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Abstract
Background: There are very few evidence from studies on 
the knowledge, accessibility and use of LLIN and IPTp in 
communities of Ogun State following the promotion of the 
malaria control strategies across the country. This study 
was therefore conducted to examine the knowledge, ac-
cessibility and use of malaria control strategies that include 
long-lasting insecticidal nets (LLINs), and intermittent pre-
ventive treatment of malaria in pregnancy (IPTp) within the 
context of rolling back malaria in Ogun State, Nigeria.

Methods: It was a descriptive cross-sectional study con-
ducted in communities of Ijebu North and Yewa North local 
government areas (LGAs) of Ogun State. Data collection 
involved use of semi-structured questionnaire and focus 
group discussions among pregnant women attending ante-
natal clinics and mothers of under-five children. Secondary 
data were also collected through hospital records. Quantita-
tive and qualitative data were analysed using Epi Info 6.04a 
and Textbase Beta softwares respectively.

Results: Hospital stock records showed inadequate and 
inconsistent supplies of ACTs to hospitals surveyed. While 
45.5% (61.1% Yewa North vs. 29.2% Ijebu North) knew 
LLIN, only 23.6% (27.9% mothers of under-five vs. 19.8% 
pregnant women) used it. Lack of awareness was the major 
reason for non-use of LLINs (71.3%). Nearly half (47.3%) of 
the pregnant women knew about IPTp, while 43.5% (30.5% 
private vs. 52.2% public) had received at least one dose of 
IPTp. Their awareness and use of LLIN and IPTp were sig-
nificantly determined by locality, age, education and health 
facility visited for antenatal care (p < 0.05).

Conclusions: Low awareness and use of LLIN and IPTp 
in study communities was highly demonstrated. Adequate 
information and the malaria control commodities need to be 
made available and accessible in the study communities 
and Ogun State in general.
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Introduction
Malaria remains a major public health challenge 

globally, particularly in Nigeria [1]. Pregnant women and 
their unborn babies as well as children under five years 
of age are among the groups most vulnerable to ma-
laria. With 25-30 million women becoming pregnant in 
malaria endemic areas of Africa [2,3] and approximate-
ly 100 million episodes of malaria occurring each year 
among children under five years worldwide, more than 
one million deaths are attributable to the disease within 
same period of one year. Furthermore, with 60% of out-
patient visits, 30% hospitalizations and 20-25% infant 
and child mortality attributable to malaria, an estimated 
300,000 children die of malaria each year [4-6]. In ad-
dition, it increases risk of adverse pregnancy outcomes 
such as anaemia, miscarriage, stillbirth, premature de-
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The effective control of malaria in pregnant women 
and children under five years of age is usually a func-
tion of several factors such as those relating to knowl-
edge, attitude and practices [27-31]. In Ogun State, the 
systematic study of these factors relating to malaria in 
pregnancy and children under five years has not been 
adequately conducted. This paper therefore sought 
to explore issues relating to the prevention of malaria 
among pregnant women and children under five years, 
adherence to the national malaria control policy on the 
prevention of malaria and also examine the factors that 
influence the use of LLIN and IPTp among the target 
populations in Ogun State, Nigeria.

Methods

Study area
The study was carried out in two randomly select-

ed semi-urban local government areas (LGAs) of Ogun 
State, located in South-Western part of Nigeria where 
malaria is holo-endemic and malaria control pro-
gramme is being implemented. The LGAs are namely: 
Ijebu North and Yewa North. The LGAs are two of twen-
ty LGAs in Ogun State. The Ijebu North and Yewa North 
LGAs are located 140 km North-East and 170 km North 
of Lagos in the rain forest zone of South-West Nigeria. 
Two communities (Oru/Awa-Ilaporu and Mamu) in Ijebu 
North LGA and two communities (Igbogila and Ijoun) 
in Yewa North were randomly selected for the study. 
Here, the LGAs were used as the study units. The inhab-
itants of the two LGAs are predominantly farmers and 
traders and there is high transmission of malaria during 
the rainy season between April and November [32-34]. 

The location of the two study LGAs in Ogun State is dis-
played in Figure 1.

Basic social amenities like roads, water, health facili-
ties and educational institutions abound in the selected 
LGAs. The health programmes in the LGAs are planned 
and managed by the Primary Health Care Department 
at the LGA headquarters. The health facilities in Ijebu 
North LGA include a General Hospital, Primary Health-
care Centres (PHCs), health clinics, health posts and 
private clinics. Yewa North LGA also has a General Hos-
pital, PHCs, health centres, health posts, private clinics 
and an alternative health clinic [33,35,36].

Study design
This is a cross-sectional study on the awareness, 

availability and use of LLIN and IPTp in the context of the 
past RBM programme in Ijebu North and Yewa North 
LGAs of Ogun State. The major target populations for 
the study were pregnant women and mothers of chil-
dren under five years of age. A total of 233 mothers of 
children under five years and 262 pregnant women at-
tending antenatal clinics were interviewed during the 
household and clinic survey respectively in the selected 
communities.

livery and low birth weight babies in expectant mothers 
and convulsions, jaundice, increased risk of neonatal 
death, acute renal failure, neurological problems, epi-
lepsy and impaired cognitive development [7-13].

In Nigeria where maternal mortality ratio is 512 per 
100,000 live births, under five mortality rate is 132 per 
1,000 live births [14] and malaria is holo-endemic, the 
disease causes up to 11% of maternal mortality and is 
consistently recorded as one of the five leading causes 
of mortality among children under five years. In addi-
tion to the direct health impact of malaria, its severe 
socio-economic burdens on the country at large is es-
timated at an annual loss of about 132 billion naira in 
form of treatment cost, prevention, and loss of work 
time to mention a few [6].

Currently, one of the prioritised and advocated 
cost-effective malaria control strategies is the use of 
long lasting insecticidal nets (LLINs) with special focus 
on children under five years and pregnant women [15]. 

