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The health of women is not only linked to reproductive issues but also to efforts in health promotion,
improved nutritional status and general well being of girls and adolescents from infancy to adulthood.
The aim was to evaluate the use and non-use of long lasting insecticidal nets (LLIN) among women in
child-bearing age in Nigeria. This survey employed cross-sectional survey to collect data from
households on coverage and use of LLINs. The study took place in 2007, five months after the
distribution of LLINs, coinciding with the second raining period of the year and a time of high malaria
transmission during the wet season. In the 1,756 households sampled, the ratio of women in child-
bearing age to currently pregnant women was 8.2 to 1. The probability of having a woman in
reproductive age in the household is 50 times more than having a pregnant woman. Overall, there was a
significant difference in the proportion of pregnant women who slept under any net (x® = 23.2; p =
0.000003; odds ratio (OR) = 1.89; confidence interval (Cl) = 1.46, 2.46) or under an LLIN (x* = 15.17; p =
0.0001; OR = 1.73; Cl = 1.31, 2.28) night before survey compared to women in child-bearing age. A
significant proportion of currently pregnant women took IPT1 only compared to WCBA in their last
pregnancy (x® = 524.04; p = 0.000000; OR = 35.2; Cl = 22.6, 54). Use of LLINs among women in child-
bearing age (WCBA) in Nigeria is low. Aggressive approach is needed to increase the utilization of LLIN
among WCBA to improve use among preghant women.

Key words: Women in child-bearing age, currently pregnant women, long lasting insecticidal nets, intermittent
preventive treatment, malaria, school children.

INTRODUCTION

In order to set a strong basis for good maternal and infant
health, it is necessary for women in child bearing age
(WCBA) to engage in or be guided along healthy living.
Some of the fundamental elements for a healthy life may
include the consumption of healthy diet, drinking
adequate clean water, doing moderate but regular
exercise and having adequate rest. In addition, WCBA

should avoid obesity, use of tobacco, narcotic or hard
drugs and consumption of alcohol as well as avoid
abusive relationships (Utah Department of Health, 2012).
Furthermore, WCBA may also be able to promote their
well-being and live healthier and longer lives through
regular screening for cancer and other illnesses. These
healthy habits in childbearing years can improve birth
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outcomes, support life-long health, and may prevent
premature death for women (Utah Department of Health,
2012).

Preventive health activities are important for reducing
illness and detecting disease in early, treatable stages.
However, policies and guidelines addressing health of
teenagers and that of women in child-bearing age are
scanty in sub-Saharan Africa (SSA). This may be respon-
sible for the region having the highest rate of teenage
pregnancy (Treffers, 2003; United Nations Children's
Fund (UNICEF), 2001), mostly due to early marriage,
custom and tradition, high level of sexual activity, lack of
general sex education and low access to affordable
contraceptive option. Specifically in malaria control
programs, WCBA, a group that includes teenagers and
adolescents, are often not specifically considered as
“high-risk group” along with pregnant women, and they
should, for obvious reasons.

Looking at literature, there are few quantitative or
gualitative studies that have reported the use of malaria
control commodities such as long lasting insecticidal nets
(LLINS) and artemisinine-based combination therapies
(ACTs), among this potential “at-risk” group. Though
studies have documented access, ownership, coverage
and utilization (Belay and Deressa, 2008; Thawani et al.,
2009; Wagbatsoma and Aigbe, 2010), as well as cost
implication (Jimoh et al., 2007) and willingness-to-pay
(Onwujekwe et al., 2004) for preventive (Menendez et al.,
2008) or curative (Onwujekwe et al.,, 2012) malaria
commodities among general population and in reference
to pregnant women, hardly has there been a reference to
WCBA. Most Malaria Control Programs at country level
either focus primarily on pregnant women and neglect
WCBA or lump them together under the umbrella of
“universal coverage” (Roll Back Malaria, 2012; Federal
Ministry of Health, 2010). The symptoms relating to this
deficiency may not be unconnected with the perceived
low utilization of intermittent preventive treatment (IPT)
and LLIN among pregnant women (KEMRI-Wellcome,
2012).

