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Original Research Article

USE OF INSECTICIDE-TREATED NET AND MALARIA PARASITEMIA IN UNDER-FIVES
AT NATIONAL HOSPITAL ABUJA

ABSTRACT

Aim: To determine the relationship of ITN utilisation with malaria parasitemia in under-five children
attending the General Paediatric Outpatient Department (GPOPD) in National Hospital Abuja (NHA),
as well as, explore factors that affect use / non-use of ITNs, so as to give informed education on ITN

use to caregivers of children attending the clinic.

Study design: Cross-sectional study

Place and Duration of Study: GPOPD, Family Medicine Department of NHA between April 2014 and

July 2014.

Methods: Three hundred and eighty (380) children aged between 6 and 59 months were recruited
into the study using systematic sampling. Data about caregivers’ and children’s socio-demographic
characteristics, knowledge about malaria and ITNs, preferred malaria control method, ownership of
ITNs or lack thereof, problems encountered when using ITN, sleeping arrangements, and source of
mosquito net, were collected using an interviewer-administered questionnaire. Data analysis was
done using Epi-info version 7 statistical software. Level of significance was set at 0.05. Ethical
approval was given by the Research and Ethics Committee of NHA. Written informed consent was

obtained from all recruited patients.

Results: The level of ITN ownership was 57% (216 of 380) while the level of ITN utilisation was 30%
(115 of 380) which revealed a clear gap between ITN ownership and utilisation. The prevalence of
malaria parasitemia was 40% (95% CI 35.1 - 45.1%). The log mean parasite density was 2.14 + 0.48.
There was no statistically significant association between ITN use and socio-demographic
characteristics of child and care-giver (age, gender, highest educational qualification, social class,

housing structure), knowledge of the cause of malaria, as well as their perception of ITN
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effectiveness. Among those with malaria parasitemia, there was no statistically significant difference

in the parasite density of ITN users and non-users.

Conclusion: A clear gap exists between ITN ownership and utilisation. Also, there was a lack of any
statistically significant relationship between ITN use and malaria parasitemia in under-fives within this

study setting.
Keywords: under-fives, insecticide-treated net use, malaria parasitemia

INTRODUCTION

There is no doubt that there has been steady progress in combating malaria globally. Despite this,
current indices show that it still constitutes a major health problem, particularly in sub-Saharan Africa.
The World Health Organisation (WHO) estimated 3.2 billion people in 97 countries to be at risk of
malaria infection and developing disease, with 1.2 billion being at high risk having >1 in 1000 chance
of developing malaria in a year.1 The World Malaria Report 2014 estimated that 198 million cases of
malaria occurred globally in 2013 (uncertainty range 124-283 million) with 584 000 deaths
(uncertainty range 367 000 — 755 000). 216 million cases and 655 000 deaths were reported in 201 12
showing a current 8% and 11% decline respectively from 2011 figures. In fact, malaria case incidence

and mortality rates have declined by 30% and 47% respectively since 2000."

Malaria transmission occurs in all WHO Regions (African, Region of the Americas, South-East Asia,
European, Eastern Mediterranean, and Western Pacific) but the African Region, particularly the
poorest and most vulnerable populations, bears the brunt of this disease accounting for an estimated
90% of malaria deaths with 78% of all deaths occurring in children aged under-five years." Nigeria is
one of the 6 countries that account for 60%, or 390 000, of malaria deaths. Others are: the
Democratic Republic of Congo, Burkina Faso, Mozambique, Cote d’lvoire, and Mali. As part of global
efforts to stem this endemic tide, the United Nations Children's Fund (UNICEF), the United Nations
Development Programme (UNDP), the World Bank and the World Health Organization (WHO) joined
forces in the “Rollback malaria initiative” (RBM) in 1998 and later, a 2" generation Global Malaria
Action Plan “Action and Investment to defeat Malaria (AIM) — for a malaria-free world” was drawn up.

Its focus remains on global advocacy, resource mobilisation, partner harmonisation and the
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engagement of non-health sectors for the implementation of the technical strategy.® Malaria
interventions are effective and affordable. These include vector control via insecticide-treated net
(ITN) usage or indoor residual spraying (IRS); chemoprevention and case management (diagnosis
and treatment). The use of insecticide-treated bednets (ITNs) remains a principal malaria prevention
strategy, particularly in areas that require sustained vector control, e.g all sub-Saharan African
countries, majority of Asian malaria-endemic countries and some American countries. Since 2007,
WHO has recommended universal coverage with ITNs (preferably LLINs), rather than a
predetermined number per household. In order to meet the target of universal access, it is currently
proposed that one LLIN should be distributed for every two persons.* Household survey data revealed
that an estimated 49% (range 44-54%) of the population at risk had access to an ITN in their
household in 2013, compared to 3% in 2004 and an estimated 44% (39—48%) were sleeping under an
ITN in 2013 compared to 2% in 2004." A total of 214 million nets were projected to be delivered to
countries in sub-Saharan Africa by the end of 2014, bringing the total number of LLINs delivered to
that region since 2012 to 427 million." Despite these efforts, ITN use particularly in the vulnerable
population, remains low. The 2010 Nigeria Malaria Indicator Survey (NMIS) estimated that 29% of
children were using ITNs,® which is still way below the RBM target of 80% use for children.® According
to the World Malaria Report (WMR) 2015, the estimated proportion sleeping under an ITN for
countries in sub-Saharan Africa was 46% in 2014 (95% Cl: 42-50%) and 55% in 2015 (95% CI: 50—
58%,); the proportion of children aged under 5 years sleeping under an ITN increased from <2% in
2000 to an estimated 68% (95% Cl: 61-72%) in 2015. High variability in the estimated proportion of
the population sleeping under an ITN still exists among countries, with the median proportion being
74% among the five countries with the highest estimates, and 20% among the five countries with the

lowest estimates.”