In addition to LLIN use, protection from malaria in preg-
nancy include use of administration of regular treat-
ment doses of the antimalarial sulphadoxine-pyrimeth-
amine as intermittent preventive treatment of malaria 
in pregnancy (IPTp) during routine antenatal clinic visits. 
Two or more doses of IPTp after the end of the first tri-
mester are recommended by the World Health Organi-
sation [16-18].

Studies have shown that adequate malaria control 
could prevent 3-8% of infant deaths [2,19]. The use of 
LLINs have been shown to reduce the number of malar-
ia episodes by as much as 50% and childhood mortali-
ty by 20% [15] and IPTp using sulphadoxine-pyrimeth-
amine reduce malaria-related complications in preg-
nancy [20,21].

A major effort to roll back malaria (RBM) in line with 
the National Malaria Strategic Plan in Nigeriahas been 
on-going with the aim of scaling-up malaria prevention 
and treatment interventions to universal scale. Sequel 
to the 2000 Abuja Summit on RBM, the Nigerian Gov-
ernment has been pro-active in promoting and provid-
ing LLINs and IPTp [1,22]. The intervention policies and 
strategies of free distribution of LLINs and IPTp based 
on WHO recommendation were adopted in the coun-
try in 2001 and 2004 respectively [23]. For effective 
implementation of the IPTp policy, the National Guide-
lines and Strategies for malaria prevention and control 
during pregnancy document was printed and distribut-
ed to all the States, for onward distribution to the local 
government areas (LGAs) and health facilities [24,25].

The RBM ‘Strategic Framework for Coordinated Na-
tional Action in Scaling-up Insecticide-Treated Netting 
Programmes in Africa’ promoted a coordinated national 
action and advocates sustained public provision of tar-
geted subsidies to maximize public health benefits of 
the treated nets, alongside support and stimulation of 
the private sector [26].
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study of people’s perceptions, beliefs and practices 
concerning malaria prevention and treatment through 
FGDs and in-depth interviews. This was then followed 
with the use of questionnaires in household and clin-
ic surveys. Prior to the actual survey, a pretesting was 
done to ascertain the validity and reliability of the ques-
tionnaire and data collection procedures. This was done 
to test the adequacy and consistency of the research 
design and questionnaire.

The main sections of the questionnaire from which 
the focus of this paper was derived included those that 
probed the background characteristics of the respon-
dent such as age, religion, level of education, marital 
status and occupation. Sections of the questionnaire 
also comprised questions probing awareness and use 
of IPTp, knowledge of benefits of IPTp, number of 
IPTp doses received among the pregnant women and 
availability and access to IPTp for the pregnant wom-
en. Questions on awareness of LLIN and its use in ma-
laria prevention in the home by the two categories of 
the study population, and their ability and willingness 
to pay for LLINs were also asked. These questions were 
included in the questionnaire following outcome of the 
formative study.

Ethical considerations
Approvals at the State, Local, and Community levels 

were obtained prior to the commencement of the study 
in the communities. Ethical approval was obtained for 

The mothers of children under five years old were 
selected using multi-stage sampling process with a 
combination of simple random and systematic sampling 
[37]. For the clinic survey, the sampling frame for the se-
lection of the study units in the clinic survey was the list 
of pregnant women registered for antenatal care at the 
selected health facilities. They were randomly selected 
and interviewed on exit from the clinic. Here, the names 
of those interviewed on exit from the clinics were not-
ed on each visit to the selected health facilities in order 
to avoid duplication of respondents. The lists of names 
noted were subsequently destroyed for purposes of 
confidentiality.

Data collection procedures
The study involved the use of interviewer-admin-

istered semi-structured questionnaires in clinic and 
household surveys, Focus Group Discussions (FGDs) and 
in-depth interviews. During the clinic survey, the obser-
vation method was also used to take note of available 
IEC materials such as posters on malaria prevention and 
treatment that were displayed within the premises of 
health facilities visited. Similarly, the observation tech-
nique was adopted in noting IPTp provision and LLIN 
distribution at the facilities. In addition, secondary data 
were collected through hospital records. In this regard, 
records relating to LLIN supplies and distribution were 
checked at the health facilities surveyed. The data col-
lection process first involved a formative qualitative 

 

Ni g e r 

B o r n o Y o b e 

T a r a b a 

B a u c h 

 
Oyo 

 

K e b b i 

K o g i 

kaduna 

Kwara 

B e n u e 

E d o 

S o k o t o 

Z a m f a r a 
K a n o 

P a t e a u 
A d a m a w a 

J i g a w a K a t s i n a 

D e t a 

O n d o 

G o m b e 

N a s s a r a w a 

C r o s s R v e r 

R v e r s 

F C T 

O s u n 

I m o 

E k i t i 

Enugu 

B a y e s a 

E b o n y i 

A b a 
A k w a I b o m 

Lagos 
A n a m b r a 

2 0 0 0 2 0 0 4 0 0 M i l e s 

N 

E W 

S 

Ogun State 
    

     
     

     
    

XIjebu North LGA 
+++Yewa North LGA   
        . Bere 

+++ 
 
 
 

X
X

. 
 
 
 

Ogun     
 
 
 

Figure 1: Map of Nigeria showing Ogun State, in which the study LGAs are spotted.

https://doi.org/10.23937/2643-461X/1710040


DOI: 10.23937/2643-461X/1710040 ISSN: 2643-461X

Adeneye et al. Int J Trop Dis 2020, 3:040 • Page 4 of 15 •

the research protocol for the larger study from the Uni-
versity of Ibadan/University College Hospital (UI/UCH) 
Ethics Committee (UI/EC/11/0075) and was carried out 
in accordance with universal ethical principles. The in-
formed consent of all the research participants for the 
study was sought and obtained in written form using 
an informed consent form to signify their willingness to 
participate in the research.

