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ABSTRACT
Background: Insecticide treated nets (ITNs) have been identiﬁed as a key strategy
in addressing malaria problem among young children and pregnant women. Their
utilisation among under ﬁves, however, have been found to be low in some areas.
Objective: To identify factors affecting net utilisation (sleeping under insecticide
treated net) among caregivers of under ﬁves in Makueni District in Kenya.
Design: A cross-sectional, descriptive study.
Setting: Eight sub-locations in Wote division Makueni district.
Subjects: Four hundred caregivers of children aged ﬁve years and below.
Results: The results indicated that 88.5% of caregivers were aware of ITNs. The
proportion of households with children below ﬁve years that owned mosquito net were
found to be 46.2%, and only 32.0% had at least a treated net. Slightly more than half
of treated nets were used by under ﬁves (52.2%) compared to 47.8% used by children
over ﬁve years including adults. The main reason cited by majority of caregivers as a
hindrance to net utilisation was lack of treated nets in households (72.3%). Utilisation
of ITNs by under ﬁve children was found to be positively associated with knowledge
of ITNs (p=0.024), marital status (p=0.018) and occupation (p=0.043).
Conclusion: Utilisation of ITNs by under ﬁves was low despite high level of awareness
among caregivers. Factors such as awareness of ITNs, marital status and occupation
signiﬁcantly affected ITNs utilisation. Although the government with support from
other stakeholders has recently embarked on large scale distribution of nets in high
risky districts, more interventions from various stakeholders are needed to increase
availability and accessibility of subsidised permanently treated nets, including
interventions to address non-compliance to proper utilisation of nets. There is also
need for intensive education emphasising on their proper and consistent use. Scaling
up proper use of ITNs along with other initiatives can contribute signiﬁcantly in
reducing malaria.
INTRODUCTION
Malaria, a disease transmitted by anopheles
mosquitoes, is a major public health problem in many
countries in the world affecting the lives of many
people either directly or indirectly. It is estimated that
nearly half of the world’s population live in countries
with high risk of contracting malaria. Worldwide, 300500 million malaria cases are estimated to occur each
year resulting in about one million deaths, with 40%
of the world’s population being at risk of contracting
the disease, and about nine out of ten of the global
cases occurring in Africa (1). Sub-saharan Africa
constitutes over 90% of the world disease burden