Though WCBA may not be currently pregnant, they
could have been pregnant earlier and the pregnancy was
either carried to term or aborted. Furthermore, some of
them may be currently pregnant but are yet unaware of
the pregnancy while some are likely to get pregnant
within a month after LLIN has been distributed, thus
missing out in ownership and use of the commodity. In
some cases, especially in first pregnancy, tradition
demands that a woman does not tell others that she is
pregnant until the pregnancy shows and by this time she is
already infested with malaria parasites. In Nigeria, malaria
is responsible for up to 11% of maternal death (Federal
Ministry of Health, 2004). The World Health Organization
(WHO) Expert Committee on Malaria recommends that
intermittent preventive treatment (IPTp) and long lasting
insecticidal nets (LLIS) be used to mitigate the effects of
malaria in pregnancy (WHO, 2004).

Since malaria in pregnancy increases the risk of mater-
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nal anaemia, maternal mortality, abortion, prematurity,
intrauterine growth retardation, intrauterine death and low
birth weight (Anya, 2004; van Geertruyden et al., 2004;
Tako et al., 2005), there is need to protect not only those
who are currently pregnant but also all those who have
the greatest potential to be pregnant at any time - the
WCBA. We sought to examine the pattern of ownership
and use of malaria commodities among WCBA in 16
Local Government Areas of Nigeria. Our aim was to
evaluate the extent of utilization of LLIN among this
potentially “at-risk” group with a view to improve on this, if
found inadequate, so as to achieve further reduction in
the morbidity as well as mortality associated with the
disease among the WCBA specifically and among
pregnant women in general.

MATERIALS AND METHODS

This population-based study relating to use of LLINsS among WCBA
used household data on Nigerian females aged 15 to 49 years who
resided in selected 16 Local Government Areas (LGAS) in the 6
zones of the country during the period 2007 through 2008. The
study compares these data with those from currently pregnant
women. Currently, pregnant women using LLIN were used as the
primary referent population because data on them provide more
precise rates with which to compare use of LLIN among WCBA.

Study population

We targeted WCBA, (12 to 49 years) who self-identified as
Nigerians belonging to and resident in the area of study and not just
visiting. These comprise of those in South-west zone who are
predominantly of the Yoruba ethnic group whose ancestors occupy
the geographic area that is now known as Owo in Ondo State, Ogo-
Oluwa in Oyo State, Irepodun/Ifelodun in EKkiti State and both
Badagry and lkorodu in Lagos state. Those that reside in South-
east and South-south zones of the country occupy different
geographical zones and are respectively of the Ibo, ljaw, Edo, Ibibio
and other ethnic groups. The Ibos in land-locked South-east zone
occupy Aninri in Enugu State and Ukwa West in Abia State; the
coastal ljaws in South-south zone are in Brass within Bayelsa
State, and Ogu-Bolo in Rivers State; the Aniomas occupy Oshimili
North in Delta State and the Binis are in Edo State. The other
component of the study population are of Hausa Fulani stock in
North-west (Bungudu in Zamfara State) and in North-east (Gulani in
Yobe State). The North-central zone (llorin in Kwara State) consists
of mixed ethnic groupings of Yorubas and Hausa/Fulani stock
mainly.

The study design

The study was a cross-sectional multi-stage random cluster-sample
survey designed to estimate with acceptable precision selected ITN
indicators in areas where integrated LLIN-EPI campaigns were
conducted in Nigeria. The populations to be covered by the survey,
the universe of all, were the households in the 48 LGAs, children
age 0 to 5 years, pregnant women and WCBA (15 to 49 years). In
this report, emphasis is laid more on LLIN coverage among WCBA.

Sample size calculation

This has been described elsewhere (Afolabi et al., 2009). Briefly,
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Figure 1. Map of Nigeria showing States and LGAs selected for the
survey.

the 2006 population census puts the population size of the 48 LGAs
in the study areas at 8,546,280 and the average household size in
Nigeria is estimated to be 5 persons (National Population
Commission, 2003) translating to about a total of 1,709,256
households in the 48 LGAs. Therefore, to achieve a 3% precision
(level of error) with 95% confidence level, assumed proportion of
0.5 and presumed desired change of 20%, a sample of 1,712
households was required for meaningful analysis (the sample size
was adjusted to none response rate of 10%). This translated to 107
households per LGA and 10.7 per cluster. Rounding up the cluster
size to 11 households therefore meant drawing a minimum sample
size of 1,760 (110 households per selected LGA, and 11 per
cluster).

