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Abstract

The study aimed at identifying factors influencing insecticide treated net utilization among women in Uganda. Assessment was
done using a multinomial logistic regression model and secondary data from the Uganda Malaria Indicator Survey consisting of
women age 15-49 selected from 5,802 households selected countrywide.

The significant determinants of ITN utilization were age of the respondent, region where the respondent resided, ownership of a
radio, presence of a child under five in the household and the sex of the household head. ITN utilization generally increased with;
increase in age, residing in regions other than the Central region, ownership of a radio, having a child under five in the household

and belonging to a male headed household.
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1. Introduction

Malaria is considered to be one of the main global health
problems accounting for approximately 438,000 deaths in 2015
(24, 18] Uganda, ranked third in the total number of malaria
cases in sub-Saharan Africa, experiences weather conditions
that often allow transmission to occur all year round with only
a few areas that experience low or unstable transmission [2,
Malaria is the leading cause of morbidity in Uganda with 90—
95 % of the population at risk [*8l, Hospital records suggest that
malaria is responsible for 30 to 50 percent of outpatient visits,
15 to 20 percent of admissions, and 9 to 14 percent of inpatient
deaths [16],

Malaria transmission has a stable, perennial transmission
pattern in 90 to 95 percent of the country with the rest of the
country, particularly in the highlands, there being areas of low
and areas of unstable transmission, with a potential for
epidemics 1. Areas of unstable transmission (very low or no
malaria) include the southwest area of the country, Mt.
Rwenzori in the west, Mt. Elgon in the east, and other areas
with altitudes above 1,800 meters 3. Although transmission
occurs year-round, there is seasonal variation in the
transmission intensity; peak transmission occurs at the end of
the rainy seasons and several weeks after the end of rains in
different geographic areas of the country [,

Malaria can be prevented and treated using cost-effective
interventions including; vector control, which reduces
transmission of parasites from humans to mosquitoes and then
back to humans achieved largely through use of insecticide-
treated mosquito nets (ITNs) or indoor residual spraying (IRS);
chemoprevention which suppresses blood-stage infection in
humans; and case management which includes prompt
diagnosis and treatment of infections 24, In Uganda, the major
national prevention activities include distribution of long
lasting ITNs, IRS, and experimental larviciding with about 22
million long lasting ITNs being distributed between 2013 and
2014 1, Although ownership of at least one ITN is widespread
throughout Uganda, less than two-thirds of households (62%)
have at least one net for every two persons although overall,

there has been a substantial upward trend in ITN ownership in
Uganda, from 16% in the 2006 to 90% [P, But with a
prevalence of malaria in children alone of 30% [?, this goes to
show that ownership of ITNs doesn’t necessarily lead to
utilization calling for the need to understand the factors that
influence ones decision to utilize ITNs. Specifically, this study
will focus on women due to their significant contribution to
uptake and utilization of health services at household level and
hence their characteristics may influence utilization of ITNs by
the rest of the household members.

1.1 Conceptual framework

The conceptual framework was based on the Behavioral Model
of Health Care Utilization . The model suggests that people’s
use of health services is a function of their predisposition to use
services, factors which enable or impede use, and their need for
care, thus providing a way to conceptualize these variations in
utilization rates and consumption of medical resources 131, In
this model, use of services is defined as a function of 3 main
elements: need, enabling, and predisposing factors. Need
factors are those factors that stimulate demand for health care
services and these include an individual’s perceived need for
health care services, predisposing factors which mostly include
demographic variables point to differences among individual’s
with regards to desire to utilize health services and finally
enabling factors which include the availability of services,
health insurance, income to enable one access and utilize health
services. This study focused mainly on the predisposing factors
including age, education level, religion children under 5 in the
household and sex of household head and enabling factors
including region and residence (rural/urban) where household
is located, household wealth index, ownership of a radio and
ownership of a television. These constituted the independent
variables of the study. The dependent or outcome variable was
the ITN utilization status of a woman constituting of three
categories i.e. whether a woman slept with no net, whether a
woman slept under an untreated net and whether a woman slept
under an insecticide treated net (ITN).
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Fig 1: Conceptual framework adopted for the study

1.2 Objectives of the study

The objective of the study was to determine the factors
influencing ITN utilization among women in Uganda.
Specifically, the study focused on the effect of socio-economic
and socio-demographic characteristics of the women on their
decision to either not use an ITN, use an untreated net or use an
ITN.

2. Materials and methods

2.1 Data source

The data used in this study was from the Uganda Malaria
Indicator Survey Y. A nationally representative sample of
5,802 households in 210 census enumeration areas was used.
The sample was selected using a stratified two-stage cluster
design consisting of 210 clusters with 44 in urban areas and
166 in rural areas. In the first stage, 20 sampling strata were
created and clusters were selected independently from each
stratum by a probability-proportional-to-size selection. In the
second stage of the selection process, 28 households were
selected in each cluster by equal probability systematic
sampling. All women age 15-49 who were either permanent
residents of the households in the sample or visitors present in
the households on the night before the survey were eligible to
be interviewed.

