITNs and reduction in stillbirths, improvements 

in birth weights of babies, and a reduction in the prevalence 

of parasitemia and anemia in pregnant women. A communal 

protective effect of ITNs and reduction in the overall vector 

density have also been observed in some settings.11

Despite the known health benefits of using ITN in 

pregnancy, the use is still very low (16.4% and 16.0% for ITN 

and LLIN, respectively)12 with wide variation across geopo-

litical zones. Understanding the profile of users can provide 

very useful information in understanding the facilitators and/

or inhibitors for the use of ITN among pregnant women. 

In this study, we attempt to answer the question: What are 

the facilitators for net use among pregnant women? We also 

sought to answer the questions: Which population subgroups 

of pregnant women should be targeted to scale-up ITN use? 

What messages should be reinforced and what skills should 

be built to promote the use of an ITN/LLIN?

Materials and methods
Data for the study were sourced from the 2011 State-Specific 

HIV & AIDS, Reproductive and Child Health Survey 

(SARHS). This was a population-based study aimed at assess-

ing and monitoring levels of, and trends in, various indicators 

of maternal, sexual, and reproductive health issues in 18 

Nigerian states (Akwa Ibom, Bauchi State, Benué, Cross River 

State, Delta State, Edo State, Jigawa State, Kaduna State, Kano 

State, Katsina State, Kebbi State, Lagos State, Nasarawa State, 

Ogun State, Oyo State, Rivers State, Sokoto State, and Zamfara 

State). It had a sample size of 17,280 (ie, 960 per state). Data 

were weighted to accommodate differences in population size. 

Ethical approvals were sought and obtained from the Nigerian 

Institute of Medical Research (one of the Institutional Review 

Board in Nigeria). A consent form was administered to the 

respondent before each interview was conducted.

Eligible respondents for this survey were women aged 

15–49  years and men aged 15–64  years. Selection was 

through a stratified probability sampling technique based 

on locality. Individual respondents were selected within 

households in various enumeration areas (EAs) across the 

country. EA is a small area in a community composed of one 

or more neighboring blocks. In Nigeria, EAs were created by 

the National Population Commission for the 2006 Census. 

EAs are the basic units for enumeration. Within a state, all 

eligible persons, irrespective of their place of residence (rural 

or urban), were given an equal chance of being included in 

the final sample. Using an appropriate formula that allows for 

comparison between the baseline and subsequent follow-up 

studies, sample sizes were calculated based on a 5% level of 

significance and 80% power of the test. Questionnaires were 

pretested and administered by trained interviewers under the 

supervision of seasoned researchers.

Data
The dataset used for this analysis was from the dataset 

of SARHS 2011. In total, the dataset consists of 16,032 

respondents’ responses with females accounting for 40.7% 
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of the responses. We limited our analysis to 850 women who 

reported that they were pregnant at the time of the survey.

Analysis
Data were entered and cleaned using Census and Survey 

Processing System software. Analysis was done using Statisti-

cal Package for Social Sciences (SPSS) version 20. Chi-square 

test was used to test the significance of selected demographic 

variables on the use of net. Multiple logistic regression was 

used to estimate the strength of the association.

Variables in the analysis
Dependent variable
Pregnant women’s use of an ITN/LLIN is the dependent 

variable in this study. For the purpose of this study, we used 

the number that reported sleeping under mosquito net the 

last night before the survey. The variable is coded 1 if the 

respondents slept under a net and 0 if not.

Independent variables
Independent variables used in the study include:

1.	 Place (locality) of residence: Place of residence was 

measured based on whether the respondent resided in 

an urban or rural area at the time of the survey. This was 

coded as 1 if the respondent resided in an urban area and 

0 if the respondent resided in a rural area.

2.	 Age of the respondents: The current age of the respon-

dent was measured in years, and this ranged between 

15 years and 49 years. Age was included as a categorical 

variable in all models and subdivided into 15–19 years, 

20–24 years, 25–29 years, 30–34 years, 34–39 years, and 

40–49 years.

3.	 Educational attainment: Educational attainment was 

categorized into five categories: no education, Quranic 

only, at most primary, at most secondary, and tertiary. 

