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Abstract

Introduction: In malaria endemic areas, use of Insecticide Treated Nets (ITNs) for protecting mosquito bite
during sleeping is highly effective. Though ITN distribution has full coverage in Jawi District, northwest Ethiopia, the
malaria transmission remains high. Hence, assessing the ITN utilization and associated factors are important for
further interventions.

Objective: The aim of the study was to investigate utilization of ITN and associated factors among households in
Jawi-district, northwest Ethiopia.

Methods: A community based cross-sectional study was conducted among households at Jawi District from
February to March, 2016. A stratified simple random sampling technique was applied. Data were collected using
pretested and structured questionnaire and observation check list easy used. A total of 410 households were
included in the study. A Global Positioning System (GPS) was used to gather geographical data. Bivariate and
multivariate logistic regression model was fitted to identify factors associated with ITN utilization among
respondents. An adjusted odds ratio with 95% confidence interval was computed to determine the level of
significance.

Result: The overall utilization of ITNs among households was 201(49.0%) (95% CI: 44.16, 53.9) with full
coverage and possession of 2.4 individuals per ITN. Living in urban (AOR=3.0; 95% CI: 1.5, 6.0), having good
knowledge (AOR=2.1; 95% CI: 1.1-4.0), two beds (AOR=2.4; 95%CI: 1.1-5.3) and being rich (AOR=2; 95% CI:
1.1-3.7) were predictors for ITN utilization. During dry season, ITN utilization among households reduced by 89%
(AOR=0.11; 95% CI: 0.06, 0.17).

Conclusion: In this study, ITN utilization and possession was below the Universal standard. The full coverage of
ITN, awareness and having knowledge merely doesn’t guarantee ITN utilization. Hence, mobilizing households on
sustained use of ITNs in order to optimize their role as a malaria control tool on rural and resettled villages in all

seasons are supreme important.
- J

Keywords: ITN utilization; Households; Northwest Ethiopia Introduction

Malaria is a vector born disease [1] and poses a tremendous public
health problem across the globe [2]. Malaria is endemic within most
tropical and subtropical regions of the world, over 90 percent of all
malaria deaths currently occur in sub-Saharan Africa (SSA) [3]. In
Ethiopia, malaria transmission patterns and intensity vary greatly due
to the large diversity in altitude, rainfall, and population movement
[4]. Malaria is the leading cause of morbidity and mortality in endemic
areas of Afar, some parts of Oromia and Ambhara regions with the
prevalence of more than 12.4% and 17%-23% in some specific endemic
sites [5,6]. The disease causes 70,000 deaths, 17% of outpatient visits to
health institutions, 15% of admissions and 29% of inpatient deaths
each year [7].

Abbreviations AOR: Adjusted Odds Ratio; BCC: Behavioral Change
Communication; CI: Confidence I Interval; EPINFO: Epidemiological
Information; FMOH: Federal Ministry of Health; GPS: Global
Positioning System; HAD: Health Development Army; HH:
Household; HLM: Health Learning Materials; IEC: Information
Education Communication; ITN: Insecticide Treated Net; LLIN: Long-
Lasting Insecticide Net; OR: Odds Ratio; RBM: Roll Back Malaria;
SPSS: Statistical Package for Social Science; SSA: Sub-Saharan Africa;
STATA: Statistics/Data Analysis; WHO: World Health Organization
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Utilization of ITNs is one of the strategies of Roll Back Malaria
(RBM) initiatives to reduce malaria burden in Sub Sahara Africa [8]. It
is estimated to reduce malaria mortality rates by 55% in children under
5 years of age in sub-Saharan Africa [1]. Almost half of the population
at risk in SSA (49%, range 44%-54%) had access to an Insecticide
Treated Mosquito Net (ITN) in their household as vector control
interventions [1]. But an estimated 44% (39%-48%) of the population
at risk in SSA were sleeping under an ITN [1]. It is also not more than
60% in other studies of Africa [9], in Southwest Ethiopia, 58% [10] and
in East Gojjam Zone, 59.1% [11].