Data analysis
The quantitative and qualitative data for each phase 

of the study were analyzed using Epi Info 6.04a and the 
textual analysis programme Textbase Beta softwares 
respectively. Statistical analyses of the quantitative 
data were conducted using analysis of variance and 
chi-square tests at 95% level of significance. Analysis 
of variance (ANOVA) was used in showing the relation-
ship between measurements of the mean and the vari-
ance or “random error” of each sub-group under study 
in order to provide information needed to determine 
if the difference between the two is significant, while 
chi-square which is a non-parametric test of statistical 
significance for bivariate tabular analysis, was used to 
know whether or not two different samples (of people) 
are different enough in some characteristics or aspects 
of respondents’ behaviour.

Results

Socio-demographic characteristics of respondents
Of the four hundred and ninety-five respondents sur-

veyed, two hundred and sixty-two (52.9%) were preg-
nant women and two hundred and thirty-three (47.1%) 
were mothers of children under five years old. Overall, 
50.9% and 49.1% of the respondents were from Yewa 
North and Ijebu North local government area respec-
tively. A larger number (68.5%) of respondents were 
Christians and 97.6% were married. Most respondents 
were artisans (38.4%) and traders (25.9%) and had 
some formal education. Of the two hundred and six-
ty-two pregnant women interviewed, 40.1% were from 
private hospitals and 59.9% were from public hospitals. 
The ages of the respondents ranged from 16 to 40 years, 
with a mean age of 28.8 years (27.9 years among preg-
nant women vs. 28.7 years among mothers of children 
under five years) and a median of 30 years (30 years 
among pregnant women vs. 23 years among mothers of 
children under five years). The socio-demographic char-
acteristics of the respondents are presented in Table 1.

Respondents’ awareness, perception and use of 
Long Lasting Insecticide Nets (LLINs)

Exposure to information about LLINs was low; few 
(45.5%) of the four hundred and ninety-five respon-
dents (46.4% of mothers of children under five years 
vs. 44.7% of pregnant women) interviewed had seen or 
heard something about LLINs as shown in Table 2. Sta-
tistical test using ANOVA showed that those that had 

heard of LLINs had a mean age of 26.4 years compared 
with 25.1 years for those not aware of the material (p 
< 0.05).

In contrast to large number of respondents who 
were aware of LLINs, only 23.6% were using the treated 
material for malaria prevention (27.9% of mothers of 
children under five years vs. 19.8% of pregnant women) 
as displayed in Table 2.

The educational status of the respondents was di-
rectly related to their probability of having seen or 
heard information on (χ2 = 38.48, df = 6, p < 0.05) and 
use (χ2 = 55.89, df = 6, p < 0.05) of LLINs as displayed in 
Figure 2. Similarly, the LGA [61.1 Yewa North vs. 29.2 
Ijebu North] (χ2 = 51.81, df = 2, p < 0.05) and commu-
nity of residence (χ2 = 61.28, df = 6, p < 0.05) of the re-
spondents influenced their probability of having seen or 
heard information on LLINs. Statistical test further re-
vealed that the community of residence of the respon-
dents influenced their probability of having used LLINs 
(χ2 = 60.07, df = 6, p < 0.05). On the contrary, the age of 
the respondents had no significant effect on their use of 
LLINs (p > 0.05).

Figure 3 shows that pregnant women registered for 
antenatal care at public hospitals (56.7%) had higher 
level of awareness of LLINs than those at private hospi-
tals (26.7%) [χ2 = 24.13, df = 2, p < 0.05]. Similarly, more 
(26.8%) pregnant women registered at public hospitals 
for antenatal care use LLINs compared to 9.5% among 
those registered at private hospitals. The odds ratio of 
0.29 has a 95% confidence interval of 0.13-0.64, and chi 
square with Yates correction is 10.68 with a p-value < 
0.05.

The LLIN use duration among the respondents 
ranged from 1 and 72 months with a mean of 5 months 
(7 months Yewa North vs. 3.4 months Ijebu North).

Among the 117 respondents that use LLINs, majority 
(97.4%) of them had positive perception about the use 
of LLINs. On the contrary, 2.6% were indifferent in their 
response. Of those with positive perception, 50.9% con-
sidered it to be effective in preventing mosquito bite 
and 49.1% said the net is more cost-effective than other 
means of preventing mosquito bites.

Reasons for non-use of LLINs among respondents
The most common reason given by the respondents 

for not using LLIN was lack of awareness (71.0%). Other 
reasons given included: Preference for chemical spray-
ing (9.0%); “can’t afford to buy” (7.0%); “net causes 
heat” (4.0%); “not interested in nets” (4.0%); and “don’t 
know where to buy it” (2.0%). A few (3.0%) others did 
not give any reasons.

Among FGD participants, there were mixed reactions 
reflecting the different reasons given to justify their 
non-use of LLINs. A female participant in a focus group 
in Oru/Awa/Ilaporu pointed out that:
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Table 1: Socio-demographic characteristics of respondents.

