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Insecticide-treated net utilization e

and associated factors among pregnant women
in East Africa: evidence from the recent national
demographic and health surveys, 2011-2022
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Abstract

Background The pregnant woman, the fetus, and the newborn child are all at risk from malaria infection in sub-
Saharan Africa. Employing insecticide-treated mosquito nets (ITNs) is one of the most efficient methods for avoiding
malaria among expectant mothers. However, there is no literature that describes ITN use among pregnant women
in East Africa or the contributing factors. Therefore, this study sought to identify the factors affecting pregnant
women’s [TN utilization in East Africa.

Methods The most recent DHS (Demographic and Health Survey) data for the 11 East African countries from 2011

to 2022 was used. 13,729 pregnant women were examined. To identify factors associated with ITN use, a binary

and multiple logistic regression model was built. Variables having a p-value of less than or equal to 0.2 in the binary
logistic regression analysis were taken into consideration for the multivariable analysis. In the multiple logistic regres-
sion analysis, the adjusted Odds Ratio (@aOR) with the 95% Confidence Interval (Cl) was provided to proclaim the statis-
tical significance and degree of correlation.

Results The survey found that just 47.05% (95% Cl 46.21, 47.88) of pregnant mothers reported using ITNs. The high-
est and lowest values were seen in Uganda (64.13%) and Zimbabwe (6.08%). Women age 25-34y (@OR=1.19; 95% Cl
1.11,1.29), 35-49y (@OR=1.26; 95% Cl 1.13, 1.41) as compared to 15-24 years, poorer (aQOR = 1.15; 95% Cl 1.04-1.27),
middle (@OR=1.21;95% ClI 1.09, 1.35), and rich (@OR=1.18; 95% Cl 1.06, 1.31) wealth indexes as compared to poor-
est, having > 5 family size (AOR=0.84; 95% C1 0.78,0.91) primary (aOR=1.49; 95% Cl 1.36, 1.65), and secondary/higher
education (@OR=1.52;95% Cl 1.35, 1.70) as compared to not educated, and married women (@OR=1.64; 95% Cl 1.44,
1.86) have shown a statistically significant association with ITN utilization among pregnant women.

Conclusion With a variety of risk variables, including age, wealth, family size, and education, pregnant women
in East Africa rarely use [TNs. There is a need to create and strengthen malaria prevention programmes, especially
among pregnant women who do not use ITNs, based on the variables mentioned.
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Background

Malaria is a disease that may be prevented and treated,
yet it nevertheless has a terrible effect on people’s health
and way of life all over the world, especially in tropical
nations [1, 2]. Pregnancy-related malaria is a recognized
medical emergency that must be treated in a health
facility setting to avoid future negative effects, such as
maternal fatalities [3, 4]. The World Health Organization
(WHO) estimated that there were more than 241 million
cases of malaria and 0.6 million fatalities worldwide in
2021 [5]. Additionally, between 24 and 40% of expectant
mothers globally were exposed to malaria during preg-
nancy [5, 6]. According to the recent WHO report, the
highest prevalence of malaria exposure during pregnancy
was 40.7% in West Africa, followed by 39.8% in Central
Africa, and 20% in East and Southern Africa [5]. Com-
pared to non-pregnant women, pregnant women have a
threefold increased chance of developing severe malaria
and a twofold increased risk of death [3]. Infants under
five and pregnant women are among the group of peo-
ple who have a notably higher chance of suffering from a
serious illness [5, 7].

Anaemia, intrauterine growth restriction (IUGR), and
other issues like low birth weight, preterm delivery, and
trans placental parasitaemia are commonly linked to
malaria [8—10]. For instance, in malaria-endemic areas,
20% of all low-birthweight newborns and one-fourth of
all cases of severe maternal anaemia are brought on by
malaria [7]. However, 13.3 million (33%) of the predicted
40 million pregnancies in the 38 African nations with
moderate to high transmission in 2021 were affected by
malaria.

The use of insecticide-treated bed nets (ITN), inter-
mittent preventive therapy with sulfadoxine—pyrimeth-
amine (IPTp-SP), and early case detection are methods
for preventing malaria during pregnancy, according to
a WHO guideline [11-13]. As a result, it is advised that
all expecting mothers sleep under an ITN as early as pos-
sible in their pregnancy—ideally, before being pregnant.
The pregnant woman and her fetus will be protected
against malaria if an ITN is given at the initial point of
contact [13, 14]. According to studies, 28 million preg-
nant women in sub-Saharan Africa do not obtain ITN
services, despite the fact that the majority of the con-
tinent government accepted the WHO standards for
malaria prevention [5, 14—16].