with over 300 million cases of malaria every year. It
is further estimated that the disease kills almost one
million children a year in Africa alone, and accounts
for 4.5% of Disability Adjusted Life Years (DALYs)
in children aged 0-4 years (2).
In Kenya, malaria is the leading cause of morbidity
and mortality. It is estimated that over 70% of the
population are at the risk of the disease that claims
26,000 children (about 72 per day) annually (3).
The Roll Back Malaria global partnership
aims to halve malaria mortality by 2010 through
scaling up ITN use, improving case management,
controlling malaria in pregnancy and containing
epidemics (4,5).
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Insecticide treated nets (ITNs) are an effective
and cost-effective means of preventing malaria and
substantial reductions in all cause child mortality have
been demonstrated in controlled efﬁcacy trials (6,7),
and there had been no increase in mortality in older
children who have been using ITNs from birth (8).
However, coverage and use of ITNs is substantially
low, especially in pregnant women and under ﬁve
children who are more vulnerable to malaria. In
Kenya, ITN coverage is quite low.
Surveys done estimates that in 2002 only 22%
of households had at least one net, out of which 6%
were treated, while 15% of under ﬁves used nets out
of which 5% were treated (9). However survey done
by population service international (PSI) in 2006
indicated that coverage had increased to 46% (PSI
national survey, 2006). In other areas, net ownership
and use of ITNs among the under ﬁves has also
been observed to be low, despite evidence on their
effectiveness (10). Similarly, adoption of ITN’S has
been slow leading to low utilisation of nets (11).
Further even where ITNs are available many under
ﬁves do not always sleep under them at night.
This paper reports the ﬁndings of a study that
explored factors inﬂuencing mosquito net utilisation
(sleeping under net always at night) among the
caregivers of under ﬁves in households in Makueni
district.
MATERIALS AND METHODS
The study was conducted in Makueni district of
Eastern Province, Kenya. It was a cross- sectional
study to factors inﬂuencing treated mosquito net
utilisation among the caregivers of under ﬁves in
Makueni district. The study included all caregivers of
children below ﬁve years who were above 18 years of
age and living in households within the study area. It
excluded caregivers who were below 18 years (save
for mothers of under ﬁves) and those who did not
have children below ﬁve years.
Wote division was randomly chosen among the
16 divisions in the district. Probability proportional
to size was used to determine the number of
households included in the study from each sublocation. First, the number of households sampled
were selected proportionally to the size of the sublocation. Second, villages (clusters) in sub-locations
were selected randomly by simple random method.
Third, households were then selected randomly by
simple random sampling procedure.
Data were collected using interview schedules,
which were administered to 400 caregivers of
under ﬁves in household. Focus group discussions
(FGDs) were conducted to obtain more qualitative
information to corroborate data collected using
interview schedules. The study started with data
collection in 2006 and was completed in early 2007.
The data collected was edited, coded and entered into
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computer using Ms Excel software. The analysis of
data was carried out using statistical package for social
sciences (SPSS). Descriptive statistics were applied in
order to group and summarise data. Chi- square test
for independence was used to determine association
of categorical variables.
Analysis of variance (ANOVA) was used to
compare means and where means were signiﬁcant
turkey test was applied. Correlation coefﬁcient was
used to analyse relationship of quantitative variables.
For all statistical tests a 2-sided p<0.05 was considered
statistically signiﬁcant.
RESULTS
Socio-demographic characteristics of respondents: Four
hundred caregivers (respondents) were interviewed.
The majority 355(88.7%) of respondents were females
while 45 (11.3%) were males. Their age varied
considerably with majority (65.5%) aged between
18-30 years. About 126 (31.5%) of respondents had
completed primary education while 102 (25.5%)
had secondary level of education, while the rest
had either some primary, some secondary, post
secondary education or no formal education (never
been to school).
The main source of income among the households
was farming 189 (47.3%) followed by business 85
(21.3%), salary 75 (18.7%) and casual/temporary jobs
51 (12.7%). The majority 207 (51.7%) of households
had a monthly income of between Kshs 0 to 2500 (US$
0 to 34), while a considerable proportion 106 (26.5%)
had income ranging between Khs 2500 to 5000 (US$
34 to 68).
Awareness of insecticide treated net: The majority 354
(88.5%) of respondents were aware of insecticide
treated mosquito nets (ITNs).
Household coverage with treated and untreated mosquito
nets: In all households interviewed 128 (32.0%) had at
least a treated net, while 57 (14.2%) had untreated net.
Hence households with at least a net (either treated
or untreated) were 185, giving coverage of 46.2%. The
majority of households 215 (53.8 %) had no net at all.
Out of the 185 households with any net (either treated
or untreated), only 128/185 (69.2%) had treated net
while 57/185 (30.8%) had untreated net.
Utilisation of treated and untreated mosquito net in
household: Analysis on use of any net by household
members showed that 190 (49.6%) were availed for use
by children under ﬁve years whilst 193 (50.4%) were
availed for use by those over ﬁve years, indicating
that a higher proportion of nets were used by older
children and adults. The results further indicated that
not all treated nets in household were made available
for use by under ﬁves. Of the 249 treated nets available
in the household, only 130 (52.2%) were for the under
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ﬁves while 119(47.8%) were used by children over
ﬁve years and adults. Table 1 shows utilisation of
any net and treated net in household.
Table 1
Utilisation of any net and treated net in household
Any net (%)
Under ﬁves
49.6
Over ﬁves and adults 50.4

Treated net (%)
52.2
47.8

Treated net utilisation by children under ﬁve years: About
58(31.5%) households had no child who slept under
treated net, 90 (48.9%) had one child who slept under
treated net, 31 (16.9%) had two children who slept
under treated net, four (2.2%) had three children
who slept under treated net, and one (0.5%) had four
children who slept under treated net, the previous
night to the interview. Regarding those who slept
under untreated net, 31(36.0%) of households had no
child who slept under untreated net, 37 (43.0%) had
one child who slept under untreated net, 16 (18.7%)
had two children who slept under untreated net,
and two (2.3%) had three children who slept under
untreated net. Table 2 shows the number of children
below ﬁve years in the household who slept under
treated net the previous night to the interview.
Table 2
Number of children below ﬁve years in household who
slept under net the previous night to the interview
Number of

Slept under

Slept under

under ﬁves

treated net

untreated net

slept under Frequency

(%)