Selection of the households

A multi-stage sample design aimed at selecting 1,760 households
from 16 LGAs drawn from 24 states was adopted with equal
allocation to all the 16 LGAs (that is, 110 households per LGA). The
first stage was the selection of 16 LGAs from all the project states.
The list of all the 48 LGAs and the states in which they are located
was first arranged by geo-political zone. This was to eliminate the
concentration of LGAs to be selected in a particular geo-political
zone. The 16 LGAs were then selected using systematic sample
selection procedure. The second stage involved the selection of
enumeration areas (EAs), which for the purpose of this survey were
the clusters, from each LGA. To ensure that all EAs in the selected
LGAs were given an equal chance of being selected, the frame of
all localities and their EAs in the selected LGAs were obtained and
10 clusters systematically selected from each LGA. The third stage
was the selection of households from each of the 10 selected
clusters. Thrice the number of required households (that is, 33
households) was listed and then 11 households systematically
selected. A sketch maps of the selected clusters and households
and a brief description of how to reach them was then prepared.
Since population wise, the EAs are not equal in size, the household
listing continued until the required number of 33 households was

obtained. Those who fell outside the age range of 15 to 49 years,
those just visiting and hospitalized patients were excluded from the
study. Participants whose ages were not ascertained were also
excluded.

Data management including analysis

Source of data on the use of LLIN was the household survey
carried out in 16 LGAs using a pre-tested questionnaire served to
household heads by field-workers who were trained for three days.
Where the household head was absent, a proxy was interviewed to
complete the data from such household. The questionnaire was
pilot-tested at Kuje, FCT, an area not involved in the study and
relatively far away from llorin, a study site within the same zone.
The main independent variables were socio-economic status which
included educational status, employment and income level. Primary
data were manually entered into questionnaires on the field and
double-checked for an error by field supervisors. Where an error, an
omission or inappropriate information was detected, the field worker
was asked to go back to the household where the error was
detected. The data were then collated and entered into IBM
compatible desk top computers located within WHO premises,
Asokoro, Abuja. EPI-INFO version 6 statistical software was used to
perform the analysis. Non-parametric tests were used for
determining the significance of associations of variables. The
overall prevalence of missing data in this study was less than 5%.
Average (Av.) number of WCBA or of PW per HH was calculated by
the simple formula:

No. of WCBA (er PW)

No. of households surveyed

Average =

Where WCBA = Women in child-bearing age and PW = pregnant
women.

Ethical review

The protocol for this survey was well-scrutinized before being
approved by the National Malaria and Vector Control review board.
Written or verbal informed consent was received from all
participating households.

RESULTS

This study was conducted in 16 LGAs within 14 states of
the 6 geo-political zones of Nigeria (Figure 1). In all,
1,756 households were surveyed (Table 1) in which there
was an average of 0.17 currently pregnant woman (CPW)
per household, compared to 1.4 WCBA per household,
indicating that, for every 1 CPW there was 8.2 WCBA
who have the potential to be pregnant at any time, if they
are not yet obviously pregnant. There were 0.18 CPW to
1.4 WCBA in South-East zone, 0.19 CPW to 1.3 WCBA
in South-south, 0.13 PW to 1.3 WCBA in South-West,
0.27 PW to 1.7 WCBA in North-West, 0.08 PW to 1.5
WCBA in North-Central and 0.18 PW to 1.4 WCBA in
North-East zones, respectively. The proportion of WCBA,
compared to CPW, was significantly higher in South-
West (x2 = 4.80; p = 0.03; OR = 1.37; CI = 1.03, 1.81)
and North-Central (x* = 6.37; p = 0.01; OR = 2.35; Cl =
1.19, 4.64) than in other zones. The proportion of WCBA
in surveyed HH was considerably higher than that of



Afolabi et al. 63

Table 1. Distribution of currently pregnant women (CPW) and women in child-bearing age (WCBA) in households of

survey (2007).