RBM sets three new indicators; proportion of households with at
least one ITN for every two people, proportion of population with
access to an ITN in their household and proportion of population who
slept under an ITN in the previous night [2]. ITNs used for protection
against mosquito bites have proven to be a practical, highly effective,
and cost-effective intervention against malaria [12] and promotion of
use of ITNs has emerged as a key intervention for malaria control [13].
According to a study on many African countries consistent use of ITNs
can reduce malaria transmission by up to 90% [14,15]. However,
according to world malaria report 2014, only 44% of population at risk
in SSA were sleeping under ITN [1].

In Nigeria and Kenya, heat and dry season [16,17] and in Ethiopia,
poor condition of ITN [15] were reasons for non-utilization despite
possession of ITN. In Zambia and some parts of Ethiopia, incorrectly
hanging of ITN and used for other purposes had a negative impact on
its utilization [15]. On the other hand perceived malaria preventive
action of ITN and sustainable use of ITN [18] were significant factors
for ITN utilization in Ethiopia.

In Jawi district, malaria transmission is highly endemic and the
annual malaria report of the district shows that 31%-43% cases of
malaria. It accounts 39%-43% admission rate [19]. These are a
remarkable problem of the area and need to be put under
consideration. Though ITN distribution is full coverage in the district
[19], the problem remains high. Hence, assessing the ITN utilization
and associated factors are very important for further interventions.

Methods

Study design and setting

A community based cross sectional study was conducted among
selected households in malaria endemic district, Jawi from February to
April 2016. Jawi district is located 558 km from Addis Ababa (capital
of the country) in northwest Ethiopia and 157 km to southwest from
Bahir Dar city.

Sample size

A single population proportion formula was used with an
assumptions of 0.05 level of significance, 95% confidence interval and
0.05 margin of error, 59% estimated population proportion [11] and
contingency for non-response rate of 10%. Hence, the total sample size
was 410.

Sampling flow chart

Schematic presentation for sampling procedure on the project of
ITN utilization and associated factors among households of Jawi
Woreda, Awi Zone, Ethiopia, 2016 was shown as a flow chart in Figure
1.

Data collection tool and procedure

Data were collected using structured interviewer administered
questionnaire, which was developed by reviewing different literatures
and observation checklist about ITN utilization indicators in the night
before the survey and early morning interview.

Concerning on the reliability and validity of the questionnaire a pre-
designed and pre-test of questionnaire were done at Pawi Woreda by
taking 5% of the total sample size and necessary correction were taken
after the pre-test in order to make consistency and clarity of statement
and close supervision was conducted during data collection time. The
reliability test of Cronbach’s alpha (4=0.714) test were performed for
the questionnaire. The collected format was checked for completeness
and consistency by supervisors and PI daily and amendments were
made before the next data collection. Data clean up and cross-checking
was done before analysis.

31.169
Households

Stratified SRS technig

Re-villagization=8 Rural=16 Kebeles
Kebeles
(strata3=8126HH)
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]
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Figure 1: Schematic presentation for sampling procedure on the
project of ITN utilization and associated factors among households
of Jawi Woreda, Awi Zone, Ethiopia, 2016.

Data processing and analysis

The collected data were entered and edited using Epi-Info version
3.5.3 software and then transferred to State version 12 for further
analysis. After checking the correlation of independent variables,
significance was determined using crude and adjusted odds ratios with
95% confidence intervals. To determine the association between the
different predictor variables with the dependent variable, first bi-
variable analysis between each independent variable and outcome
variable was investigated using a binary logistic regression model and
then all variables having an association with cutoff point at p-
value<0.2 in the bi-variable analysis were analyzed for multi-variable
logistic regression.