Frequency

(%)

net
0

58

31.5

31

36.0

1

90

48.9

37

43.0

2

31

16.9

16

18.7

3

4

2.2

2

2.3

4

1

0.5

184

100

86

100

Total

In some households with more than one child below
ﬁve years not all children slept under a treated net.
In this study, only 30.25% (121/400) of households
with treated nets had all their children below ﬁve
years sleeping under ITN the night preceding the
interview.
Sharing of nets among caregivers and children
was practiced in some households. This study found
that 35.9%(65/185) caregivers were sharing nets with
their child/children.
Reasons for non-use of treated nets by children under ﬁve
years: The majority (72.3%) cited lack of mosquito
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nets, followed by 8.2 % who reported that they could
not afford insecticide. Others reasons though cited
by fewer respondents were: no mosquitoes (3.2%),
treatment of net not important (5.0%), do not know
how to treat net (4.3%), mosquito net cause suffocation
(2.5%), insecticides are not available (2.5%), and
insecticides are harmful (1.1%) (Table 3).
Table 3
Reasons for non-use of treated nets by children under
ﬁve years (n=272)
Reason

Frequency

(%)

Lack of mosquito nets

204

72.3

Could not afford insecticide

23

8.2

No mosquitoes

9

3.2

Treatment of net not important

14

5.0

Do not know how to treat net

12

4.3

Mosquito net cause suffocation

7

2.5

Insecticides are harmful

3

1.1

Problems perceived to be associated with treated net use:
About 19.0% of respondents reported that insecticides
might be harmful to net users, 5.5% reported that
treated nets cause sleep disturbance, 5.0% said they
cause dizziness. A lower but signiﬁcant proportion
4.2% said children might die due to heavy sweating
when sleeping under treated net. Only 11.8% did not
know any of the problems (Table 4).
Table 4
Problems perceived to be associated with treated net use
(n=182)
Reason

Frequency

(%)

76

19.0

Sleep disturbance

22

5.5

Cause dizziness

20

5.0

17

4.2

47

11.8

Insecticides might be
harmful to net users
Treated nets cause

children might die due
to heavy sweating
when sleeping under a
treated net
Did not know any of
the problems

Cross-tabulation results: Results of cross-tabulation of
socio-demographic, cultural and economic variables
with net utilisation showed that utilisation of ITNs
by under ﬁve children was positively associated
with knowledge of ITNs (X2=11.255, (Table 5) df=4,
p=0.024), marital status (X2=29.915, df=16, p=0.018
(Table 6) occupation (X2=32.008, df=16, p=0.043
(Table 7).
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Table 5
Knowledge of ITN vs children under ﬁve years who
slept under ITN previous night to the interview
Children <5 years slept Knowledge of
under treated net
ITN
previous night
Yes
No
0
48
10
1
87
3
2
30
1
3
4
4
1
Total
170
14
(Chi-square =11.255, df=4, p=0.024)

Total

58
90
31
4
1
184

Table 6
Marital status vs children under ﬁve years who
slept under treated net previous night preceding the
interview
Children under ﬁve
years slept under
treated net
previous night
Marital status

0

1

2

3

4 Total

Married

46

59

24

2

0

131

Single/never married 9

24

5

0

1

39

Divorced

0

2

1

1

0

4

Separated

2

3

1

0

0

6

Widowed

1

2

0

1

0

4

Total

58

90

31

4

1

184

(Chi-square=29.915, df= 16, p=0.018)
Table 7
Caregiver occupation vs children under ﬁve years
who slept under treated net the previous night to the
interview
Children under 5 years who
slept under treated net
Previous night
Occupation

0

1

2

3

4 Total

Farming
Business

23

9

9

1

1

43

15

38

7

0

0

60

Skilled employee

7

20

9

2

0

38

Unskilled employee

5

7

1

0

0

13

None/house wife

8

16

5

1

0

30

Total

58

90

31

4

1

184

(Chi-square=32.008, df=16, p=0.043)
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DISCUSSION