Efficacy trials to assess the health impact of ITNs were carried out in many countries in Africa, Asia,
Latin America and the Western Pacific over a wide range of transmission intensities. These studies,
mostly randomised-controlled trials, compared ITN use with non-usage and, less commonly, ITN use
with use of untreated nets. The impacts measured included: all-cause child mortality (age 1-59

months), incidence of severe malaria, incidence of uncomplicated malaria episodes, prevalence of
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parasitaemia, mean haemoglobin level, splenomegaly, and nutritional status. Effectiveness trials were

also conducted under programme conditions.?

Studies done have shown that a relationship exists between ITN use and malaria parasitemia. Most of
these have focused on the high-risk groups of pregnant women and under-five children. In a series of
community-based surveys undertaken in 2007 in South-Central Somalia, an area of low-intensity
malaria transmission, Noor and colleagues evaluated the parasitological impact of bed net use in
10,359 study subjects of all ages and they found a protective effectiveness of 39% (95% Cl: 17-55, P
< 0.002) in children under five years of age after adjusting for livelihood and gender.9 A community-
based cross-sectional survey done in Jos, Nigeria in 2007, to determine the prevalence of malaria
parasitemia in under-fives in relation to ITN use, revealed a statistically significant relationship
between ITN use and malaria parasitemia. Eleven out of 61 of subjects (7.3%) who slept under ITNs
had malaria parasites in comparison with 46 out of 89 (30.7%) of those who did not."® The overall
prevalence of malaria parasitemia in under-five children in that study was 38% (57 out of 150
subjects).’® The impact of ITNs on overall childhood mortality and malaria-related morbidity has been
extensively evaluated. On the basis of five community-randomised trials, a Cochrane review
concluded that, when full coverage is achieved, ITNs reduce all-cause child mortality by an average
18% (range 14-29%) in sub-Saharan Africa."’ The general implication of this is that 5.5 lives could
be saved per year for every 1000 children under 5 years of age protected. It was also concluded that
ITNs reduce clinical episodes of malaria caused by Plasmodium falciparum and P. vivax infections by

50% on average (range 39—-62%), as well as reducing the prevalence of high-density parasitaemia.11

Many of the cited studies on ITNs have been community-based and often interventional. These may
not be truly representative of what obtains within the hospital setting. With regard to assessing the
relationship between ITN usage and malaria parasitemia, as well as exploring factors affecting usage,
little work has been done in my locality (a hospital setting within Abuja), hence, the reason for this
study. This study was designed to find out if under-five children using ITN are less likely to have
malaria parasitemia. It was hypothesised that use of ITN will protect against malaria. For the purpose
of this study, malaria parasitemia was defined as the quantitative content of malaria parasites in
the blood." A child was a user of an ITN if he / she had slept under an ITN the night prior to being

surveyed by the researcher. This is in keeping with the definition used by most researchers.'®
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The study aim was to determine the relationship of ITN utilisation with malaria parasitemia in under-
five children attending the General Paediatric Outpatient Department (GPOPD) in National Hospital
Abuja (NHA), as well as, explore factors that affect use / non-use of ITNs, so as to give informed
education on ITN use to parents / caregivers of children attending the clinics.
Specific objectives were:
1. To determine the proportion of under-five children attending the GPOPD who sleep under
ITNs.
2. To identify the knowledge, behavioural and socio-demographic factors among parents /
caregivers which affect ITN utilisation by under-five children.
3. To compare the malaria parasite density among under-five children that use ITN and those
that do not use ITN.

METHODOLOGY

Study Design: This was a descriptive, cross-sectional study.

Study Population and Sampling Strategy: The study population comprised children aged 6-59
months and their parents / caregivers that attended the GPOPD, NHA for management of illnesses
and other services, between April and July 2014. Children less than 6 months were excluded from this
study because within this age period, maternal antibodies within their blood are present in enough
quantities to protect them from malaria and if included, may confound the effect of ITN use in this

group of children.

Patients were selected using systematic sampling method. The GPOPD operated routinely, five days
a week. Therefore, in order to have completed a sample size of 380 respondents within the three-
month (thirteen-week) study period, an average of thirty respondents were recruited weekly, that is six
respondents were recruited daily. The calculated sampling interval was approximately every 3

patient.

On each clinic day, all the under-five patients were registered and using their allotted numbers, a
paper ballot was done to randomly select the first under-five patient to be recruited. Thereafter, every

third patient from that first selected under-five patient was recruited to participate in the study until the
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daily slot of six recruitees was completed. This was subject to written caregiver consent (see

appendix 1) and those who did not consent received the usual care.

Data Collection: The pre-tested, validated, interviewer-administered questionnaire was applied
(see appendix 2). Two Family Medicine Resident Doctors were trained by the researcher as research
assistants and they were able to make clarifications, where necessary, as well as receive support
from the researcher throughout the course of the study. Data about caregivers’ and children’s socio-
demographic characteristics, caregivers’ knowledge about malaria and ITNs, preferred malaria control
method, ownership of ITNs or lack thereof, problems encountered when using ITN, sleeping
arrangements, type of house, and source of mosquito net, were collected. The questionnaire was
structured into three sections namely socio-demographic characteristics, knowledge base, and intra-

household dynamics.