In the multiple regression analysis, two dummy variables 

were created for educational attainment: attained at least 

a secondary school education or not. Attained at least a 

secondary school education is coded 1 and not is coded 0.  

The second dummy created is never attended a formal 

school or have some level of formal education, with some 

level of formal education coded 1 and never attended 

formal school coded 0 (reference group).

4.	 Marital status: Marital status was grouped into three 

categorical variables: married or cohabiting, formally 

married (divorced, separated, or widowed), and never 

married. In the multivariate analysis, married or cohab-

iting and formally married were grouped and coded 1, 

while never married was coded 0 (reference group).

  5.	 Ever heard of nets: Ever heard of a mosquito net or ITN 

was measured as yes or no. Yes was coded 1, while no 

was coded 0.

  6.	 Ownership of net: Respondents were asked if they own a 

mosquito net or ITN. Those who responded affirmative 

were coded 1, while no was coded 0.

  7.	 Average number of nets owned per household: We 

attempted to tease out the effect of number of nets 

owned on use. We came up with four categories based 

on respondents’ responses: owns one net, owns two nets, 

owns three nets, and owns four or more nets.

  8.	 Length of time ITN is owned: We created two vari-

ables from this by categorizing length of time: an ITN/

LLIN is owned 0–6 months and more than 6 months 

(variable 1) and 0–12 months and more than 12 months 

(variable 2).

  9.	 Confidence can hang and use a net: Information on the 

ability and confidence to hang and use a net was solic-

ited. Those who reported they can hang and use a net 

were coded 1, while those who cannot were coded 0.

10.	 Knowledge that sleeping under a net protects pregnant 

women from malaria: Respondents were asked ques-

tions on the awareness of benefits of using a net. Those 

who knew that the use of net (mosquito net or ITN) can 

protect pregnant women from malaria were coded 1, 

while those who did not know were coded 0.

Results
Characteristics of the study population
About 12% of the total respondents reported that they 

were pregnant at the time of the survey. An analysis of 

demographic characteristics of those who reported that they 

were pregnant at the time of survey (Table 1) shows that 

approximately 56% were aged 20–34 years, while over 90% 

were either married or cohabiting with a partner. In terms 

of education, as much as 38% had no education, while over 

70% resided in rural localities.

Knowledge, ownership, and use of ITN 
among pregnant women
Awareness of net is very high among studied pregnant 

women (92%). Eight out of every ten pregnant women were 

confident that they can use or hang a net, while almost four 

out of ten knew that the use of an ITN/LLIN can protect a 

pregnant woman from malaria. Ownership of at least one 

ITN/LLIN in a household was just 67%, while the use was 

as low as 19% among all women who are pregnant. Among 

women who owned at least one net in a household, the use 

was 29.9% (Figure 1).
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Bivariate analysis
Findings from bivariate analysis are shown in Table 2. 

The independent variables were tested at 5% level of 

significance. The result shows that location (P=0.020), 

educational attainment (P=0.001), ever heard (P=0.002), 

ownership (P,0.0001), confidence to hang and use a net 

(P,0.0001), and knowledge that sleeping under an ITN/

LLIN can protect pregnant women from malaria (P,0.0001) 

were significant variables. Marital status, age, length of 

time a woman owns a net, and the average number of nets 

owned in a household were not significant. The relationship 

between the use of nets and education is positive, meaning 

that the higher the level of education, the higher the level 

of use of an ITN/LLIN.

Multivariate analysis of factors associated 
with the use of ITN among pregnant 
women
Multivariate analysis was conducted using multiple logistic 

regression in an attempt to establish possible association 

between the use of ITN by pregnant women and some 

independent variables. Goodness-of-fit test was based on 

Hosmer–Lemeshow test13 with a P-value of 0.750. Only 

variables that were significant using chi-square test were 

included in the logistics regression model, and they include 

location (with urban location as the reference); educational 

attainment (with at most primary or Quranic education as the 

reference), ever heard of nets (never heard as the reference), 

confidence to hang or use a net, and knowledge that the use of 

an ITN/LLIN can protect pregnant woman from malaria.