2.2 Data analysis

Data was analyzed using STATA Version 13.0 at three stages.
Firstly, a descriptive summary of all plausible independent
variables was done using frequency distributions. Secondly,
using the Pearson’s chi-square test association between ITN
utilization and plausible independent variables was tested and
the variables that were significant at this level were considered
for further analysis.

K= 1)

(0i-E)°
Ej
where Oj; is the number of individuals observed in the ith row
and jth column cell, Ej; is the number of individuals expected

in the ith row and jth column cell

Thirdly, since the dependent variable was treated as a nominal
outcome, that is, either one didn’t sleep under a mosquito net,
slept under an untreated mosquito net or slept under a treated
mosquito net (ITN); the multinomial logistic regression model
was fitted to determine its significant determinants of ITN
utilization.

((Pr(y1=i)

(Pr(yi:n) = 05 + BjaXqi + Bi2Xoi + o+ X (2)

where « is the intercept corresponding to the j™ outcome,

B11 - Bjx are partial slope coefficients and X;;..Xy; are
plausible independent variables

3. Results

A descriptive summary of the socio-demographic and socio-
economic characteristics of the women involved in the study is
provided in Table 1.

Table 1: Description of respondents

Variables Frequency| Percentage|
No net 1,142 21.46
ITN utilization Untreated nets 159 2.99
Treated nets 4,021 75.55
15-19 1,250 23.49
20-24 1,112 20.89
Age 25-29 981 18.43
30-34 715 13.43
30 plus 1,264 23.75
Central 1,260 23.68
Region Northern 2,073 38.95
Western 1,090 20.48
Eastern 899 16.89
Residence Urban 1,171 22.00
Rural 4,151 78.00
None 976 18.43
. Primary 2,824 53.32
Education level Secondary | 1,205 22.75
Higher 291 5.49
Radio No 2,154 40.53
Yes 3,160 59.47
Television No 4,452 84.67
Yes 806 15.33
Catholic 2,358 44.35
Religion Anglican 1,663 31.28
Moslem 611 11.49
Others 685 12.88
None 1,318 24.77
Children under 5 One 1,676 31.49
Two plus 2,328 43.74
Male 3,891 73.11
Sex of Household head Female 1431 26.89
Poorest 1,364 25.63
Poorer 1,006 18.90
Wealth index Middle 894 16.80
Richer 884 16.61
Richest 1,174 22.06

From table 1 above, majority of the respondents utilized ITNs
(75.55%) followed by those who never slept under a mosquito
net (21.46%) and lastly those who used untreated mosquito
nets (2.99%). The highest proportion of respondents was aged
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15-19 years (23.49%) and 20-24 years (20.89%). The northern
region (38.95%) had the highest proportion of respondents with
the majority of respondents residing in rural areas (78%) across
all regions. Majority of the respondents were educated up to
primary level (53.32%) with only 5.49% having attained
tertiary or university education. The highest proportion of
respondents had a radio (59.47%) and no television (84.67%)
in their household. Catholic (44.35%) and Anglican (31.28%)
religions had the highest proportion of respondents. As regards
having children under five years in the household, the highest

proportion of the households had at least2 children (43.74%)
and majority were headed by males (73.11%). The highest
proportion of households belonged to the poorest (25.63%)
wealth quintile followed by the richest (22.06%) wealth
quintile. In Table 2, a result of the association between
utilization of ITNs and the plausible independent variables is
provided.

Results of the association between the women’s socio
demographic and socio-economic characteristics and ITN

utilization are provided in Table 2.