No. of currently PW

No. of Women in child-bearing age

Parameter ToalHH =% 1o 0O 1 2 3 4 Total
State-LGA South-East zone
Abia-Ukwa West 110 92 18 O 18 2 76 21 7 4 155
Enugu-Aninri 110 89 21 O 21 8 75 11 9 7 152
Total 220 181 39 0 39 10 151 32 16 11 307*
*? =0.03; p=0.87; OR =0.97; Cl = 0.68, 1.39

South-South zone
Akwa Ibom-Eket 110 86 24 0 24 2 95 10 2 1 125
Akwa Ibom-Mbo 110 89 18 3 24 20 30 21 18 21 210
Bayelsa-Brass 110 94 16 O 16 20 52 25 9 4 145
Delta-Oshimili North 110 98 12 0 12 27 71 8 4 0 99
Edo-Owan West 111 90 20 1 22 6 83 15 7 0 134
Rivers-Ogu Bolo 107 81 25 1 27 10 66 21 6 4 142
Total 658 538 115 5 125*% 85 397 100 46 30 855*
*x?=3.08; p=0.08; OR=0.80; Cl =0.63, 1.03

South-West zone
Ekiti-Irepodun/Ifelodun 109 94 13 2 17 15 57 17 10 10 161
Lagos-Badagry 110 95 14 1 16 0 93 13 2 2 133
Lagos-lkorodu 110 97 13 0 13 1 79 24 4 2 147
Ondo-Owo 110 105 5 0 5 10 82 11 5 2 127
Oyo-Ogo Oluwa 110 89 21 0 21 8 67 23 5 7 156
Total 549 480 66 3 72* 34 378 83 26 23 724*
*¥2=4.80; p=0.03; OR =1.37; Cl = 1.03, 1.81

North-West zone
Zamfara-Bungudu 110 84 22 4 30* 1 49 47 9 4  186*
*}? =1.98; p=0.16; OR =0.75; Cl = 0.50, 1.12

North-Central zone
Kwara-llorin West 110 102 7 1 9* 8 65 19 11 7  1e4*
X2 =6.37; p=0.01; OR=2.35; Cl = 1.19, 4.64

North-East zone
Yobe-Gulani 109 90 18 1 20* 18 45 30 14 2 165*
¥2 =0.03; p=0.86; OR=0.96; Cl =0.59, 1.55
Total 1756 1475 267 14 295 156 1085 316 120 17 2384

In all for every PW (pregnant women) there are 8.2 WRA.

CPW and consequently, having a WCBA in a HH is about
50 times more likely than having a CPW (x* = 1949.45, p
= 0.0000, OR =49.32, Cl = 40.21, 60.50) (Table 2).

Use of LLINs

Eight hundred and ninety one (51%) of households sur-

veyed had any net while 738 (42%) had insecticide
treated nets in the form of LLINs (Figure 2). The highest
percentage of the ownership and assumed usage of “any
net” (88%) and of LLIN (84%) was in Owo LGA in Ondo
state, South-west Nigeria. llorin West LGA in Kwara state
recorded the lowest “any net” (17%) and the lowest
ITN/LLIN (6%) use. In general, LLINs were found more in
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Table 2. Percent distribution of currently pregnant women (CPW) and women in child-bearing

age (WCBA) in households of survey (2007).

Frequency (%)

Parameter

Women in child-bearing age

Women in child-bearing age

Household with 1598 (90.8)
Household without 162 (9.2)
Total 1760

295 (16.8)
1475 (83.2)
1760

X2 = 1949.45; p = 0.0000; OR = 49.32; Cl = 40.21, 60.50.
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Figure 2. Percentage of households with any mosquito net and ITN by LGA.

southern states of the country than in the northern states.
Figure 3 illustrates the percentage of households with at
least 1 mosquito net of any type by wealth quintile. The
ownership of LLIN ranged from 53% among the poorest
to 56% among the least poor. AlImost equal percentage of
households had any net hanging (69%) and LLIN (68%)
hanging during the survey. lkorodu LGA in Lagos state
had the lowest percentage of “any net” and of LLIN
hanging while Owo in Ondo state and Gulani in Yobe
state had the highest percentage (91%) of “any net” and

of LLIN hanging (Figure 4). The percentage use of LLINs
by CPW and by WCBA in different zones of the country
was staggered. For example, 36% of CPW and 23% of
WCBA slept under LLIN the night before survey in South-
east zone, 0% CPW and 12% WCBA did so in North-
Central zone. Overall, there was a significant difference
in the proportion of pregnant women who slept under any
net (x* = 23.2; p = 0.000003; OR = 1.89; Cl = 1.46, 2.46)
or under an LLIN (x* = 15.17; p = 0.0001; OR =1.73; Cl =
1.31, 2.28) night before survey compared to WCBA.
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Figure 3. Percentage of households with at least 1 mosquito net of any type by wealth quintile.
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Figure 4. Percentage of households with mosquito nets of any type that have any net hanging and
percentage of households with ITNs that have ITNs hanging.