At 5% level of significance, we found only two of the 

independent variables to be significant: confidence to hang or 

use a net (P=0.002), and knowledge that the use of nets can 

protect a pregnant woman from malaria (P=0.012). At 10% 

level of significance, educational attainment was significant 

(P=0.099). The other variables used in the logistics regres-

sion were not significant.

Pregnant women who know how to hang or use a net 

were found to be almost ten times more likely to use a net 

compared with pregnant women who do not know how to 

use or hang a net (odds ratio [OR]: 9.506; 95% confidence 

interval [CI]: 2.276 and 39.700). Pregnant women who know 

that the use of an ITN/LLIN can protect a pregnant woman 

against malaria were found to be almost two times more 

likely to use a net compared with those who do not know 

Table 1 Background characteristics of study population

Background characteristics (n=850) %

Age category
15–19 years 12.2
20–24 years 22.5
25–29 years 23.2
30–34 years 17.7
35–40 years 15.7
40–49 years 8.7

Marital status
Married or cohabiting 94.2
Never married 3.2
Formally married 2.6

Educational attainment
No education 36.8
Quranic only 14.1
Primary only 19.3
Secondary 25.2
Tertiary 4.6

Location (urban–rural)
Urban 26.8
Rural 73.2

Total 100.0

Figure 1 Proportion of pregnant women who have ever heard of a net, own a net, are confident can hang or use a net, and slept under a net.
Abbreviation: ITN, insecticide-treated net.
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that the use of an ITN/LLIN can protect a pregnant woman 

from malaria (OR: 1.813; 95% CI: 1.142 and 2.877). Detailed 

findings are shown in Table 3.

Discussion
The use of an ITN/LLIN by pregnant women is a strongly 

recommended approach to malaria prevention in pregnancy 

as it ensures not only the mother’s health but also that of the 

fetus.7 The result shows that only 19.2% of pregnant women 

slept under a net the last night before the survey. In this study, 

we attempted to find some of the facilitators of ITN/LLIN 

use among pregnant women. We deduce from the results 

that confidence to use or hang an ITN/LLIN and knowledge 

that the use of an ITN/LLIN can protect a pregnant woman 

from malaria are facilitators to use an ITN/LLIN by pregnant 

women. We also found some significant differences between 

rural and urban locations, those with at least secondary 

education and those without, such that the higher ones level 

of education, the less likelihood of using an ITN/LLIN. In 

terms of messages to be reinforced and skills to be built, we 

found messages on knowledge that the use of an ITN/LLIN 

can protect a pregnant woman from malaria and skills on 

how to hang or use a net to be very significant.

With over 90% of pregnant women being aware of nets, 

malaria interventions, especially those targeting pregnant 

women, need to go beyond creating awareness on net use 

to deepening knowledge and skills on the benefits of using 

and also building skills on the use of an ITN/LLIN. Inter-

personal communications and community engagement has 

been shown in some other studies as very good options to 

increase knowledge and build skills.14,15 While ownership of 

a net is very significant, we did not find a significant relation-

ship with the number of nets owned, the length of time the 

household has owned the net, and the actual use of the net. 

This seems to suggest that the use of a net is not necessarily 

a function of the number of nets owned but having the right 

information and skills to use it.

The findings of this study are close to what were found 

in some other studies that identified the need to scale-up 

community awareness and malaria education to promote 

net use in Nigeria.14,15 Marital status and age, like in most 

other studies, were not significant variables explaining the 

use of nets among pregnant women. Ankomah et al16 found 

that pregnant women who listened to mass media were more 

likely to adopt strategies to protect themselves from malaria 

and recommended that behavior change communication 

messages that aimed at promoting net use and antenatal 

attendance are necessary in combating malaria.16 Our find-

ings suggest that the messages should be tailored toward 

Table 2 Percentage of pregnant women who slept under ITN 
the last night before the survey by selected characteristics

Selected characteristics (n=850) % P-value

Age category 1
15–19 years 21.2 0.129
20–24 years 25.1
25–29 years 18.8
30–34 years 15.3
35–40 years 18.0
40–49 years 12.2

Marital category
Married or cohabiting 19.8 0.221
Never married 7.4
Formerly married 13.6