Socio-demographic 
characteristics

Pregnant women Mothers of under-5 children          Total

Local Government Area

Yewa North
Ijebu North

 Number          %    Number         %   Number       %
    133         (50.8)
    129         (49.2)

      119          (51.1)
      114          (48.9)

  252           (50.9)
  243           (49.1)

Total     262         (52.9)       233          (47.1)   495         (100.0)
Communities
Igbogila
Ijoun
Oru/Awa/Ilaporu
Mamu

    123         (46.9)
      10           (3.8)
    108         (41.2)
      21           (8.0)

      109         (46.8)
          9           (3.9)
        96         (41.2)
        19           (8.2)

  232           (46.9)
    19             (3.8)
  204           (41.2)
    40             (8.1)   

Total     262         (52.9)       233         (47.1)   495         (100.0)
Religion
Christianity
Islam
Traditional

    193         (73.7)
      69         (26.3)
      0           (0.0)

      146         (62.7)
        83         (35.6)
          4           (1.7)

  339           (68.5)
  152           (30.7)
      4             (0.8)

Total     262         (52.9)       233         (47.1)    495         (100.0)
Marital Status
Never married
Married
Divorced
Separated

        3           (1.1)
    258         (98.5)
        1           (0.4)
        0           (0.0)

          6           (2.6)
      225         (96.6)
          1           (0.4)
          1           (0.4)  

      9             (1.8)
  483           (97.6)
      2             (0.4)
      1             (0.2) 

Total     262         (52.9)       233         (47.1)   495         (100.0)
Education
None
Primary
Secondary
Post-secondary

      52         (19.8)
      86         (32.8)
    103         (39.3)
      21           (8.0) 

        42         (18.0)
        52         (22.4)
      111         (47.6)
        28         (12.0)

    94           (19.0)
  138           (27.9)
  214           (43.2)
    49             (9.9) 

Total     262         (52.9)        233        (47.1)   495         (100.0)
Occupation
Unemployed
Housewife
Farming
Artisan
Civil servant
Professional (e.g. Banker) 
Trading
Student
Other
No response

        1           (0.4)
      23           (8.8)
      41         (15.6)
      76         (29.0)
      19           (7.3)
        8           (3.1)
      86         (32.8)
        5           (1.9)
        3           (1.1)

0       (0.0)

         1           (0.4)
        20          (8.6)
        17          (7.3)
      114          (48.9)
        25          (10.9)
        12          (5.2)
        42          (18.0)
          0          (0.0)
          0          (0.0)
          2          (0.9)       

      2             (0.4)
    43             (8.7)
    58           (11.7)
  190           (38.4)
    44             (8.9)
    20             (4.0)
  120           (25.9)
      5             (1.0)
      3             (0.6)
      2             (0.4)

Total     262         (52.9)       233          (47.1)   495         (100.0)

Table 2: Awareness and use of LLIN among respondents.

Mothers of children under five 
years

Pregnant women Total

Aware Use Aware Use Aware Use
Yes 108 (46.4) 65 (27.9)  117 (44.7) 52 (19.8) 225 (45.5) 117 (23.6)
No 124 (53.2) 166 (71.2)  114 (55.0) 210 (80.2) 268 (54.1) 376 (76.0)
Undecided 1 (0.4) 2 (0.9) 1 (0.4) 0 (0) 2 (0.4) 2 (0.4)
Total 233 (100.0) 233 (100.0) 262 (100.0) 262 (100.0) 495 (100.0) 495 (100.0)
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Figure 2: Respondents awareness and use of LLIN according to level of education.

 

Figure 3: Awareness and use of LLIN among pregnant women according to health facility type attended for antenatal care.
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Table 3: Awareness of IPTp among pregnant women and their background characteristics.

Facility type

Awareness of IPTp
Yes No Total
    Number         %         Number         %       Number          %

Private
Public

       34             32.4
       90             57.3

          71            67.6
          67            42.7

        105            40.1
        157            59.9

Total      124             47.3          138            52.7         262          100.0
χ2  =  15.78      df = 1        p <  0.05
Local Governemnt Area 
Yewa North
Ijebu North

     105             78.9 
       19             14.7  

          28            21.1
        110            85.3

        133            50.8
        129            49.2

Total      124             47.3          138            52.7         262          100.0
χ2   =  105.77    df = 1      p <  0.05
Communities
Igbogila
Ijoun
Oru/Awa/Ilaporu
Mamu

       95             77.4
       10           100.0 
       19             19.0
         0               0.0

          28            22.8
            0              0.0
          89            82.4
          21          100.0 

         123           46.9
           10             3.8
         108           41.2
           21             8.1

Total      124             47.3         138            52.7          262         100.0
χ2  =  112.44      df = 3        p <  0.05
Education
None        28             53.8           24           46.2                 52            19.8
Primary        44             51.2           42           48.8           86            32.8
Secondary        37             35.9           66           64.1         103            39.3
Post-secondary        15             71.4             6           28.6           21              8.0
Total      124             47.3          138           52.7         262          100.0
χ2  =  11.66      df = 3        p <  0.05

Table 4: IPTp use among respondents by their background characteristics.

Health facility type

Use of IPTp
Yes

Number     %

            No

 Number     %

Total

  Number      %
Private    32        30.5       73        69.5    105           40.1
Public    82        52.2       75        47.8    157           59.9
Total  114        43.5     148        56.5    262         100.0
χ2  =  12.11      df = 1        p <  0.05
Local Governemnt Area 
Yewa North    98        73.7       35        26.3      133           50.8

Ijebu North    16        12.4     113        87.6    129           49.2
Total  114        43.5     148        56.5    262         100.0
χ2  =  0.85      df = 1        p > 0.05
Communities
Igbogila    88        71.5       35        28.5    123           46.9
Ijoun    10      100.0         0          0.0      10             3.8
Oru/Awa/Ilaporu    16        14.8       92        85.2    108           41.2
Mamu      0          0.0       21      100.0      21             8.1
Total  114        43.5     148        56.5    262         100.0
χ2  =  104.67      df = 3        p <  0.05
Education
None    26        50.0       26        50.0      52           19.8
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of residence; and occupation.

Doses of IPTp drugs taken by the pregnant women
The distribution of the pregnant women by the num-

ber of IPTp doses received is presented in Table 5. Only 
13.0% had received at least two doses of IPTp. More 
than half (56.1%) of the women had not received any 
dose of IPTp due to non-availability of the preventive 
dose at the health facilities.