Data on socio-demographic characteristics included gender of child and caregiver; age of child and
caregiver; marital status of caregiver / respondent; educational level of the caregiver / respondent;

occupation of respondent’s partner; and the social class of the study participants.'

Data on knowledge base explored caregiver knowledge of ITNs, the difference between ITNs and
non-treated nets, cause of malaria, perception of effectiveness of ITNs in preventing malaria in under-
fives. Respondents’ perception of ITN effectiveness was graded in ‘Likert scale manner as ‘very
effective - 4, averagely effective - 3, less effective - 2, not effective at all — 1, and don’t know - 0.
Those who considered ITN very effective and averagely effective (scores 4 and 3 respectively) were

considered to have good perception, while those with lower scores were said to have poor perception.

Data on intra-household dynamics included housing structure, number of people in household,

number of under-five children within household, sleeping arrangements, ITN ownership and use.

Additionally, while observing universal precautions, blood film smears were obtained by the
researcher and her assistants via needle prick. These were prepared and stained with May Grunwald
Giemsa stain (3% used) using Wintrobe’s wedge slide technique.'® Thick and thin films were prepared
and analysed by a trained microscopist to document the presence or absence of malaria parasites

and to quantify the parasitemia where present. Thin film was fixed with 100% methanol and slides
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were viewed at x100 objective. The parasite density was calculated by counting the number of
asexual parasites against a set number of white blood cells (WBCs), typically 200 or 300 in the thick
blood film, and using a microlitre (ul), it was calculated by dividing the number of asexual parasites by
the number of WBCs counted and then multiplying by an assumed WBC density (typically 8000

WBCs/ul)."®

Serial numbers were allotted to every participant at the point of recruitment and these were used for
identification of questionnaires and slides from the recruited patients. All patients who had malaria

parasitemia were treated appropriately with artemisinin-based anti-malarial drug.

Data collection instrument: Pre-tested validated interviewer-administered questionnaire (appendix 2)

which made provision for entry of patient information on malaria parasite level.

Data Analysis: Data cleaning, sorting and coding, where appropriate, was done. Subsequent data
entry was done by the researcher using Epi-info version 7 statistical software. (CDC Atlanta Georgia,
2012). Data analysis was done using the same software. Univariate and Bivariate analyses were
carried out. Variables were summarised via descriptive statistics like frequencies, percentages, range,
means and standard deviations. Frequency tables and pie charts were generated for relevant
variables. Inferential statistics was done; Chi squared statistics was used to compare categorical
variables, while Wilcoxon Rank Sum test was used for variables with skewed distribution. Confidence
interval (Cl) of 95% and p-value of < 0.05 were considered significant. Logistic regression was to be
used to remove effects of confounding factors and identify any association between ITN use, socio-
demographic factors, and anaemia. In this study however, there was no need to conduct a logistic
regression analysis because the tested association between study variables were not statistically

significant.
RESULTS AND DISCUSSION

Altogether, 1288 under-five children were seen in the GPOPD during the study period. Of this
number, 1150 met the inclusion criteria, out of which 380 were recruited for the study. There was no
missing data and analysis was conducted on the data of all the study participants. The flow diagram is

shown below:
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4.1 Socio-Demographic Characteristics of the Subjects and Care-Givers

The mean age and standard deviation of the subjects was 26.5 + 15.3 months. The age range was
from 6 to 59 months. Those in the age group 12 to 23 months were 108 (28.4%) and constituted the
highest population of the subjects, while age groups 36 to 47 months and 48 to 59 months accounted
for the lowest population at 55 each (14.5%). There were 200 female subjects (52.6%) and 180 males

(47.4%).

The mean age and standard deviation of the care-givers was 33.8 years + 5.6 years. The age range
was from 17 years to 55 years. Those in the age group 31 to 40 years were 222 (58.4%) and
constituted the highest population of the care-givers, while age extremes of < 20 years and > 50 years
were 2 (0.5%). respectively and accounted for the lowest population. The female care-givers were
322 (84.7%) while the males were 58 (15.3%). Majority of the care-givers, 368 were married (96.8%)
and most, 224 had tertiary/university education (59%). One hundred and eighty one (47.6%) of the

care-givers’ families were in social class 1.

The details of the socio-demographic characteristics of subjects and care-givers are outlined in

Tables 1 and 2 below:

Table 1: Socio-demographic characteristics of subjects (under-fives)

Characteristics Frequency, n (N = 380) Percentage (%)
Gender

Male 180 47.4
Female 200 52.6

Age group (months)

<12 75 19.7

12-23 108 28.4
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Characteristics Frequency, n (N = 380) Percentage (%)
24-35 87 22.9
36-47 55 14.5
48-59 55 14.5
Birth order
1% 156 41.1
2" 106 27.9
3 68 17.9
4th and above 50 13.1
214
215

Table 2: Socio-demographic characteristics of care-givers

Frequency, n (N =

Characteristics Percentage (%)
380)

Gender

Male 58 15.3

Female 322 84.7

Age group (years)

<20 2 0.5

21-30 112 29.5

31-40 222 58.4

41-50 42 11.1

>50 2 0.5

Marital status

10
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Single

Married

Divorced

Widowed

Highest level of formal education
Primary/no formal education
Secondary/Tertiary not University
University