Several reports show that the use of ITNs is extremely
low among pregnant women (PW) and children under
the age of five (UC5) in sub-Saharan Africa [17, 18]. Poor
ITN utilization is a result of various sociodemographic
related factors, low levels of knowledge and awareness,
as well as ITN-related factors (such as ITN accessibil-
ity, adequacy, quality, physical condition, maintenance,
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replacement, and efficacy) [19-22]. These elements,
however, could change over time and in different
environments.

This study sought to evaluate the use of ITN among
pregnant women in the area using recent nationally rep-
resentative data. The results of this study will give policy
makers, implementers, and scholars updated information
about the proportion of pregnant women who use ITNs
in the region.

Methods

Study setting and period

Demographic and health survey data from 2011 to 2022
secondary analysis of data from the East African nations
of Burundi, Kenya, Comoros, Madagascar, Malawi,
Mozambique, Rwanda, Tanzania, Uganda, Zambia, and
Zimbabwe, was performed using the most recent demo-
graphic and health survey (DHS).

Data source

The demography and health survey (DHS) program’s offi-
cial database (www.measuredhs.com), was used to obtain
the data. Population, health, and nutrition monitoring
and impact evaluation indicators can be used using data
from demographic and health surveys, which are nation-
ally representative household surveys. The DHS employs
a stratified two-stage cluster design, with enumeration
areas (EA) being the first stage and a sample of homes
being picked from each EA in the second. Comprehen-
sive survey methodology [23]. Person record (PR) data-
bases were employed in each nation for this investigation.
All pregnant women aged 15 to 49 who were chosen and
interviewed for the use of ITN on the previous night in
each nation provided the data. Sampling weights are
correction factors that are added to each case in tabula-
tions to account for variations in cases’ probabilities of
being chosen and interviewed for an interview within a
sample, whether by design or accident. To increase the
number of cases available (and hence decrease sample
variability) for specific locations or subgroups for whom
data are required, the sample in DHS surveys is typically
picked with unequal probability. In this instance, weight-
ings must be used when statistics are tabulated in order
to provide the appropriate representation. Corrections
for varying response rates are also made when weightings
are determined as a result of sample design. In this study
a weighted sample of 13,729 pregnant women from each
of the 11 East African nations whose DHS surveys we
used were included in the study (Table 1).

Study population
Women who were expecting at the time of the survey
were the target demographic. All women who regularly
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Table 1 Countries, sample size, and survey year of demographic
and health surveys included in the analysis for 11 East African
countries

Country Survey year Sample size Percentage
(weighted) (weighted)
Burundi 2016/17 1401 10.20
Kenya 2022 1728 12.59
Comoros 2012 348 2.53
Madagascar 2021 1264 9.21
Malawi 2016/17 1885 13.73
Mozambique 20M 1451 10.56
Rwanda 2019/20 871 6.34
Tanzania 2015/16 11,221 8.17
Uganda 2016 1858 1353
Zambia 2018 1165 8.49
Zimbabwe 2015 638 4.64

resided in the chosen houses as well as those who stayed
the night before the survey were eligible to participate
in the interview process. In the study’s final analysis, a
weighted sample of 13,729 pregnant women was used.

Variables of the study

Outcome variable: the outcome variable of the study was
percentage of pregnant women age 15-49 who slept the
night before the survey under an insecticide-treated net
(ITN). A factory-treated net that does not need any addi-
tional treatment is known as an insecticide-treated net
(ITN). This is also referred to as a long-lasting insecti-
cidal net (LLIN). If the pregnant women reported sleep-
ing with an ITN, the response variable was coded as
“Yes” =1 unless it was “No” =0, respectively. Any missing
data was examined in accordance with the DHS statistics
guide [24].

Independent variables

The independent variables were the ages of the women
(15-24, 25-34, 35-49), their educational level (no edu-
cation, primary, secondary/higher), their working sta-
tus (working, not working), their wealth index (poorest,
poorer, middle, rich), the sex of the household head
(male, female), the household size (less than or equal to
five, six and more), the current marital status of women
(never in a union, married, widowed/divorced/sepa-
rated), number of under five children (one, two, and
more than two), having at least one types mass media
exposure either watching to television, listening to radio,
or reading to magazines or book (yes/no), person who
usually decides on respondent’s health (respondent her-
self, together with husband/partner, husband alone, other
relatives), distance from health facility (a big problem/not
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a big problem), husband education (not educated, pri-
mary, secondary or higher), husband working status (cur-
rently working/not currently working), visited by health
field work (yes/no), visited health facilities in the last 12
months (yes/no), parity (first, second or third, fourth and
above), and residence types (urban/rural),

Data management and statistical analysis

Stata version 17 is used to extract, recode, and analyse
data. Weighting was used throughout the study to ensure
representativeness and non-response rate, as well as to
obtain a suitable statistical estimate (robust standard
error) [25]. The intra-class correlation (ICC) coefficient
was used to analyse the data because it could be hierar-
chical; however, because it was only about 2.5%, it did not
fulfill the minimal requirement to be used in the study.
Thus, it was shown that traditional logistic regression
was more effective than the multilevel model.