Table 2: Association between plausible independent variables and ITN utilization

No net Untreated net Treated nets
15-19 32 2.96 65.04
20-24 22.57 2.52 7491
Age 25-29 18.25 4.08 77.68
30-34 15.24 3.08 81.68
30 plus 16.06 2.53 81.41
Chi2(8) = 133.9636 p = 0.000
Central 25.24 7.86 66.9
Region Northern 16.59 1.25 82.15
Western 22.39 2.02 75.6
Eastern 26.25 1.33 72.41
Chi2(6) = 199.3992 p = 0.000
Residence Urban 22.29 7.17 70.54
Rural 21.22 1.81 76.97
Chi2(2) =93.5279 p = 0.000
None 19.26 1.64 79.1
Education level Primary 20.89 2.12 76.98
Secondary 25.23 4.07 70.71
Higher 18.21 11.68 70.1
Chi2(6) = 110.1980 p = 0.000
Radio No 2447 1.95 73.58
Yes 19.3 3.7 76.99
Chi2(2) = 31.0734 p = 0.000
Television No 21.59 1.98 76.44
Yes 19.48 8.81 71.71
Chi2(2) = 108.7854 p = 0.000
Catholic 20.48 3.05 76.46
Religion Anglican 21.89 2.16 75.95
Moslem 22.26 3.27 74.47
Others 23.07 4,53 72.41
Chi2(6) = 12.8629 p = 0.045
None 24.73 4.93 70.33
Children under 5 One 19.81 2.33 77.86
Two plus 20.79 2.36 76.85
Chi2(4) = 37.8200 p = 0.000
Male 19.25 2.72 78.03
Sex of household head Female 27 46 37 68.83
Chi2(2) = 47.9569 p = 0.000
Poorest 19.43 0.88 79.69
Poorer 18.39 1.39 80.22
Wealth index Middle 23.27 1.45 75.28
Richer 25.45 2.49 72.06
Richest 22.06 8.35 69.59
Chi2(8) = 177.6457 p = 0.000

3.1 Socio-demographic factors and ITN utilization

All socio-demographic factors had a significant association (p
< 0.05) with utilization of ITNs. Regarding age, majority of the
respondents across all age groups reported utilized an ITN with
the majority being aged 30-34 years (81.68%) followed by
those aged 30 and above (81.41%) with the lowest proportion
among those aged 15-19 years (65.04%) with utilization

generally increasing with age. Pertaining to the region,
majority of the respondents utilized ITNs across all regions
though the Northern region (82.15%) had the highest
proportion followed by the Western region (75.6%) then
Eastern region (72.41%) and lastly the Central region (66.9%).
As regards residence, majority of respondents in both rural
(76.97%) and urban (70.54%) residences utilized ITNs.
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Regarding education level, majority of respondents across all
levels of education utilized ITNs with the highest among those
with no education (79.1%) followed by primary (76.98%),
secondary (70.71%) and lastly higher (70.1%) indicating a
negative association between ITN utilization and education
level. ITN utilization was high across all religions though the
highest proportion was among Catholics (76.46%) and
Anglicans (75.95%). As regards to having children under five
in a household, ITN utilization was highest in households with
one child (77.86%), then households with two or more children
(76.85%) and lastly households with no children under five
(70.33%). Regarding se of household head, male (78.03%)
headed households had the highest proportion of respondents

3.2 Socio-economic factors and ITN utilization

All the socio-economic factors had a significant association (p
< 0.05) with ITN utilization. With regards to radio ownership,
majority of households which owned (76.99%) and didn’t own
(73.58%) a radio had high ITN utilization. As for television
ownership, utilization of ITNs was highest among members
from households that didn’t own a television (76.44%)
compared to households that owned a television (71.71%).
Regarding the wealth quintile of a household, respondents from
households in the poorer (80.22%) and poorest (79.69%)
wealth quintiles reported the highest ITN utilization with the
lowest being among respondents from households in the richest
quintile (69.59%) indicating a negative relationship between
ITN utilization and wealth quintile of a household.

utilizing ITNs compared to female (68.83%) headed Results of the sign'ificar)t determinants of ITN among women
households. in Uganda are provided in Table 3 below.
Table 3: Determinants of ITN utilization
Untreated net Treated nets
Variables Coefficients Coefficients
No net (base outcome)
15-19 Base category
20-24 0.08 0.52**
Age 25-29 0.85** 0.78**
30-34 0.84** 1.00**
30 plus 0.60** 0.99**
Central Base category
Region Northern -0.37 0.74**
Western -0.69** 0.22**
Eastern -1.04** 0.08
. Urban Base category
Residence Rural -0.08 -0.10
. No Base category
Radio Yes 0.42%* 0.43**
. No Base category
Television Yes 035 021
Catholic Base category
Religion Anglican -0.41 0.02
Moslem -0.36 0.11
Others 0.13 -0.08
None Base category
Children under 5 One -0.39 0.21**
Two plus -0.33 0.05
Male Base category
Sex of household head Female 028 0447
Poorest Base category
Poorer 0.55 0.14
Wealth index Middle 0.40 -0.02
Richer 0.58 -0.23
Richest 1.42** -0.11

** implies significant with p< 0.05

3.3 Age and ITN utilization

Untreated nets versus No net

The relative log odds of a respondent utilizing an untreated net
versus utilizing no net will increase by 0.85 units if moving
from the 15-19 years age group to the 25-29 years age group
other factors constant.

The relative log odds of a respondent utilizing an untreated net
versus utilizing no net will increase by 0.84 units if moving
from the 15-19 years age group to the 30-34 years age group
other factors constant.