Occupation

Professionals, civil servants, politicians, business people

Middle-level bureaucrats, technicians, skilled artisans,

traders

Unskilled, unemployed or below minimum wage-earners
Occupation of care-givers’ partners

Professionals, civil servants, politicians, business people

Middle-level bureaucrats, technicians, skilled artisans,

traders
Unskilled, unemployed or below minimum wage-earners

Social Class by Olusanya

1 (Upper socio-economic class)

2 (Upper socio-economic class)
3 (Middle socio-economic class)
4 (Lower socio-economic class)

5 (Lower socio-economic class)

368

13

143

224

183

101

96

245

111

24

181

99

78

15

2.1

96.8

0.3

0.8

3.4

37.6

59.0

48.2

26.6

252

64.5

29.2

6.3

47.6

26.1

20.5

4.0

1.8

11
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216 4.2 Proportion of ITN Owners and Users

217  The proportion of respondents who owned ITNs is shown in Figure 1, while the proportion of under-

218  five children who used ITN is shown in Figure 2:

219

220  Figure 1: Proportion of participants that own ITNs

mUselTN
WM Donot use TN

221

222 Figure 2: Proportion of participants that use ITNs (slept under net the night prior to study)
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4.3 Other Descriptive Study Findings

ITN use was highest among the 12 to 23 months sub-group. Interestingly, non-use was also highest

among them (see Figure 3).

380)

T

Number of children (N

i
o]
3
]

mDonotuse ITN

W Use TN

Figure 3: ITN use / non-use according to age group (under-fives)

The distribution of malaria parasitemia according to age group is shown below. Highest prevalence

was recorded amongst the younger age groups.

13
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Figure 4: Malaria parasitemia distribution according to age group of participants
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239 4.4 Knowledge Related to ITNs, Malaria and Anaemia
240  Of the 380 respondents, 354 (93.2%) knew what ITNs are. An equally high proportion, 368 (96.8%)
241 knew that malaria was caused by mosquito bite. Nine (9) respondents mentioned stress as a cause of
242 malaria, three said dirty environment and two said cold was a cause. Only 232 (61%) of the
243 respondents knew malaria could cause anaemia.
244 Table 3: Respondents’ knowledge of ITN, malaria and malaria-related anaemia
Frequency

Question domain (N=380) Percentage (%) 95% CI

Know what ITN is

Yes 354 93.2 90.01 —95.40

No 26 6.8 4.60 —9.99

Cause of malaria*

Mosquito bite 368 96.8 94.40 - 98.28

Stress 9 2.4

Dirty environment 3 0.8

Cold 2 0.5

Know that malaria can cause anaemia

Yes 232 61.1 55.983 - 65.95

No 63 16.5 13.06 —20.79

Don't know 85 22.4 18.35 -26.96
245 *A few respondents gave multiple answers, maximum of two.
246 4.5 Behaviour
247  Three hundred and two under-fives (79.5%) slept in their parents’ bed. Two hundred and eighty eight
248  (75.8%) respondents said all their household members slept on beds.
249  One hundred and fifteen out of the three hundred and eighty (30.3%) respondents said that subjects
250  used ITN everyday, 21 (5.5%) said they used ITN 1-2 times a week, 14 (3.7%) said =3 times a week

15
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and 66 (17.3%) said they did not use ITN despite ownership. One hundred and sixty four, 164

(43.2%) of the respondents did not own ITN.

Table 4: Respondents’ practice / behaviour regarding sleeping arrangement and ITN Use

Frequency, n

Behaviour (N=380) Percentage (%)
Sleeping arrangement

Child sleeps alone 52 13.7
Child sleeps with parents 302 79.5
Child sleeps with others (siblings, nanny, etc) 26 6.8
All household members sleep on bed

Yes 288 75.8
No 92 242
Frequency of ITN use

Everyday 115 30.3
1 -2 times a week 21 55
2 3 times a week 14 3.7
Non-use 66 17.3
Do not own ITN 164 43.2

4.5.1 Reasons for non-use of ITNs

Various reasons were given by the respondents as shown in Table 5 below:

Ninety-eight respondents gave specific reasons for non-use of ITNs; this represented less than 50%

of non-users of ITN. The most commonly given reason for non-use was heat. Many also complained

of the problem of hanging.

16
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263  Table 5: Reasons given by respondents for non-use of ITNs

*Reasons given Number of Respondents (n=265)
No mosquitoes around 10

Problem of hanging 33

Heat 41

Suffocation 3

Fear of irritation from the ITN 8

Indoor residual spraying done 3

No reason given for non-use or don’t have ITN 167

264  *Some respondents gave no reason at all for non-use. It seemed it was just their personal preference.

265

266 4.6 Perception of ITN Effectiveness

267  About two-thirds of the respondents, 252 (66.3%) opined that ITNs were very effective in preventing

268 malaria in children under-five. Less than 1% of respondents, 2 (0.5%) thought ITNs were not effective

269  atall.