Statistical test using ANOVA showed that more preg-
nant women in Yewa LGA (mean of 1 dose) had received 
more doses than those in Ijebu North (mean of 0.2 dose) 
as illustrated in Figure 4 (χ2 = 81.4, df = 1, p < 0.05). Sta-
tistical test further showed that at the community level, 
the pregnant women had received an average of 1, 2, 0 
and 0 doses of IPTp drugs in Igbogila, Ijoun, Oru/Awa/
Ilaporu and Mamu respectively (χ2 = 92.43, df = 3, p < 
0.05). The number of IPTp doses taken was affected by 
how long the pregnant women had been attending an-
tenatal clinics (χ2 = 71.55, df = 40, p < 0.05). More ante-
natal clinic attendance with an average of 3.2 months 
was reported among pregnant women who had taken 
at least a dose of the IPTp drug. This is contrary to an av-
erage of 2 months reported by those who had not taken 
any dose (χ2 = 7.93, df = 2, p < 0.05). Those attending 
public hospitals (mean of 0.7 dose) had received more 
doses than those attending private hospitals (mean of 
0.5 dose) (χ2 = 8.73, df = 1, p < 0.05).

On the complementary use of LLIN and IPTp for ef-
fective malaria prevention, results showed that only 
13.4% of the pregnant women had taken at least a dose 
of IPTp drug and used a treated net for this purpose.

Knowledge of benefits of IPTp among pregnant 
women

Among the pregnant women interviewed, only 114 
(43.5%) knew and could describe the purpose and ben-

…none of the eight of us seated here have the treated 
net. It is not even available in our market.

Another female participant stated that:

…there was a time the net was available in abun-
dance at the healthcentre and it was being given free, 
but this is not the case anymore because the health cen-
tre no longer have net to give.

In Igbogila, a female participant stated that:

…why I don’t have and use a treated net is that there 
was no supply of the nets to the government health cen-
tre I attended for antenatal care at the time I was preg-
nant. I was not the only one affected, it was a whole 
set of women attending antenatal clinic then. We were 
asked to come for the net later …soon after, I lost inter-
est.

Awareness of, access to and use of IPTp among 
pregnant women

The pregnant women interviewed reported to have 
been attending antenatal clinics for the period that 
ranged between 1 to 9 months with an average of 3.2 
months and a median of 3 months. Table 3 showed that 
only 47.3% of interviewed pregnant women who had 
reached the 20-24 weeks gestation age were aware of 
the IPTp (32.4% private vs. 57.3% public, 73.7% Yewa 
North vs. 12.4% Ijebu North) contrary to 43.5% that re-
ported they had taken at least a dose of the preventive 
therapy (30.5% private vs. 52.2% public) as displayed in 
Table 4.

Factors that include facility type being attended for 
antenatal care, community and LGA of residence and 
education had significant influence on the awareness of 
IPTp among the pregnant women as displayed in Table 
3. Of these four factors, only the LGA of residence had 
no significant influence on the use of IPTp among the 
pregnant women in Table 4. Pregnant women in Ijoun 
community had a longer period of awareness of IPTp 
with an average of 5 months compared to 4 months for 
those in Oru/Awa/Ilaporu and Mamu respectively and 
2.5 months in Igbogila (χ2 = 28.82, df = 3, p < 0.05).

The access to IPTp shown in Table 4 was significantly 
influenced by the number of visits the pregnant women 
had made to the clinic for antenatal care (χ2 = 28.71, df 
= 16, p < 0.05). On the contrary, age and religion had no 
significant effect on their level of awareness and use of 
IPTp (p > 0.05). Multiple regressions showed three key 
factors that were associated with IPTp awareness and 
use: facility type being attended for antenatal care; LGA 

Primary    40        46.5       46        53.5      86           32.8
Secondary    33        32.0       70        68.0    103           39.3
Post-secondary    15        71.4         6        28.6      21             8.0
Total  114        43.5     148        56.5    262         100.0
χ2  =  13.38      df = 3        p <  0.05

Table 5: Number IPTp doses received by pregnant women.

Number of IPTp 
doses received

Number %

0

1

2

3

4

5

147

81

24

8

1

1

56.1

30.9

9.2

3.1

0.4

0.4
Total 262 100.0
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Of the 114 that knew and could describe the purpose 
and benefits of IPTp, 84.2% described it as a presump-
tive treatment of malaria in pregnancy and 15.8% stated 
that it is taken to prevent malaria-related complications 
in pregnancy for the mother and the unborn child. Prob-
ability of knowing the benefits of IPTp was positively as-
sociated with education, ranging from 50.0% (no formal 

efits of IPTp (74.4% Yewa North vs. 11.6% Ijebu North; 
31.4% private vs. 51.6% public) while more than half 
(55.5%) did not know its benefits. Results showed that 
73.2% and 100.0% of pregnant women in Igbogila and 
Ijoun knew the purpose and benefits of IPTp while very 
few (13.9%) and none of those in Oru/Awa/Ilaporu and 
Mamu did respectively.

 

Figure 4: Number of IPTp doses received by pregnant women by their LGA.

Table 6: Stocks of IPTp drugs and LLINs at surveyed health facilities 2006-2008.