Variables with a p-value of 0.2 or below in the bivari-
able analysis were considered for the multivariable analy-
sis. The multivariable logistic model was used to identify
the characteristics that are related to ITN usage among
pregnant women and produced the adjusted Odds Ratio
(aOR) with 95% Confidence Interval (CI) that best fits
the model. Descriptive metrics, such as frequency count
and proportion for categorical data, were utilized to sum-
marize the descriptive data. Bivariable logistic regression
was used to choose potential variables for multiple logis-
tic regression. A logistic model was fitted to test for mul-
ticollinearity among the independent variables using the
variance inflation factor. The overall fitness of the final
regression model was further assessed using the Hosmer
and Lemeshow test. The statistical significance threshold
for the final model was set at p 0.05.

Results

Sociodemographic characteristics of the study participants
This survey comprised weighted samples of pregnant
women from 13,729 in East Africa. In terms of age of
the women, approximately 6163 (44.89%) of them were
from 15 to 24 years old range. Similarly, about 10,854
(79.05%) of them were male household heads. In terms of
educational level, slighter more than half 7069 (51.48%)
of the participants had enrolled in primary education.
Regarding household wealth index about 5198 (36.86%),
of them were found in the rich wealth quantile. Further-
more, more than half 10,252 (74.67%), and 8861 (64.54%)
of the households have only one under five children, and
less than six family members, respectively. About 9125
(66.46%) of women have at least one type of mass media
exposure (either watching television, listening to radio
or reading books/magazines). The majority of women,
11,682 (85.09%) and 10,368 (75.51%), were married and
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came from rural areas, respectively. Similarly, majority
9,458 (68.78%) of women have more than 3rd parity. Only
959 (12.53%) of them can make a decision to their own
healthcare access (Table 2).

Factors associated with ITN utilization among east African
pregnant women

The odds of ITN use was (AOR=1.19; 95% CI 1.11, 1.29),
and (AOR=1.26; 95% CI 1.13, 1.41) times higher among
pregnant women aged from 25 to 34, and 35 to 49 as
compared to those whose age is from 15 to 24 years old,
respectively. Similarly, those women from poorer, mid-
dle, and rich households had shown 1.15 (AOR=1.15;
95% CI 1.04, 1.27), 1.21 (AOR=1.21; 95% CI 1.09 1.35),
and 1.18 (AOR=1.18; 95% CI 1.06, 1.31) times higher
odds of ITN use, respectively, as compared to those from
poorest households. Women from household size of
above five had 16% (AOR =0.84; 95% CI 0.78, 0.91) lower
odds of ITN use as compared to those households with
below six household size. Women who had completed
their primary, and secondary/higher educational levels
have shown 1.49 (AOR=1.49; 95% CI 1.36, 1.65), and
1.52 (AOR=1.52;95% CI 1.35, 1.70) times to utilize ITN
compared to uneducated pregnant women, respectively.
As compared to never married women, those married
women have shown 1.64 (AOR=1.64; 95% CI 1.44, 1.86)
more times to utilize ITN during their pregnancy period
(Table 3).

Prevalence of ITN utilization among pregnant women

The overall utilization of ITN by pregnant women in East
Africa was about 47.05% (95% CI 46.21, 47.88). Uganda,
and Zimbabwe have shown the highest and lowest preva-
lence of 64.13%, and 6.08% ITN utilization among preg-
nant women, respectively (Fig. 1).

Discussion

The current study was done to analyse the prevalence
and parameters related with ITN usage among preg-
nant women in East Africa to give crucial informa-
tion about this group because there has not been any
research regarding ITNs utilization among pregnant
women in East Africa. The survey found that just 47.05%
of expectant mothers used ITN. This utilization is higher
than that of some other malaria-endemic nations like
Uganda (35%) [26], and Ethiopia (39.9%) [27], however,
it is also lower than that of other nations like the Demo-
cratic Republic of the Congo (71.4%) [28], Mozambique
(68.4%) [29], and Ghana (61%) [30]. However, a logical
argument would be that different countries have var-
ied malaria management tactics since they have diverse
malaria risk levels due to varying climatic and geographic
conditions. Additionally, the time of year during which

Page 4 of 9

Table 2 Socio-demographic and maternal related characteristics
of respondent’s on TN utilization among pregnant women in East
African countries (weighted n=13,729, and unweighted 13,699)