270  Table 6: Respondents perception of ITN effectiveness

(N=380)
Perception of ITN Frequency (n) Percentage 95%, CI
Very effective 252 66.3 61.29 - 71.01%
Averagely effective 87 22.9 18.83 — 27.52%

17
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272
273

274
275
276
277

Less effective 8 2.1 0.98 -4.27%
Not effective at all 2 0.5 0.09 -2.10%
Don’t know 31 8.2 5.70 — 11.50%

4.7 Relationship Between ITN Use and Other Study Variables (Socio-Demographics,

Knowledge)

4.7.1 ITN Use and Child Demographics

Bivariate analysis of socio-demographic factors — gender of child, age group of child, and birth order,
revealed there was no statistically significant difference between ITN users and non-users.

Table 7: Relationship between ITN use and Child Demographics

ITN Use

No Yes
Total 265 115 Test stat. P value
Gender: child X2 =0 0.10
Female 140 (52.8) 60 (52.2)
Male 125 (47.2) 55 (47.8)
Age: child X2 =22 0.70
<12 53 (20) 22 (19.1)
12-23 75 (28.3) 33 (28.7)
24-35 63 (23.8) 24 (20.9)
36-47 40 (15.1) 15 (13)
48-59 34 (12.8) 21 (18.3)

18
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279
280
281

282

Birth order
1st child
2nd child
3rd child

4th child and above

X2 =2.14
109 (41.1) 47 (40.9)
71 (26.8) 35 (30.4)
46 (17.4) 22 (19.1)
39 (14.7) 11 (9.6)

0.54

4.7.2 ITN Use and Care-giver Demographics

Bivariate analysis of care-giver age, gender, highest educational qualification, social class, housing

structure, and perception of ITN effectiveness showed no statistically significant association with ITN

use.

Table 8: Relationship between ITN Use and Care-giver Demographics

ITN Use
No Yes Test stat. P value
Total 265 115
Gender: care-giver X° =236 0.12
Female 230 (71.4) 92 (28.6)
Male 35(60.3)  23(39.7)
Age: care-giver Extended Mantel-Hantzel 0.76

20 years or less

21-30 years

31-40 years

41-50 years

2(0.8) 0 (0) =0.0098

78(29.4) 34 (29.6)

155 (58.4) 67 (58.2)

28(10.6) 14 (12.2)

19
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50 years or more 2(0.8) 0 (0)

Highest education: care-giver X =35 0.17
Primary/no formal education 10 (3.8) 3(2.6)

Secondary/Tertiary not University 107 (40.4) 36 (31.3)

University 148 (55.8) 76 (66.1)

Social Class Extended Mantel-Hantzel  0.24
1 121 (45.7) 60 (52.3) =1.36

2 71 (26.8) 28 (24.3)

3 56 (21.1) 22 (19.1)

4 10 (3.8) 5(4.3)

5 7 (2.6) 0(0)

Perception of ITN effectiveness X =3.12 0.08
Good 231(87.2) 108 (93.9)

Poor 34 (12.8) 7(6.1)

Housing structure X =171 0.79
Self-contained 6 (2.3) 3(2.6)

One bedroom 64 (24.2) 24 (20.9)

Two bedrooms 113 (42.6) 57 (49.6)

Three bedrooms 60 (22.6) 23 (20.0)

20
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291

292
293

294
295
296
297

More than 3 bedrooms 22 (8.3) 8 (6.9)

4.7.3 Relationship between ITN Use and the Knowledge that Mosquito Bite can transmit

Malaria

Of the 368 respondents that knew that mosquito bite can transmit malaria, 108 (29.3%) used ITN
while 260 (70.7%) did not. Twelve respondents did not know that mosquito bite could transmit

malaria. There was no statistically significant relationship between this knowledge and ITN use.

Table 9: Relationship between ITN Use and the Knowledge that Mosquito Bite can transmit

Malaria
ITN Use

No Yes Total Test stat. P value
Total 265 115 380
Knowledge that mosquito bite X =3.35 0.07
can transmit malaria
No (n=12) 5 (41.7) 7 (58.3) 12
Yes (n=368) 260 (70.7) 108 (29.3) 368

4.8 Malaria Parasite Density

*The overall log mean parasite density was 2.14 * 0.48 (SD).

The parasite density was not normally distributed but the median was the same (120) in both those
who use ITN and those who do not. The log mean parasite density for non-users of ITN was similar to
that of ITN users. There was no statistically significant relationship between parasite density and ITN

use.
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Table 10: Malaria Parasite Density of ITN Users and Non-users

ITN Use*
No Yes Test stat. P value
Total* 104 48
Parasite density*
Log mean PD 2.14 £ 0.46 212 +0.53 Rank sumtest 0.65
Median 120 (100, 220) 120 (100, 180)

(Inter-quartile range, IQR)

*In those with positive MPs

There was also no statistically significant relationship between malaria parasitemia and ITN use, P

value 0.73.

Table 11: Comparison of Malaria Parasitemia in ITN Users and Non-users

ITN ITN non-
Variable users users 95% CI Chi-square, P
n=115 n=265 Total (%) X2 value
Malaria parasitemia 0.1 0.73
Absent 67 161 228 (60.0) 54.9-64.9
Present 48 104 152 (40.0) 35.1 —45.1

This hospital-based, cross-sectional study was carried out to ascertain the relationship between

utilisation of insecticide-treated nets (ITNs) and malaria parasitemia in under-five children attending

the GPOPD of the National Hospital Abuja. Many small-scale and large-scale studies, done in this

regard have shown varying outcomes, though mostly positive.?%%"?22°
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This study focused on under-five children and the mean age of the 380 subjects studied was 26.5 +
15.3 months. This compares well with a community-based, comparative, interventional study on
‘Malaria and the Use of the Insecticide-Treated Net (ITN) among Under-Five Children’ carried out by
Ashikeni et al in Abuja, Nigeria in 2013, where the mean age of under-fives studied was 26.7 + 15
months in the control group and slightly lower in the intervention group, 18.4 + 12 months.® This
similarity may have been because, this researcher’s study, though hospital-based, was carried out in
Abuja as well, thus similar socio-demographics were likely. Another hospital-based study in North-
Western Nigeria by Umaru et al in 2015 which sought to ascertain the prevalence of malaria in 1173
patients, of which 414 (35.3%) were under-five children had their mean age as 27 + 13 months,
similar to this study finding. Umaru’s study was carried out in the same Northern region of Nigeria as

this study.