Community/Facility Facility type

IPTp drugs

(Packs of Fansidar®/Malwin® supplied)

2006    2007    2008

 LLIN

2006   2007    2008
Ijebu North LGA
Oru/Awa-Ilaporu
PHC, Oru Public   0         47       52  0       0        0         
Opeolu Clinic, Oru Private   0         0         0 0       0        0
Mamu
Health Post Public   0         0         0 0       0        0   
Fagoc Clinic & Maternity Private   0         0         0       0       0        0     
Total   0         47       52  0       0        0
Yewa North LGA
Igbogila
Primary Health Centre  Public 1,000   100    100 0     80      80 
Novia Hospital Private 0           0        0       0       0        0           
Ekisola Medical Clinic Private 0           0        0      0       0        0     
Ijoun
Primary Health Centre Public 0          0         0         200   250   220
Total 1,000   100    100 200   330   300
Grand Total 1,000    147     152 200   350   300
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Discussion
It is encouraging that a large number of respondents 

particularly those not using LLINs mentioned very few 
disadvantages of the treated nets as reasons for their 
non-use of the treated materials, and many advantages 
that were mainly malaria prevention and avoiding mos-
quito bites. The perceived disadvantages of the treated 
nets mentioned as reasons for the non-use of the treated 
materials are similar to those reported in a study among 
care-givers of children in Enugu, South East Nigeria [38]. 
The potency of killing mosquitoes cited as an advantage 
of LLINs by many respondents attests to their knowl-
edge of mosquito bite as the route of malaria transmis-
sion. These results provide an optimistic foundation for 
launching and planning promotional programmes that 
will de-emphasise the perceived problems attributed to 
LLIN use by some respondents and emphasise on the 
benefits of LLIN use in the study communities and the 
State in general.

It is important to highlight the fact that the per-
centage of pregnant women using LLIN reported in this 
study is below the finding of a study on use of insecti-
cide treated nets among pregnant women in Kilifi Dis-
trict, Kenya [39]. The percentage of LLIN use by preg-
nant women reported in the study is similar to that of 
Benin (20.0%), higher than that of Malawi (15.0%) but 
lower than those reported in Rwanda (60.0%), Eritrea 
(50.0%) and Kenya (37.0%) [40].

The low use of LLINs as evident in the study and the 
gross inadequacy of stocks of the treated nets at health 
facilities visited presented in Table 6 may not be uncon-
nected with the number of LLINs distributed between 
2003 and 2008 across the country under the auspices of 
the national Malaria Control Programme [41]. The 6.5 
million LLINs distributed in 2008 for example were no-
where near the 69.1-71.6 million LLINs needed to make 
scaling up for impact and ensure that the past RBM 
2010 targets of 80% of pregnant women and children 
less than five years sleep under LLIN become a reality in 
the country [42]. A situation where some respondents 

education) to 71.4% (post-secondary) (χ2 = 18.15, df = 
6, p < 0.05).

Health facility records on IPTp drugs and LLIN sup-
plies and availability of IEC materials

Information relating to IPTp drugs and LLINs in stock 
over a three-year period (2006-2008) at the health facil-
ities surveyed following examination of records are dis-
played in Table 6. The records of IPTp drugs in Table 6 
showed that the supplies were grossly inadequate con-
sidering the population of children under five years and 
pregnant women in the LGAs and the number of women 
registered for antenatal care who require the IPTp drugs 
in health facilities surveyed presented in Table 7.

Indepth interviews with health workers at the health 
facilities visited showed that none of the facilities had 
the National Guidelines and Strategies for malaria pre-
vention and control during pregnancy document which 
outline basic information to guide the health care pro-
viders on steps to take and drugs to use for effective 
prevention of malaria in pregnancy and management 
and follow-up of malaria cases.

The outcome of the observations made during the 
clinic survey taking note of available IEC materials such 
as posters and leaflets with messages on malaria pre-
vention and treatment showed that none of the health 
facilities visited displayed any IEC materials within their 
premises and neither did any of the health workers at 
the health facilities visited used any IEC materials in 
providing health education to their patients. Similarly, 
none of the communities studied had any billboard or 
IEC materials displaying messages relating to any of the 
malaria control interventions anywhere around.

All the health facilities visited except Igbogila PHC 
and Mamu Health Post had no LLINs in stock to give the 
targeted populations. However, IPTp drugs were seen 
being given the pregnant women under supervised ad-
ministration by the health workers during antenatal vis-
its only in the public health facilities except at Ijoun PHC 
and Mamu Health Post.

Table 7: Population of children under five years, pregnant women and number of women registered for antenatal care in surveyed 
health facilities in the study LGAs between 2006 and 2008.

LGA/Community Expected number of 
children  <   5 years 

Expected number of 
pregnant women

Registered number of pregnant 
women in health facilities 
visited

Ijebu North
Oru/Awa-Ilaporu

Mamu

2,982

583

3,492

683

654

322
Total 3,565 4,175 976
Yewa North
Igbogila

Ijoun

3,384

272

3,963

318

834

480
Total 3,656 4,281 1,314
Grand Total 7,221 8,456 2,290
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ings of study in a rural local government area in South-
west Nigeria [31]. It is almost similar to the IPTp uptake 
achieved in Malawi, higher than that of The Gambia but 
lower when compared with what was reported in Zam-
bia [40]. Similarly, the result is lower than the findings 
in Ghana [46] and Tanzania [49].Nevertheless, the per-
centage that had received at least two treatment dos-
es of IPTp in the study is below the findings reported 
among pregnant women in rural Kenyan communities 
[50] and Buea, Cameroon [51].

It is worthy of note that the results showed that the 
respondents’ level of education and community of res-
idence significantly influenced their awareness and use 
of both LLIN and IPTp. Health education programmes 
should therefore build on this positive link particularly 
targeting those with little or no education and in com-
munities where low awareness and use of the malaria 
control interventions were reported.

It needs be emphasized that the low combined use 
of LLINs and IPTp by the pregnant women for effective 
protection from malaria as evident in the study is wor-
risome. Efforts therefore should be intensified to devel-
op strategies of increasing awareness, demand and use 
of the two reinforcing health commodities by pregnant 
women attending antenatal clinics.

Results presented in f show the gross inadequacy of 
stocks of LLINs and IPTp drugs (sulphadoxine-pyrimeth-
amine) supplied for distribution in the communities by 
government compared to the large number of expected 
target populations shown in Table 7. To rapidly expand 
access to these products, it is required that government 
through the RBM programme managers supply them in 
adequate numbers that would be sufficient to meet the 
needs of the expected target populations.