Table 3 also shows that CPW are about twice as likely to
sleep under any net or under an LLIN than WCBA.

Use of IPT in current and in past pregnancy
Data was collected on use of sulphadoxine-

pyrimethamine (SP) as intermittent preventive treatment
(IPT) of malaria during present or immediate past

pregnancy. Results from this study show that, overall, a
significant proportion of CPW took IPT1 only, compared
to the last pregnancy of WCBA (x* = 524.04; p
=0.000000; OR = 35.2; Cl = 22.6, 54) and that CPW were
35 times more likely to take at least IPT1 compared to
WCBA. Furthermore, CPW were about thrice more likely
to take IPT1 and IPT2 (x% = 7.85; p = 0.005; OR = 2.56;
Cl = 1.29, 5.05) than WCBA in their last pregnancy
(Table 4). Responses from CPW and WCBA also showed
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Table 3. Proportion of currently pregnant women (CPW) and women in child-bearing age (WCBA) who slept under any net or under Long Lasting Insecticidal Nets (LLINS)

in households (HH) within various Local Government Areas (LGAS) night before survey (2007).

CPW WCBA
Parameter Frequency (%) Frequency (%)
Total HH Total Slept under any Slept under Total Slept under Slept under
net LLIN any net LLIN
State-LGA South-East zone
Abia-Ukwa West 110 18 3(16.7) 3(16.7) 155 7 (4.5) 6 (3.9
Enugu-Aninri 110 21 11(52.4) 11(52.4) 152 63(41.4) 63 (41.4)
Total 220 39 14(35.9)! 14(35.9)* 307 70 (22.8)! 69 (22.5)*
1 2 =3.22; p=0.07; OR=1.90; CI=0.94, 3.84 *¥?=3.4; p=0.06; OR=1.93; CI=0.95, 3.92
South-South zone
Akwa Ibom-Eket 110 24 6 (25.0) 6 (25.0) 125 14 (11.2) 14 (11.2)
Akwa Ibom-Mbo 110 24 7 (29.2) 7 (29.2) 210 22 (10.5) 18 (8.6)
Bayelsa-Brass 110 16 9 (56.2) 6 (37.5) 145 79 (54.5) 63 (43.4)
Delta-Oshimili North 110 12 8 (66.7) 2 (16.7) 99 38 (38.4) 22 (22.2)
Edo-Owan West 111 22 6 (27.3) 6 (27.3) 134 17 (12.7) 16 (11.9)
Rivers-Ogu Bolo 107 27 15 (55.6) 12 (44.4) 142 53 (37.3) 50 (35.2)
Total 658 125 51 (40.8)! 39 (31.2)* 855 223 (26.1)! 183 (21.4)*
12 =11.7; p=0.0006; OR=1.95; ClI=1.33, 2.88; *¥?=5.97; p=0.01; OR=1.67; C =1.10, 2.51
South-West zone
Ekiti-Irepodun/Ifelodun 109 17 3(17.6) 3(17.6) 161 13 (8.1) 13 (8.1)
Lagos-Badagry 110 16 3(18.8) 2 (12.5) 133 26 (19.5) 13 (9.8)
Lagos-lkorodu 110 13 0 (0.0) 0 (0.0) 147 5(3.4) 5(3.4)
Ondo-Owo 110 5 5 (100.0) 5 (100.0) 127 52 (40.9) 49 (38.6)
Oyo-Ogo Oluwa 110 21 7 (33.3) 7 (33.3) 156 28 (17.9) 27 (17.3)
Total 549 72 18 (25.0)! 17 (23.6)* 724 124 (17.1)! 107 (14.8)*
Ix2=2.77;p=0.09; OR=1.61; Cl =0.91, 2.84 *¥2=6.26; p=0.01; OR=2.07; Cl = 1.16, 3.70
North-West zone
Zamfara-Bungudu 110 30 8 (26.7)! 4 (13.3)* 186 35 (18.8)! 23 (12.4)*
Ix2=0.99; p=0.32; OR =1.57; Cl = 0.65, 3.82 *x2 =0.02; p=0.88; OR =1.09; Cl =0.35, 3.41
North-Central zone
Kwara-llorin West 110 9 0 (0.0)! 0 (0.0)* 164 20 (12.2)! 19 (11.6)*