P value<0.05 with a 95% confidence interval were regarded as
significant determinant factors and the strength of the association
between the variables were classified based on their value of Odds
Ratio (OR). The Hosmer-Lemeshow goodness of fit test (0.841) was
checked on the logistic model for appropriateness, to assess how good
the model is fit (P-value>0.05).
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Results Pregnant women 47 23
A total of 410 households (73 were urban, 238 were rural and 99 1717 85.2
were re-villagization) were included in the study. Most, 333 (81.2%) of
heads of the household were males. The median age of the participants | Wealth index
was 37.5 with ranges 18-75, whereas the mean of family size of the Poor 136 33.17
households was 4.9 + 1.9 (Table 1).
137 33.41
Variables ‘ Frequency ‘ Percentage (%) :
Rich 137 33.41
Residence
Urban 73 17.8 Table 1: Socio demographic and economic characteristics of household
heads of Jawi District, Northwest Ethiopia, 2016.
Rural 238 58.05
Re-villagization 29 2415 Knowledge and ITN utilization
Sex Of the households, 328 (80%) had good knowledge about malaria.
Of households, 354 (86.3%) were aware about ITN and obtained from
Male 333 81.22 health institution. Of these, 192 (54.27%) of them used ITN (Table 2).
Female L 18.78 Variables Frequency Percentage
Marital status Is malaria a health problem
Married 312 7.32 Yes 373 90.99
Single 30 76.1 NO 37 9.02
Divorced 40 9.76 Is malaria transmissible disease
Widowed& In relation-ship 28 6.83 Yes 259 63.17
Educational status NO 151 36.83
An able to read and write 223 54.39 When do mosquitoes mostly bite
Read and write 103 2512 Day time 17 4.1
Primary education (4-8) 59 14.39 Night 356 86.8
Secondary education and above 25 8.1 | don’t know 37 9
Position in the family Is malaria preventable
House head 372 90.73 Yes 385 93.9
House wife and care giver 38 9.27 No 25 6.1
Occupation Overall knowledge
Farmer 295 71.95 Good knowledge 328 80
Housewife 20 4.88 Poor knowledge 82 20
Government employed 10 244 Does HI give you any information on ITN?
Private employed 7 1.71 Yes 354 86.34
Trader 55 13.41 No 56 13.66
Has no job and over age 23 561 Frequency of receiving the information (n=354)
Family size Everyday 3 0.85
=4 178 43.41 At least once a week 41 11.58
>4 232 56.59 1-3 times a month 141 39.83
Malaria risk population In the time Longer than a month 169 47.74
Under five children 215 125 Was ITN distributed by Health institute
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Table 2: Knowledge and Health service related characteristics of
household heads, Jawi District, Northwest Ethiopia, 2016.

Environmental and behavioral related characteristics of
households

There were about 843 sleeping spaces (sleeping bed+sleeping mat).
Of these, 504 (59.8%) were sleeping beds. Of the households which
didn't use ITN, 188 (89.9%) were not using ITNs due to dry season
where they thought malaria transmission was not happening (Table 3).

Variables Frequency Percentage
Hanged ITN over the sleeping places

Yes 296 722
No 114 27.8
Was there observed miss-use of ITN

Yes 62 151
No 348 84.9
Observed miss-use

Cover of seedlings 20 32.3
holding different crops 21 33.9
For robbing " 17.7
For house equipment 10 16.1
Do windows and doors have screening

Page 4 of 8
Yes 405 98.78 Yes 92 22.4
No 5 1.22 No 318 77.6
Frequency of house visit by health workers . .
Table 3: Observed behaviors of household among households of Jawi
Once a week 23 5.61 District, Northwest Ethiopia, 2016.
Two times a month 119 29.02 . . . . .
ITN Utilization proportion by residence coverage, possession
Once a month 156 38.05 and proportion
In the time Longer than a month 112 27.32 In this study, 201 (49.01%) (95% CI 44.16, 53.88) households

utilized ITN. Of these, 100 (49.75%) were from rural, 51 (25.37%) were
from urban and 50 (24.88%) were from re-villagization sites (Figure 2).

ITN utilization in different population groups in %

40.64
40 383
35
£ 29.59 3117 3147
2 25.12
S 25
o
520
S 15
S 10
g 5.06
5 09
0 [ 2
under 5 children pregnant other family total population
member

Population groups

utilization proportion  mutlization from total

Figure 2: Utilization proportion of ITN in different population
groups, Jawi District house hold, Northwest Ethiopia.

Associated factors for ITN utilization among households

Multi-variable logistic regression analysis; constructed by including
the factors found to be significant in the bi-variable analysis showed
that, were significant predictors of ITN utilization.Table 4

Multi-variable logistic regression analysis; constructed by including
the factors households who lived in urban were 3.0 times more likely to
use ITN than those who lived in rural (Table 4).