The relative log odds of a respondent utilizing an untreated net
versus utilizing no net will increase by 0.60 units if moving
from the 15-19 years age group to the 30 plus years age group
other factors constant.

Treated nets versus No net

The relative log odds of a respondent utilizing a treated net
versus utilizing no net will increase by 0.52 units if moving
from the 15-19 years age group to the 20-24 years age group
other factors constant.
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The relative log odds of a respondent utilizing a treated net
versus utilizing no net will increase by 0.78 units if moving
from the 15-19 years age group to the 25-29 years age group
other factors constant.

The relative log odds of a respondent utilizing a treated net
versus utilizing no net will increase by 1 unit if moving from
the 15-19 years age group to the 30-34 years age group other
factors constant.

The relative log odds of a respondent utilizing a treated net
versus utilizing no net will increase by 0.99 units if moving
from the 15-19 years age group to the 30 plus years age group
other factors constant.

3.4 Region and ITN utilization

Untreated nets versus No net

The relative log odds of a respondent utilizing an untreated net
versus utilizing no net will decrease by 0.69 units if moving
from the Central region to the Western region other factors
constant.

The relative log odds of a respondent utilizing an untreated net
versus utilizing no net will decrease by 1.04 units if moving
from the Central region to the Eastern region other factors
constant.

Treated nets versus No net

The relative log odds of a respondent utilizing a treated net
versus utilizing no net will increase by 0.74 units if moving
from the Central region to the Northern region other factors
constant.

The relative log odds of a respondent utilizing a treated net
versus utilizing no net will increase by 0.22 units if moving
from the Central region to the Western region other factors
constant.

The relative log odds of a respondent utilizing a treated net
versus utilizing no net will increase by 0.08 units if moving
from the Central region to the Eastern region other factors
constant.

3.5 Ownership of radio and ITN utilization

Untreated nets versus No net

The relative log odds of a respondent utilizing an untreated net
versus utilizing no net will increase by 0.42 units if moving
from the not owning a radio to owning a radio other factors
constant.

Treated nets versus No net

The relative log odds of a respondent utilizing a treated net
versus utilizing no net will increase by 0.43 units if moving
from the not owning a radio to owning a radio other factors
constant.

3.6 Having children under five and ITN utilization

Treated nets versus No net

The relative log odds of a respondent utilizing a treated net
versus utilizing no net will increase by 0.21 units if moving
from a household with no child under five to a household with
one child under five other factors constant.

Sex of household head and ITN utilization

The relative log odds of a respondent utilizing a treated net
versus utilizing no net will decrease by 0.44 units if moving
from a household headed by a male five to a household headed

by a female other factors constant.

3.7 Wealth quintile and ITN utilization

Untreated nets versus No net

The relative log odds of a respondent utilizing an untreated net
versus utilizing no net will increase by 1.42 units if moving
from the poorest quintile to the richest quintile other factors
constant.

4. Discussion

The study sought to ascertain the effect of socio demographic
and socio economic factors on ITN utilization among females
in Uganda. The significance and positive relationship between
age and ITN utilization is consistent with findings by > 2 who
reported increased ITN use among adults compared to children.
Other studies to report significant age effect on ITN utilization
include [ 11, The significance of region where a household is
located can be attributed to its implication on distribution and
access to ITNs [, The significant effect of radio ownership on
utilization of ITNs can be attributed intense media campaigns
done mostly over radio regarding use of ITNs coupled with the
low cost of acquiring a radio even for the majority poor
households. This was consistent with findings by & 5 6 19 Ag
for the significance of having children under five in a
household, its significance is consistent with findings by [24],
The significant positive effect of male household heads on ITN
utilization was consistent with findings by &,

5. Conclusion

The purpose of the study was to determine the factors
influencing insecticide treated net utilization among women in
Uganda. The significant determinants of ITN utilization were
age of the respondent, region where the respondent resided,
ownership of a radio, presence of a child under five in the
household and the sex of the household head. ITN utilization
generally increased with; increase in age, residing in other
regions of the country other than the Central region, ownership
of a radio, having a child under five in the household and
belonging to a male headed household. Based on the results of
the study, the following recommendations are provided
towards improving ITN utilization; Firstly, considering that
majority of the households own radios, government should
upscale its use of radio messages to sensitize people on the use
and importance of ITNs as well as issue warnings and alerts to
those who misuse ITNs for other activities such as fishing due
to their widespread coverage and cost-effectiveness. Secondly,
government should ensure a balance in regional coverage of
government programmes aimed at providing citizens with free
ITNs other than concentrating on specific regions of the
country. Community health workers (CHWSs) should be trained
in order to carry out sensitization drives within their
communities on the importance of adopting government
recommended health practices towards improving the welfare
of their households especially in households with teenage
mothers and orphaned homes who are vulnerable members of
society and may not easily access information and services in
the community.
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