Reported ITN Ownership and Utilisation (Under-five ITN utilisation)

This researcher’s study reported that 57% (216 of 380) of the respondents owned ITNs within their
household and this is way below the World Health Assembly target of 80%. This finding is similar to
that by Astatkie and associates in a community-based cross-sectional survey of 454 Ethiopian
households in 2007 where ITN ownership was 58.8% (267 of 454) and utilisation by under-fives was
40.3%.2” The rate of ITN utilisation in this study was however lower 30% (115 of 380), than that of
Astatkie’s study. This may have been due to the fact that the recall period for ITN usage in this
researcher’s study was the night prior to survey while that of Astatkie was over the preceding 12
months. Though recall bias is a limitation in both studies, the longer recall period in Astatkie’s study
puts it at a greater risk of recall / information bias than this researcher’s study. Also, there was
selection bias in Astatkie’s study as the selection of respondents started from households situated in
the centres of the selected kebeles (sub-towns) with possible exclusion of respondents in the
peripheral parts of the kebeles. Additionally, the sampling technique used was proximity sampling
which could have resulted in clustering of respondents with similar characteristics. It is interesting to
note that ITN ownership was similar in both studies, despite the difference in malaria epidemiology in
both malaria-endemic regions; malaria transmission was seasonal and unstable in Ethiopia while it
was stable in this researcher’s region.”” Earlier studies documented even much lower findings. In a

systematic cluster sample survey of 1080 households in Malawi in 2000 by Holtz et al, ITN ownership
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was 20.5% of the 672 households that had under-five children, while utilisation was 3.3% of rural
children and 24.0% of urban children under five. Interestingly, these low figures were recorded after
fifteen months of socially marketed bednet sales.?® Pervasive poverty and the expense of the nets
were the main reasons given for the lack of nets in households in Holtz’s study. Similarly low figures
were noted in a review of 13 surveys in SSA countries between 1991 and 2001 by Korenromp et al in
which ITN possession ranged from 0.1% to 28.5% and utilisation by under-fives ranged from 0% to
16%.% Seasonal variation in net use was considered to be a reason for their findings. They noted that
the discrepancy between ITN possession and use was remarkably consistent across countries and
sub-regions and they opined that it may have been indicative of inadequate promotion of /advocacy
for consistent net use all year round. It is possible that this may be a contributory factor to this
researcher’s finding as well.

A more recent community-based, cross-sectional survey of 784 households in Ethiopia by
Teklemariam and associates reported 57.9% ownership of ITNs, with 73.3% of the ITN-owning
households using them. They however noted that only 57.9% of ITN owners demonstrated proper
use.® Level of ownership of ITN was much higher in Teklemariam’s study than the finding of 21.5%
reported in Biadglilign’s study which was also done in Ethiopia.®’ Despite the fact that about 75% of
Ethiopia’s landmass is malaria-endemic, coverage and proper utilisation were noted to be limited due
to lack of sustainable distribution and issues related to replacement of nets, seasonality of malaria,
and poor knowledge of the community with regard to the link between mosquitoes and malaria.
Though some of these above-listed issues may be challenges also in this researcher’s locality, the
fact that use was low despite good knowledge of respondents suggests that other factors may be at
work here. A cross-sectional, comparative survey of 2373 households conducted during peak malaria
transmission in Ethiopia in 2013 reported 56.6% ITN ownership, similar to this study. They observed
that being poor, distant from health services and inaccessible to vehicle transport rendered some

disadvantaged in terms of ITN possession. %

On the other hand, Githinji et al in a survey of 670 households in Kenya in 2006 reported 95% ITN
ownership and under-five utilisation of 59%, both much higher than this study’s findings.*® This very
high level of ownership was probably due to mass distribution campaigns which proved to be a more

effective and equitable means of increasing coverage than highly subsidised clinic nets programme
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and commercial social marketing.>* A cross-sectional study of eight health centres in Kenya by Osero
et al reported lower under-five utilisation rate of 23.8%.% Eyobo et al, in the 2009 MIS for South
Sudan, found that household ITN ownership was 49.7% (95% Cl: 48.2-51.2) and utilisation was low;
25.3% (95% Cl: 23.9-26.7) for children under five (U5) and prevalence of infection was 24.5% (95%
Cl: 23.0-26.1) in children under five years. These were lower than the findings in this study. The
researcher is of the opinion that the protracted conflict situation in South Sudan may have been the

reason for this.®®

ITN ownership and use has remained low and inequitable among different socio-economic groups in
many parts of sub-Saharan Africa despite the variety of strategies that have been used to boost ITN
coverage across SSA.* These strategies include the promotion of the commercial market,*®
commercial sector enhancement through promotions and subsidies (social marketing)®***® and the

provision of free ITNs to vulnerable groups through community distributions or primary care clinics.*"