Variables ITN utilization Yes (%) COR (95% CI) AOR (95% CI)
Residence

Rural 100 (42.0) 1 1

Urban 51 (69.86) 3.20 (1.82,5.61) 3.03(1.52, 6.02)
Re-villagization 50 (50.50) 1.4 (0.88, 2.25) 1.24 (0.69, 2.22)
Knowledge

Non-knowledgeable 23 (28.05) 1 1
Knowledgeable 178 (54.27) 3.04 (1.79, 5.16) 2.09 (1.09, 4)

Wealth index
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Poor 54 (39.71) 1 1
Medium 72 (52.55) 1.68 (1.04, 2.72) 1.74 (0.96, 3.16)
Rich 75 (54.74) 1.84 (1.14, 2.97) 2(1.09, 3.69)
Have ITN information from His
Yes 181 (51.13) 1.88 (1.05, 3.38) 1.48 (0.73, 3.02)
No 20 (35.71) 1 1
Reasons affect ITN use
Not being malaria season (season) 42 (22.46) 0.12 (0.07, 0.18) 0.11 (0.06, 0.17)
Other than season 16 (72.7) 1 1
Individuals Sleep on bed being
Zero (all in mat) 9 (34.62) 0.82(0.33, 2.03) 52946 (0, -)
With one 7 (36.84) 0.9 (0.32, 2.50) 0.47 (0.14, 1.59)
With two 35 (39.33) 1 1
With three 63 (50.81) 1.59 (0.92, 2.76) 1.07 (0.54, 2.11)
With four 48 (64) 2.74 (1.45,5.17) 1.56 (0.64, 3.79)
With five 14 (45.16) 1.27 (0.56, 2.90) 0.54 (0.16, 1.85)
With six 25 (54.35) 1.83(0.89, 3.77) 1.37 (0.38, 4.94)
No. sleeping bed
Zero (no bed in HH) but only in mat 9 (33.33) 0.6 (0.26, 1.39) 0.000013 (0)
One 113 (45.38) 1 1
Two 71 (62.28) 1.98 (1.26, 3.13) 2.38(1.07, 5.32)
Three and above 8 (40) 0.84 (0.31, 2.28) 0.69 (0.14, 3.32)

Table 4:among households of Jawi District, Northwest Ethiopia, 2016.

Spatial autocorrelation and distribution of ITN utilization

The spatial distribution of ITN non-user households was found to
be non-random at the study period. The Global Morans I: 0.72 (p-
value: 0) revealed that there was statistically significant clustered
pattern of households did not utilized ITN (Figure 3).

Spatial distribution for ITN non-user households

Majority of ITN non users were found in southern and middle west
of the study area. As we goes to these direction especially middle west,
the weather condition is too hot and households were influenced to
sleep in mats rather than beds and the probability of using ITN in
sleeping mat is lower as shown in the cluster analysis (Figure 4).

(HH-high value surrounded by high value (hotspot); HL-high value
surrounded by low values; LH-low value surrounded by high value;
and LL-low value surrounded by low value (cold spot). HL and LH are
outliers. The hot spots (red colors), cold spots (blue colors), and
outliers (the brown and white colors) have been identified. Others were
not significant.)

Spatial Autocorrelation Report

Global Moran's I Summary

Figure 3: Spatial autocorrelation of ITN Non-user house hold

among house holds of Jawi District, Northwest Ethiopia.
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Figure 4: Cluster and Outlier Analysis of households not use ITN,
Jawi District house hold, Northwest Ethiopia.

Discussion

In this study, the overall household utilization of ITNs was low.
There was a full ITN coverage and possession of 2.4 individuals per
ITN. Dry season, too hot to sleep with ITN, ITNs causes a source of
bed bug were reasons that the household did not use ITNs. Living in
urban, having good knowledge about malaria prevention and
transmission and being rich family are significant predictors of ITN
utilization.

The result of current study revealed that, utilization of ITNs among
households were low (49.01%) with a full coverage of ITNs, even
though the possession is under achievement comparing to Roll Back
Malaria 2013 recommendation (ITN utilization, coverage and
possession to be 90%, 100% and 2 individuals per ITN respectively for
effective malaria prevention by the end of 2015 [19]. The reason for
this low possession may be due to that at a time of ITN distribution i.e.
when one ITN per two individuals were distributed the population
may not be similar with the current population [20,21].