¥x? = not valid
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Yobe-Gulani 109
Ix2 =3.82; p=0.05; OR =2.67; Cl =0.97, 7.34

Overall 1756
1x2=23.2; p=0.000003; OR =1.89; Cl = 1.46, 2.46

20 7 (35)!

295 98 (33.2)!

North-East zone

6 (30.0)*

80 (27.1)*

155 26 (16.8)!

23 (14.8)*

x* =2.93; p=0.09; OR =2.46; Cl = 0.86, 7.06

2391 498 (20.8)!

424 (17.7)*

67

x?=15.17; p=0.0001; OR = 1.73; Cl = 1.31, 2.28

Table 4. Results of x2 analysis of currently pregnant women who took IPT and other medications and women in child-bearing age
who took IPT and other medications in their last pregnancy.

Currently pregnant women

WCBA-last preghancy

Frequency (%)

Frequency (%)

Zone n Took IPTI Took Took other n Took IPTI Took Took other
only IPTI+IPT2 medications only IPTI+IPT2 medications
SE 39 31 (79.5) 2(5.1) 24 (61.5) 307 1(0.3) 7 (2.3) 136 (44.3)
SS 125 43 (34.4) 3(2.49) 35 (28.0) 855 13 (1.5) 89 (10.4) 271 (31.7)
SW 72 6 (8.3) 4 (5.6) 32 (44.9) 724 9 (1.2 57 (7.9) 331 (45.7)
NW 30 7 (23.3) 0 (0.0 8(26.7) 186 2(1.1) 4(2.2) 26 (14.0)
NC 9 2 (22.2) 0 (0.0 2 (22.2) 164 2(1.2) 13 (7.9) 98 (59.8)
NE 20 2 (10.0) 0 (0.0 2 (10.0) 155 2(1.3) 8 (5.2 22 (14.2)
Total 295 89 (30.2)* 9 (3.1)** 103 (34.9)*** 2391 29 (1.2)* 178 (7.4)** 884 (37.0)***

*x?=524.04; p=0.000000; OR =35.2; CI = 22.6, 54.8, **x*>=7.85; p=0.005; OR =2.56; Cl| = 1.29, 5.05 and ***x*>=0.48; p=0.49; OR =1.09; Cl =

0.85,1.41

that about 35% of CPW and 37% of WCBA took
other medications during their pregnancy, though
the difference did not reach a level of significance.

DISCUSSION

This study, the first to provide a detailed descript-
tion of use of LLIN and IPT among women in
child-bearing age in Nigeria, reveals several
notable characteristics and determinants of mala-

ria control among this group of people in the
population. Firstly, women in child-bearing age far
out-number pregnant women in the households.
This alone puts them in a condition whereby they
can get pregnant at any time and therefore are
potentially an “at risk” group in malaria endemic
areas of the country. Secondly, though a large
number of WCBA are present in households, very
few of them slept under protective measures such
as LLIN when compared to currently pregnant
women. From all indications, African women have

restricted access to fiscal and societal powers
which contributes to their attaining inferior levels
of education and lack of autonomy (Birn et al.,
2009).

Almost one-fifth of illnesses and deaths among
WCBA in developing countries are pregnancy
related and at least one woman dies every minute
(529,000/year) due to maternal causes such as
primary  hemorrhage, infection, eclampsia
(seizures), obstructed labor, complications from
abortion and ectopic pregnancy (WHO, 2005).
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These illnesses could be prevented or at least reduced
by providing needed support against infection to WCBA.
Women in child-bearing age need strength before they
become pregnant especially younger ones who may be
experiencing their first pregnancy. The provision of LLIN
is a sure means to make certain that WCBA do not enter
their pregnancy already in anaemic state (Brieger, 2012).