43

Various reasons have been cited in studies for non-use of ITNs despite ownership. In this study, the
most commonly cited reason was heat, followed by the problem of hanging. Other reasons given
were: perception of no mosquitoes around, fear of irritation from ITN, suffocation and indoor residual
spraying done. Kimbi and associates in a cross-sectional study in Cameroon reported 47% ITN
ownership while utilisation by under-fives was 38%.** The low utilisation of ITNs by under-fives (38%)
was however, higher than the 13% reported for 2006 in Cameroon before the free distribution of
ITNs/LLINs to households with under-fives in the health district. They attributed the relatively low
utilisation and resultant gap between ownership and use largely to socio-demographic and personal
factors and not due to lack of ITNs. Some ITNs were found still sealed inside their packages, while
some were hung on windows. * This phenomenon is common in many sub-Saharan countries.”"’
Perhaps, with the low level of education, in some cases the respondents did not appreciate why they
should use nets or how to hang them up.*>*® Tsuang et al postulated that many household members
may have been forced to make difficult decisions about who should sleep without the protection of the
ITN, implying that intra-household saturation was still low.*” Diabate has argued, and maybe rightly so
that, intra-household saturation with ITNs, though an imperfect indicator, is a more informative

indicator of access than the commonly used measure of possession of at least one ITN per household
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which does not take into account household size or sleeping places and consequently does not
precisely indicate the extent to which individuals have real access to the nets. He stated that “the gap
between ownership rates per household and intra-household saturation with ITNs is so large that
monitoring access to bed nets based on the former could be misleading. Similarly, the proportion of
households with at least one ITN hanging or in very good physical condition also overestimates
individuals’ access to bed nets and, ultimately, population levels of protection”. He concluded that
because ITN access multiple factors beyond household ownership, an accurate understanding of
access to bed nets and the assessment of campaign outcomes should be based on appropriate

measurements of these three components.*®

Factors affecting ITN Utilisation (Knowledge, Behavioural and Socio-demographic)

Numerous factors ranging from socio-demographic to behavioural, economic and cultural affect ITN
utilisation but findings on the statistical significance of these factors have been variable. This study did
not reveal any statistically significant association between ITN use and socio-demographic
characteristics of child (age, gender, birth order) and care-giver (age, gender, highest educational
qualification, social class, housing structure), as well as their perception of ITN effectiveness. In many
studies involving several age groups, the finding has been that ITN use was highest among under-
fives. In a study by Malusha and co-workers, a litle 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 care-givers 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).*° This is
contrary to the findings in the study where there was no significant association between knowledge of

malaria and ITN utilisation.

Strengths of the Study
There was a 100% response rate in the study. Also, the risk of recall bias was minimised because the

definition of ITN usage was limited to the night prior to the survey.

Limitations of the Study
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The cross-sectional design of this study makes it difficult to draw any valid conclusions about any
association or possible causality. Additionally, net usage in this study was reported and the
researcher was unable to verify respondents’ claims. This makes the study subject to reporting bias,
social desirability and ultimately misclassification bias.

Also, a comparative study design of malaria parasitemia between ITN users and non-users would
have enriched the study. However, a longitudinal study would be a more appropriate study. Surveys
may need to cover periods sufficiently long enough to detect trends and quantify the effects of

interventions.

Recommendations: In view of the study findings, the researcher suggests the following:

1. More studies (with appropriate designs and possibly, greater power than used in this study)
should be done to investigate further, the factors that are responsible for the gap between ITN
ownership and usage.

2. There is need to invest more in behaviour change interventions that are designed to bridge
the identified gap.

3. Health education on proper ITN usage should be provided in all health facilities. Broadening

the context of usage beyond high-risk groups may help to make ‘universal coverage’ a reality.

CONCLUSION

The study clearly revealed that the gap between ITN ownership and utilisation, as reported in other
studies is still quite prevalent in this environment. ITN ownership level in this study was 57%, while
reported ITN usage was 30%. The study did not demonstrate any significant association between ITN

use and malaria parasitemia.

CONSENT

All authors declare that written informed consent was obtained from the patient for publication of this

research article (consent form attached as appendix 1).
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Appendix 1:

CONSENT FORM

Good day, ma /sir. My name is Dr. Omole Temi. | am a Senior Registrar in the Department of
Family Medicine and | am conducting a research on the factors related to utilisation of
Insecticide-treated bednets (ITNs) in our clinic and the relationship between this and the
occurrence of malaria and anaemia in under-five children. To confirm / rule out the presence
of malaria and anaemia, blood samples will be collected via finger / heel needle prick and
these will be analysed by doing microscopy and haematology tests respectively. These tests
will be at no cost to you and you will be able to screen your child / ward for both malaria and
anaemia. The samples will be collected under hygienic (aseptic) conditions and your child /
ward will experience only slight pain at the site of the needle prick but will NOT be at any
major risk. Additionally, certain information will be obtained from you and this will be kept
strictly confidential. Your participation in this study is voluntary and you will not be adversely
affected if you choose not to participate. You are also free to withdraw from the study at any
point. Be assured that you will receive adequate and prompt care, as usual, should you
choose to withdraw or even not participate at all. The study is approved by the ethics
committee of this hospital (Approval number: NHA/EC/211/2013). The outcome of this study

depends greatly on your honest response to questions asked.