Insecticide treated net utilisation was generally
low despite high level of community awareness
(88.5%) in the area, implying that majority of people
were not protected by use of this intervention. This
was consistent with other studies (9,12,13). As
young children especially the under ﬁves are more
vulnerable to malaria, much focus has been on
increasing ITN use. In this study only half of the nets
available in households were accessible to under ﬁves
for use. Further even when ITNs are accessible only
two-thirds were found to have slept under them the
night preceding the interview. Yet for ITNs to be able
to offer any meaningful protection against malaria
they need to be used consistently. This ﬁnding is
consistent with other studies (14-17).
The main concern on ITN use in household
has been how well the child is protected against
malaria, and especially in relation to other household
members, since not all nets available in household
are used by under ﬁves. This study revealed that
whereas 49.6% of any nets (treated and untreated) in
household were reportedly used by under ﬁve year
old children, 52.2% of treated nets were used by same
age group. The relatively higher usage of treated
nets by under ﬁves could have been attributed to
the intensive promotional campaigns that had been
focusing on ITNs use by under ﬁves.
Regarding children who slept under treated
net on the night preceding the interview, not all
children below ﬁve years slept under them despite
being available in the household. Only 68.5% slept
under treated net the previous night giving ITN noncompliance rate of 31.5% which is slightly lower than
the average 35% achieved under trial conditions in
Gambia (14). These ﬁnding are close to those of a
study done by Korenromp et al (15) which monitored
ITN coverage in Africa, and found out that out of the
households that owned ITN, only 55% of children
slept under it.
In some situations, where households had more
than one child and had inadequate ITNs, the age of a
child determined who slept under the net. It emerged
during FGDs that if there was more than one child
in a household preference was given to the youngest
child: “youngest child is given preference because of
being tender and weak”, remarked one woman from
Kivandini village.
In some households that owned nets, caregivers
were found to be sharing nets with children. In such
a situation, children used mosquito nets because
they happened to share a bed with the caregiver,
thus giving these children a comparative advantage
over the others. In fact Mugisha et al (10) in their
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study noted that a child who shared a bed with the
mother was 21 times more likely to use a mosquito
net than his/her counterpart. Since a younger child
was likely to share a bed with parents, it implies that
a younger child was more likely to sleep under net
if it was available.
There were also other hindrances that affected
use of ITNs by under ﬁves. For instance, although
studies have shown that treated nets are safe and
have no adverse effects (19,20), their use have been
perceived to be associated with some problems.
In this study, caregivers perceived use of ITNs to
be associated with dizziness, sleep disturbance or
discomfort due to heavy sweating that resulted when
one slept under ITN. This perception might reduce
adherence or compliance rate of ITN use by under ﬁve
year old children. Conversely, a study conducted in
Uganda (10), revealed that children in cold climates
used nets to keep them warm. Therefore availing nets
made of light materials like nylon or polyester could
overcome discomfort experienced in use of nets in
hot and dry climates.
The results have also indicated that the use
of ITNs was affected by several factors such as
knowledge on ITNs, marital status and the occupation
of caregiver. Knowledge on ITN was positively
associated with the use of ITNs by under ﬁve year
old children (p=0.024). The implication of this ﬁnding
is that, children whose caregivers were aware of ITN
were more likely to sleep’ under net than children
whose caregivers were not aware of them.
Likewise, there was significant positive
association between marital status and use of ITN
by under ﬁve year old children (p=0.018). The
implication of this ﬁnding is that those caregivers
who were married were more likely to own ITNs,
and their children were more likely to sleep under
nets compared to those who were not married or
living together with their partners. These ﬁndings
support the observation from another author (10)
which found that children of married mothers or
those mothers who were living with their partners
were more likely to use mosquito nets compared
to children whose mothers were never married.
Similarly, there was a signiﬁcant positive association
between occupation and use of ITNs by children
(p=0.043). This ﬁnding indicated that occupation
of caregiver had a positive effect on ITN use by
under ﬁves, and was contrary to the view that
households whose mothers had vocational training,
their children were less likely to use mosquito nets
(10). This implies that occupation of a caregiver
inﬂuences proper utilisation of ITNs.
As efforts are made to increase ITN ownership by
government and various stakeholders, similar efforts
should be made to increase their proper utilisation
and compliance in their use through intensive and
consistent public education.
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CONCLUSION
In conclussion, the usage of insecticide treated nets
by under ﬁves was low despite the high level of
awareness in the community about them. Besides,
even some households with nets were not using
them consistently. Factors such as knowledge of ITN,
level of education, marital status and occupation
of caregiver affected ITN utilisation by under ﬁves
in households. Thus, interventions to increase net
ownership and use among under ﬁves should take
into consideration these factors.
Finally, although the government with support
from other stakeholders has recently embarked on
large scale distribution of nets in high risky districts,
more interventions from various stakeholders are
needed to increase availability and accessibility
of subsidised permanently treated nets, including
interventions to address non-compliance to proper
utilisation of nets. Further efforts to increase ITN
coverage should be matched with efforts to increase
their proper utilisation. There is need also therefore,
in addition to increasing ITN ownership, to educate
caregivers on the importance of using ITNs properly
and consistently. Proper utilisation of ITN, along with
other initiatives such as indoor residual spraying
might greatly contribute in reducing malaria.
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