These is also much lower than the findings, in Zambia (90%) with
half coverage in 2012, in SNNP of regional state (60.6%) in 2012 [22],
in Southwest Ethiopia (58%) 2013 and East Gojjam Ethiopia (59.1%) in
2014 [10]. The main reason for this variation might be season. Since
the studies in Zambia and Southwest Ethiopia were conducted in pick
malaria transmission seasons and studies in SNNP and East Gojjam
Ethiopia were in minor malaria transmission seasons, whereas the time
of current study was dry season and utilization is mostly seasonal.

But it is larger than a finding in Eastern Ethiopia (21.5%) in 2012
with 62.4% of coverage [23]. These variations might be due to the study
settings. Since the study in Eastern Ethiopia was only in rural residence
with altitude of 1200-2950 m. But the setting of current study was
urban, rural and re-villagization with altitude of 800-1800 m above sea
level.

Based on the residence, urban contributes the greatest (69.8%)
proportion, re-villagization 50.5% and rural were 42% of their
households. This finding is much lower than the findings in East
Gojjam Ethiopia 2014 (82.2% in urban and 44.3% in rural) [11], even if
urban was the dominant in both studies. Since stratification of
residence were two in the previous study and three in the current study
and rural might not get information and different accesses as of
urbans.

Even though big variation was there, similar to world malaria report
2014 (44%)[1], studies conducted in Equatorial Guinea 2011 (49%)
[23], Switzerland and Kenya 2009 (39.2% [24], Eastern Ethiopia 2012
(29.4%)[20], malaria risk groups (under five children and pregnant
women) were dominant users (40.27%) among other population

groups. That is why more emphasis is always for more risk groups
across the world.

Like different studies conducted in Ghana, Nigeria [25] and East
Gojjam Ethiopia 2014 [10], urban residence was significant predictor
for ITN utilization on this study. On the other hand, similar with
studies in Nigeria 2014, a two years study in Amhara and Oromia
regional states [15] and findings in Eastern Ethiopia 2012 knowledge
on malaria transmission and prevention, ITN use and household level
malaria prevention activity was significant predictor in this study.

Among the potential predictors explored regarding utilization of
ITNs in the households of Jawi District, not being a malaria season
(dry season) was the one having inversely association predictor. These
result is comparable with the findings in Nigeria, Kenya and Amhara
and Oromia regional states of Ethiopia [26-27].

Even though ITNs were distributed freely in the households through
the support of WHO and carter center, being rich family based on
their wealth index was significant predictor. This might be due to
housing character having bed in the house hold and this is suitable for
hanging ITNs. On the other hand paying for ITN rather than receiving
free in Amhara and Oromia regional states and southern Ethiopia 2011
[28] were predictors for ITN utilization.

Unlike studies in Eastern Ethiopia 2012, Southwest Ethiopia 2013
and West Gojjam; family size=<4, being farmer and being currently
married were not significant predictors in current study. These might
be due to that ITNs were distributed based on family size (ITN per two
individuals) and marital status and occupation are not that much
variability in the study.

On the other hand like studies in Serbo town, Ethiopia, sleeping
space (households having two sleeping bed) was significant predictor
(AOR=2.38, 95% CI; 1.07, 5.32) in this study [29,30]. Since the area is
hot, and they prefer to sleep on mat rather than bed and this is not
suitable for hanging and using ITNs, that is why many of them sleep
on mat and sleeping on bed makes variability in the households. These
might be reason that number of sleeping bed was significant predictor.

Comparable with the studies in Kenya 2011 and in SNNP of
Ethiopia 2012 season, the need of saving ITNs for future, being hotness
of the environment and assuming (considering) ITNs as a source of
bug were challenges for not using ITNs in the study area. Also
comparable proportion of miss-use of ITNs were observed as East
Gojjam study in 2014 in the study.

Even though the procedure is correct with assumptions of
heterogeneity the sample size was somewhat lower as compared to
general population for generalization. On the other hand the study
included households those registered in the family folder card and
those not registered were not included. The use of nets during the high
transmission season could not be assessed because it was not malaria
transmission season at the time of data collection. And this study did
not use the qualitative method.

Limitations

o Utilization of nets during high malaria transmission season could
not be assessed because it was not malaria transmission season at
the time of data collection.

« Hose holds that were not registered in the family folder card were
not included in the study.
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