Do you have any questions or clarification at this point? Do you agree to participate in the

study?

For answers to questions / clarifications, please contact me, Dr. Omole, T.M, (Phone number

08033858357).

Name of parent / caregiver

Signature of respondent Thumbprint
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Date: / /

Name of person taking consent

Signature of person taking consent

Date: / /

Appendix 2:

QUESTIONNAIRE (Circle the right option)

Socio-demographics

001

Gender of care-giver Male

/respondent Female

002

Age of care-giver /
respondent (complete in

years)

003

Gender of child Male

Female

004

Age of child (in months)

Date of birth

005

Birth order 15" child
2nd

3rd
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4™ and above

006 | Marital status of care-giver / Single
respondent Married
Widowed
Separated/ Divorced
Cohabiting
Others (specify............... )
007 | What is your highest level of Education up to University level — score 0
education? Secondary education or tertiary education not at
University level (e.g College of Education,
School of Nursing, Polytechnic) — score 1
No formal education or education up to primary
school level only — score 2
008 | What is your husband’s or Professionals, top civil servants, politicians and
partner’s occupation? business people — score 1
Middle-level bureaucrats, technicians, skilled
artisans and prosperous traders — score 2
Unskilled workers, whose income would be at or
below the national minimum wage of 18,000
naira, at the time of the study, and the
unemployed — score 3
009 | What is your occupation? Professionals, top civil servants, politicians and

business people

Middle-level bureaucrats, technicians, skilled
artisans and prosperous traders

Unskilled workers, whose income would be at or
below the national minimum wage of 18,000

naira, at the time of the study, and the
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unemployed
010 | Social Class (by Olusanya) Total
score
1 Class 1
2 Class 2
3 Class 3
4 Class 4
5 Class 5
Knowledge base
011 | Do you know what Yes
insecticide-treated nets No
(ITNs) are?
012 | Do you have ITNs in your Yes
household? No
013 | Do you know the difference Yes
between ITN and non- No
treated net?
014 | If yes, explain the difference | | oo
015 | What causes malaria? Exposure to mosquito bite
Cold
Stress
Others
016 | Do you what anaemia is? Yes
No
Don’t know
017 | Do you think malaria causes Yes
anaemia (low blood level)? No
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Don’t know
018 | How effective do you think Very effective
ITNs are, in preventing Averagely effective
malaria in children under 5 Less effective
years? Not effective at all
Don’t know
019 | What is your preferred Window and/or door netting
method of protection from Indoor residual spraying
malaria? Use of baby net
Use of ITNs
Others (specify................ )
Intra-household dynamics
020 | What is your housing Self-contained
structure / how many 1-bedroom
rooms? 2-bedrooms
3-bedrooms
More than 3 bedrooms
021 | How many people live in the Less than 3
household? 3-5
More than 5
022 | How many children are aged 1
<5 years? 2
3
More than 3
023 | How are they related to you? Own children
Niece / nephew
Siblings
Others
024 | What sleeping arrangement Children under 5 years sleep alone

37



UNDER PEER REVI EW

do you have in place? Children under 5 years sleep with parents
Parents sleep alone
Children under 5 years sleep with older siblings
025 | Do all the household Yes
occupants sleep on beds? No
026 | If you have an ITN, how 1
many do you have? 2
More than 2
027 | Do you use it/them? Yes
No
028 | If no, why not? No mosquitoes around
Problem of hanging
Heat
Suffocation
Fear of irritation from the insecticide on the net
Indoor spraying done
029 | Did you have any overnight Yes
guest(s)? No
030 | Did they disrupt your Yes
sleeping arrangements in No
relation to ITN use?
031 | Ifyes, how?
032 | Did the child sleep under Yes
ITN last night? No
033 | Does he/she do so Yes
regularly? No
034 | What is the frequency of 1-2x a week
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CONSENT STATEMENT
TO PARENT OR OTHER
ADULT RESPONSIBLE

FOR CHILD.

use? 3x a week
Everyday
035 | Who decides who uses the Mother
ITN(s)? Father
Others
036 | READ MALARIA TEST CONSENT STATEMENT FOR MALARIA TEST

As part of this study, we are asking that children
take a test to see if they have malaria. Malaria is
a serious illness caused by a parasite
transmitted by a mosquito bite. The child will be
required to give a few drops of blood from a
finger / heel. The equipment used in taking the
blood is clean and completely safe. It has never
been used before and will be thrown away after
each test. The blood will be tested for malaria
immediately and the result will be told to you as
soon as it is ready. The result will be kept
confidential.

We will also take (NAME'S) temperature to see if
s/he has a fever.

Do you have any questions about the malaria
test?

Will you allow me to take (NAME'S)
temperature?

You can say yes to the test or you can say no. It
is up to you to decide.

Will you allow (NAME(S) OF CHILD(REN) to

participate in the malaria test?
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627

Yes

No

037 | INTERVIEWER’S INTERVIEWER'’S SIGNATURE
SIGNATURE verifying
interviewer read
malaria consent to the
respondent
038 | Malaria parasite level (per Nil
high-power field, HPF on a + ( 1-10 asexual parasites per 100 high-power
thick blood film) field)
++ (11-100 asexual parasites per 100 HPF)
+++ (1-10 asexual parasites per HPF)
++++ (more than 10 asexual parasites per HPF)
039 | Parasite Density;

(Number of asexual
parasites / White Blood
Cells) x 8000 parasites per

microliter
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