It is disappointing that none of the health facilities 
visited during the survey had a copy of the National 
Guidelines and Strategies for malaria prevention and 
control during pregnancy document as at the time of 
the study despite the fact that this document was print-
ed and distributed to all States for onward distribution 
to all LGAs and health facilities across the country. This 
protocol outlines basic information to guide the health 
care providers on steps to take and drugs to use for ef-
fective prevention of malaria in pregnancy and manage-
ment and follow-up malaria cases for the implementa-
tion of IPTp that was updated by the Federal Ministry 
of Health in 2005 and 2010. The need to disseminate 
copies of the policy documents to health facilities for 
health workers’ use particularly in the study communi-
ties is germane in impacting on the practices of health 
care providers in order to improve and harmonise their 
practices at the health facility level in the communities 
with those in other parts of the country for the preven-
tion of the incidence of malaria-related complications in 
pregnancy.

reported not knowing where to buy LLINs attested to 
the unavailability of the treated materials in the study 
communities.

The level of awareness of LLINs reported in the study 
is very low compared to results reported in a study 
among children in Enugu, South East Nigeria [38]. The 
overall percentage of LLIN use reported in the study is 
similar to that reported in studies conducted in South 
East Nigeria [38] and Nepal [43] but higher than the 
findings of studies on home management of malaria in 
rural communities of Abeokuta, Nigeria in which none 
of the respondents interviewed used LLIN [44,45]. The 
percentage of LLIN use by children under five years re-
ported in the study is above the finding in Ghana [46] 
but below the finding reported on the evaluation of LLIN 
usage in some selected African countries [40].

It is quite encouraging that the percentage of IPTp 
use reported in Yewa North LGA presented in Table 4 is 
close to the past 2010 RBM target of ensuring that 80% 
of pregnant women have access to IPTp drugs. Interest-
ingly, some of these pregnant women received up to5 
doses of IPTp which is more than the lower limit of 2 
doses recommended to be given during pregnancy by 
WHO and the Federal Ministry of Health. This is of seri-
ous concern in view of the controversy over the safety 
and toxicity of giving more than 4 doses of IPTp with 
sulphadoxine-pyrimethamine in pregnancy which is ar-
gued could result in an increased risk of adverse drug 
reactions, given that 2 to 4 treatment doses of sulpha-
doxine-pyrimethamine is well tolerated [18]. The health 
care workers thus need be trained and retrained to ad-
here to the recommended dose of sulphadoxine-pyri-
methamine in order to avoid endangering the health of 
patients.

Nonetheless, only a few of the pregnant women 
studied had received at least two doses of IPTp targeted 
for this at-risk population as displayed in Table 5. This 
finding is far below the past RBM 2005 and 2010 tar-
gets of ensuring 60% and 80% of pregnant women re-
spectively have access to IPTp [42]. However, in view 
of the finding that the number of IPTp doses taken 
was significantly determined by how long the pregnant 
women had been visiting antenatal care clinics, preg-
nant women in the study communities thus need to be 
encouraged to register early for antenatal care at the 
nearest antenatal clinic where IPTp services are avail-
able in order to get the recommended number of doses 
of sulphadoxine-pyrimethamine to protect them and 
their unborn babies from malaria and its complications 
given that past studies reported malaria parasite preva-
lence of between 60-72% among pregnant women the 
south western region of the country where the study 
was conducted [47,48]. Social mobilization of men to be 
involved in the decision making is suggested to achieve 
this change.

The percentage of general IPTp use by pregnant 
women reported in the study is higher than the find-
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low awareness of the malaria control interventions by 
respondents in the study communities. It is important 
to state that information and education are keys for 
successful prevention efforts of the malaria control pro-
gramme. Education campaigns are crucial, focusing on 
how to make proper and consistent use of LLINs, how 
to promptly recognize the illness in a child and know 
what actions to take, how to protect pregnant wom-
en and unborn children and the benefits of these. In-
formation, education and communication/behaviour 
change and communication (IEC/BCC) needs to aim at 
increasing awareness of, and demand for, malaria prod-
ucts and services. It needs to target the promotion of 
appropriate use of these products and services for ef-
fective malaria prevention. The people need to know 
that diseases such as malaria are serious and can be ef-
fectively prevented and treated [59]. Adequate IEC/BCC 
materials such as posters, handbills and leaflets thus 
need be made available at the health facilities and in 
the communities. Given that evidence has shown that 
clear messages using visuals for example are likely to 
enhance comprehension, recall and adherence to med-
ical instructions, [60,61] the messages are suggested to 
be developed with visuals and made simple, unambig-
uous and presented in ways the people can relate to 
and understand; highlighting the individual benefits of 
LLIN and IPTp. This is essential because according to the 
World Health Organisation, health education structured 
around biomedical explanations of disease are often 
challenging for people to understand [62].

Limitations of this study need be pointed out at this 
juncture. Non-response bias was a primary limitation, 
some of which may be attributed to the population’s 
poor health education and low awareness of health 
issues. The second limitation of the study is the focus 
on two LGAs of Ogun State in one part of the country. 
A larger study with adequate sample size that will be 
more representative of the geo-political zones of the 
country is needed to provide better and more generalis-
able findings for the entire country. Nonetheless, these 
limitations do not undermine the validity of findings of 
this study. The results of the study may be useful as a 
baseline for the malaria control improvement efforts on 
ACT provision for effective malaria treatment with the 
aim of meeting the 2030 Sustainable Development Goal 
for malaria [63] in Ogun State in particular and in the 
country in general.