Malaria in pregnancy is a major public health concern
in Nigeria and other sub-Saharan African countries as it
has many deleterious effects on both the mother and the
fetus underscoring the significance of making available to
this group of people adequate and “effective protection
and case management” (Crawley et al., 2007). There are
multiple barriers to women in child-bearing age,
especially the poorest who are likely to have malaria
(Somi et al., 2007), accessing formal health care such as
perceived quality of care (Litvack and Bodart, 1993), lack
of knowledge as well as distance from health services
(Mwenesi et al., 1995) transport cost and treatment cost
(Nyamongo, 2002; Onwujekwe et al., 2008).

Women in child-bearing age are not specifically
targeted by information, education and communication
(IEC) or behavioral change communication (BCC) of
malaria control programs. Most of the previous reports on
malaria morbidity and mortality have not considered non-
pregnant WCBA as a distinct group but rather have
included them as a heterogeneous group represented as
teenagers or adolescents. This might be due to the fact
that this is a diverse group whose age ranges from 12 to
49. For precisely this reason, malaria control programs
should identify and target, initially, the younger WCBA,
especially students. This may involve collaborating with
line-ministries such as Education, Youth, Sports and
Social Developments. Younger WCBA can be reached at
schools, during sporting events, at youth meetings, at
musicals and through specific radio and television
programs.

By focusing on WCBA population, we have undertaken
an initial step towards clarifying the minimal utilization of
LLINs and neglect of this group of women in malaria
control programs. For example, only 21% of WCBA
compared with 33% of currently pregnant women slept
under any net and only 18% of WCBA compared with
27% of pregnhant women slept under an LLIN night before
survey. To increase the percentage of pregnant women
that have access to and who utilize malaria control
commodities, it is imperative to “catch them young” at
least at the earliest stage of becoming a woman or better
still at the primary school level. Understanding the dyna-
mics of use of LLIN by WCBA is essential for developing
effective prevention and intervention strategies to reduce the
burden of malaria not only in this population but also among
pregnant women and in the society at large.

This study has begun the process of identifying the
characteristics of WCBA who are at risk of malaria when
not pregnant and are at higher risk of the disease when
pregnant. Notably, not being fully protected while not
pregnant might constitute an elevated risk factor for

WCBA during pregnancy. This elevated risk may be
associated not only with pyrexia in pregnancy but also
with maternal conditions such as placenta praevia, pre-
and/or post-partum  haemorrhages, abortion and
anaemia. Congenital malformation (Patel and Adhia,
2005), intra-uterine growth retardation (Allen et al., 1998),
miscarriage (Friedrich, 2012) and still birth (Bader et al.,
2012.) are possible effects on the fetus while low birth
weight (Kabanywanyi et al., 2008) and death in the first
year of life due to immature lungs are possible effect on
the baby. Health facilities should be organized to provide
Integrated Management of Women’s llinesses (IMWI),
not only for screening of malaria among WCBA or during
pregnancy but also for communicable and non-commu-
nicable diseases such as cervical and breast cancers,
hypertension, diabetes, pregnancy-related illnesses,
reproductive health, toxoplamosis, HIV and even mental
health.

Malaria control programs should focus on distributing
LLINs to primary school pupils who are likely to influence
their parents, siblings, peers not at school and the entire
community to sleep under an LLIN. Furthermore, strate-
gies such as focused antenatal care (FANC), IEC and
behavioral change communication (BCC) should also
specifically target WCBA with appropriate health
messages regarding sleeping under LLINs. In this way,
use of LLIN in pregnancy will increase and maternal and
child morbidity and mortality will decrease in accordance
to the expectations of the Millennium Development Goals
(MDGS).

Limitations

Several limitations of this study should be noted. One is
selection bias, due to the nature of the survey. Thorough
screening prior to sample selection would have
minimized selection bias and ensure group homogeneity.
Some of the women in child-bearing age could not pro-
duce authentic evidence of their ages. Another limitation
is attrition, and this was minimized where possible.
Thirdly, we did not ask the WCBA specifically of other
medications used during their last pregnancy.
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