Educational attainment
No education 21.7 0.001
Quranic only 30.8
Primary only 14.0
Secondary 13.1
Tertiary 17.9

Location (urban–rural)
Urban 14.5 0.020
Rural 20.9

Level of education (at least primary or Quranic education)
Some education 17.7 0.089
No education 21.7

Level of education (at least a secondary school education)
Secondary or tertiary 13.8 0.018
Primary of Quranic 21.1

Ever heard of nets
No 5.3 0.002
Yes 20.3

Owns a net
No 0.3 0.0001
Yes 29.7

Confident to hang or use a net
No 3.4 0.0001
Yes 22.7

Knows that use of an ITN/LLIN can prevent malaria in pregnancy
No 14.0 0.0001
Yes 27.5

Length of time net is owned
Within last 6 months 27.8 0.322
More than 6 months 30.5

Length of time net is owned (at least 12 months)
Within 12 months 30.1 0.487
More than 12 months 29.5

Number of nets owned by household (one net)
Owns one net 30.4 0.487
More than one net 29.6

Number of nets owned by household (at least two nets)
Owns at most two nets 28.2 0.067
Owns more than two nets 35.8

Number of nets owned by household (at least three nets)
Owns at most three nets 28.2 0.023
Owns more than three nets 40.4

Number of nets owned by household (two nets)
Owns two nets 26.9 0.080
More or less than two nets 32.7

Abbreviations: ITN, insecticide-treated net; LLIN, long-lasting insecticidal net.
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building skills and messages that increase pregnant women’s 

knowledge of the benefit of using an ITN/LLIN.

We found no significant difference between those who 

own just one net and those who own more than one net in a 

household, implying that while ownership of net is important, 

actual number owned by a household does not significantly 

determine the use. This sounds contrary as there is huge 

programmatic emphasis on each household owning at least 

two nets.17 It may be useful to own more than one net in 

a household, but real focus should be on promoting right 

knowledge and building skills on net use. In a resource-

constrained environment like that of Nigeria and most  

Sub-Saharan African countries, decisions need to be made on 

where investment should be directed. This evidence among 

others can provide some insight in making these decisions. 

We also found that the length of time pregnant women own a 

net is not significant in explaining the use. This suggests that 

interventions targeting net use, including those distributing 

ITN/LLIN, can commence anytime in the woman’s life.

We did not explore other possible options pregnant 

women are using to protect themselves against malaria. It is 

possible that those more educated or living in urban location 

are using other ways to prevent malaria in pregnancy. Our 

analyses were also limited to 18 Nigerian states where data 

collection was done. We recommend that other research 

should explore to know whether educated and/or urban-based 

pregnant women prefer and/or are using other methods to 

prevent malaria in pregnancy. The main objective of the 

State-Specific HIV & AIDS, Reproductive and Child Health 

Survey, which produced the dataset used, was not primar-

ily to collect data on net use. Questions on net use were 

included as part of the broad issues of reproductive health 

of women. The dataset could thus be subject to multivari-

ate factors influencing answers or outcomes. Differences in 

development across the states were also not considered in the 

analysis. It is possible that this could have some effects on 

the result. Finally, we did not observe respondents actually 

hanging or using nets, and we depended on their responses 

of either yes or no to the question “how confident are you to 

hang or use a net” with yes I am confident and no I am not 

as possible responses.

Conclusion
In this study, we found some variables that significantly 

explain the use of an ITN/LLIN among pregnant women 

(confidence to hang or use an ITN/LLIN and knowledge that 

the use of an ITN/LLIN can protect a pregnant woman from 

malaria). We also found out that just increasing the number 

of nets per household is not enough to promote the use of 

an ITN/LLIN among pregnant women. We strongly recom-

mend education of all categories of women on the benefits 

of using an ITN/LLIN. It is important that skills should be 

built on the use of a net as these may contribute to improve 

ITN/LLIN use among pregnant women in Nigeria.

Cost-effectiveness analysis of the current strategy of 

two nets per household is recommended as future work. 

Nigeria is a resource-constrained country; investment must 

be tailored toward those interventions that give higher rate 

of returns.
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