Conclusions
Based on the results, use of LLIN and IPTp by preg-

nant women and LLIN by pregnant women and children 
under five is low with the current efforts to scale-up LLIN 
and IPTp implementation. The gap between awareness 
and use remains high. The LLIN and IPTp strategies of ma-
laria control as currently implemented in the study LGAs 
falls short of the coverage targets. The study highlight-
ed issues that need to be addressed for more effective 

The low use of the LLIN and IPTp drugs could perhaps 
be attributed to the unavailability of the commodities 
at many of the health facilities, particularly the govern-
ment-owned ones, where the commodities are expect-
ed to be distributed free to the target populations as 
evident in Table 6. The unavailability of the commodity 
corroborates the assertion that few public health struc-
tures reach out efficiently enough to provide good cov-
erage of effective and affordable health commodities 
to rural communities [52]. It is quite unfortunate that 
despite the long period of malaria control programme 
implementation in the State, most of the respondents 
reported facing the constraint of inaccessibility to LLINs 
particularly at the health facilities where they ideally 
ought to be distributed free to target population, and in 
terms of cost and where to get the treated materials in 
the retail market.

The community-based delivery strategy using 
trained traditional birth attendants and community-di-
rected drug distributors (CDDs) to complement access 
during antenatal care visits to health care facilities 
where routine IPTp is provided could be adopted to en-
hance access to sulphadoxine-pyrimethamine for IPTp. 
The strategy was shown to be an effective and feasible 
option to deliver sulphadoxine-pyrimethamine for IPTp 
using existing community structures and volunteers. It 
increased access and adherence to IPTp with low incre-
mental cost effectiveness in the study in rural communi-
ties of Uganda [53-56]. This could be useful particularly 
in reaching those pregnant women who patronise tradi-
tional birth attendants and not the hospitals for antena-
tal care such as in the communities of Ogun State where 
about 10% of pregnant women receive antenatal care 
outside the health facilities [6].

Moreover, the low use of LLINs reported in the study 
is perhaps also not unconnected to the inability of the 
respondents to pay for the commodities obtainable in 
the market given the cost of the products at US$7.00 
[57] which is comparable to the retail market price of 
N2,500.00 (US$6.94) in the study communities (Aden-
eye pers. comm.). The inability of the respondents to 
pay for the commodities in the absence of the free sup-
plies from government can be explained in view a situ-
ation where 62.5% of population in Ogun State live on 
less than US$1.00 (N360.00) a day based on purchas-
ing power parity with an average household size of five 
[6] vis-a-vis the overwhelming health expenditure with 
most of it coming from out-of-pocket expenditures, the 
capita household expenditure and expenditure share of 
household [58].

To a large extent, the absence of any information, 
education and communication/behaviour change and 
communication (IEC/BCC) materials relating to malar-
ia control interventions being displayed at any of the 
health facilities and in and around the study commu-
nities visited could perhaps have contributed to the 
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(2019) Nigeria demographic and health survey 2018. Abu-
ja, Nigeria, and Rockville, Maryland, USA: NPC and ICF.

15. Lengeler C (2004) Insecticide-treated bed nets and cur-
tains for preventing malaria. Cochrane Database Syst Rev 
2: CD000363.

16. World Health Organisation (2004) A strategic framework 
for malaria prevention and control during pregnancy in the 
African region. WHO Regional Office for Africa, Brazzaville.

17. Hill J, Kazembe P (2006) Reaching for Abuja target for in-
termittent preventive treatment of malaria in pregnancy in 
African women: A review of progress and operational chal-
lenges. Trop Med Int Health 11: 409-418.

18. Peters PJ, Thigpen MC, Parise ME, Newman RD (2007) 
Safety and toxicity of sulphadoxine/pyrimethamine: Impli-
cations for malaria prevention in pregnancy using intermit-
tent preventive treatment. Drug Saf 30: 481-501.

19. Guyatt HL, Snow RW (2004) Impact of malaria during preg-
nancy on low birth weight in sub-Saharan Africa. Clin Micro-
biol Rev 17: 760-769.

20. Challis K, Osman NB, Cotiro M, Nordahi G, Ogedge M, et 
al. (2004) Impact of a double dose of sulphadoxine-pyri-
methamine to reduce prevalence of pregnancy in Southern 
Mozambique. Trop Med Int Health 9: 1066-1073.

21. Van Eijk AM, Ayisi JG, ter Kuile FO, Otieno JA, Misore AO, 
et al. (2004) Effectiveness of intermittent preventive treat-
ment with sulphadoxine-pyrimethamine for control of malar-
ia in pregnancy in western Kenya: A hospital-based study. 
Trop Med Int Health 9: 351-360.

22. UNICEF and Federal Ministry of Health [Nigeria] (2002) 
Treated bednets in Nigeria: analysis of the market for bed-
nets, insecticides and ITNs in Nigeria. Abuja: UNICEF/ 
Federal Ministry of Health [Nigeria].

23. World Health Organisation (2011) World malaria report 
2011. Geneva.

24. National Malaria Control Programme (2005) Malaria control 
in Nigeria 2005 annual report. Abuja: National Malaria Con-
trol Programme, Federal Ministry of Health.

25. Federal Ministry of Health (2005) National guidelines and 
strategies for malaria prevention and control during preg-
nancy. Abuja: Federal Ministry of Health.

26. Worrall E, Hill J, Webster J, Mortimer J (2005) Experience 
of targeting subsidies on insecticide-treated nets: What do 
we know and what are the knowledge gaps? Trop Med Int 
Health 10: 19-31.

and successful outcome in the implementation of ma-
laria control programme in the LGAs. Efforts also need 
be intensified to make the LLINs and IPTp drugs more 
available and accessible, and where the LLINs could not 
be supplied in sufficient quantities to the health facili-
ties for free access by the target populations, it should 
be made affordable in the marketing outlets abound in 
communities of the LGAs. Health promotion to explain 
and justify the benefits of LLINs and IPTp and to allay 
the fears that LLINs causes heat also need be intensified 
in the communities. These are important if appreciable 
success of the Sustainable Development Goals (SDGs) 
set for 2030 [63] are to be realized in reducing maternal 
and infant/child mortality and morbidity from malaria 
in the study communities, the State, and the country in 
general.
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