Variables Weighted sample Frequency
Age of the respondent

15-24 6163 44.89

25-34 5587 40.69

35-49 1980 1442
Sex of the household head

Male 10,854 79.05

Female 2876 20.95
Wealth index

Poorest 3014 21.95

Poorer 2905 21.16

Middle 2613 19.03

Rich 5198 36.86
Family size

<5 8861 64.54

>5 4869 35.46
Umber of under five children

One 10,252 74.67

Two 2756 20.07

More than two 722 5.26
Education

Not educated 2307 16.80

Primary 7069 5148

Secondary/higher 4354 31.71
Mass media exposure

No 9125 66.46

Yes 4605 33.54
Working status

No 3217 2343

Yes 10,513 76.57
Distance to facility

No problem 9049 6591

Big problem 4681 34.09
Husband working

No 361 263

Yes 13,369 9737
Husband education (n=7655)

Not educated 2897 37.85

Primary 3636 4749

Secondary and higher 1122 14.65
Visited health facility

No 3712 27.03

Yes 10,018 7297
Visited by health worker

No 13,203 96.16

Yes 527 384
Person who usually decides on respondent’s healthcare (n=7655)

The woman 959 12.53
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Table 2 (continued)

Variables Weighted sample  Frequency
Woman and husband 4572 59.73
Husband alone 2113 2761
Other relatives 11 0.14

Parity
First 1457 10.61
2nd or 3rd 2815 20.50
>3rd 9458 68.88

Marital status
Never married 1234 8.98
Married 11,682 85.09
Divorced/widowed/separated 814 593

Residence
Urban 3362 2449
Rural 10,368 75.51

data was gathered may be a factor, since more people use
mosquito nets when malaria transmission is at its high-
est, which typically coincides with wet/rainy seasons [31].
This emphasizes how important it is to maintain bed net
availability, early procurement, and education/sensitiza-
tion on mosquito bed net usage. Prior studies, and this
study descriptive results have shown that access remains
a major impediment to the use of mosquito bed nets;
consequently, a readily available supply greatly enhances
their use [32, 33].

Regarding maternal age, this study found that older
pregnant women were more likely to use ITN than
younger women. These results concur with earlier
research works [34-36], which may be because older
women are more likely to have had previous pregnan-
cies, lived experiences with pregnancy, or even negative
effects of malaria, better communication, financially
independent, better healthy behaviour with society, and
positive attitudes, making them more likely to grasp the
significance of using mosquito bed nets.

Additionally, this study revealed that married women
had higher likelihood of using ITN than women who
had never been married. Substantial prior literatures
from Rwanda, Ghana, and Nigeria have revealed similar
association regarding marital status, and ITN utiliza-
tion among pregnant women [34, 37, 38]. The support of
spouses or partners, desired pregnancy, improved ANC
follow-ups, and community involvement are all wonder-
ful opportunities for married women to develop their
interpersonal skills and knowledge [39, 40].

It is observed that the use of ITN had a favourable cor-
relation with a higher household wealth index. In Nige-
ria, pregnant women’s use of ITN has previously been
linked positively to the household wealth index [34, 41,
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42]. Wealthier individuals have a better chance of health-
care access, and education [43]. Although ITNs are typi-
cally given away free of charge to expectant mothers,
purchasing ITNs may occasionally be necessary owing to
ITN shortages, and the poorest people may be neglected
[43]. The process of improving Universal Health Cover-
age is still ongoing [44]. Poorest and struggling rural
households work incredibly hard to make a living wage so
they can pay for healthcare and their daily needs.

The study found a negative correlation between using
ITN and having a big family size (more than five). This
could have a number of causes, including an imbalance
between family size and the number of ITN, bed rooms,
or separate sleeping areas. As shown by the study from
Uganda and Ethiopia, using ITNs in single-room homes
could be difficult due to a lack of convenient space that
does not permit mosquito net hanging [45, 46]. It is
advised to make ITN consistently available, to provide
ITN in accordance with their quantity, and to encourage
their use among these huge family sizes.

The results of this study also show that respondents’
educational status had an impact on how they used ITN.
Primary-level and higher educated respondents were
1.49 and 1.52 times more likely to use ITN than respond-
ents without a formal education enrollment, respectively.
Higher educational status respondents were more likely
to use ITN than respondents with little formal education,
according to other research conducted in Cameroon [47],
Nigeria [48], sub-Saharan Africa [49], and Uganda [50].
The association may exist because educated mothers find
it simple to read and comprehend information about
ITN and malaria. In addition, educated mothers may
seek medical attention and consult books, periodicals,
and newsletters. In addition, educated mothers may also
experience improved empowerment and financial secu-
rity. Consequently, the impact of transportation costs,
cultural barriers, and male dominance may be negligible
among educated women.

The findings apply to all pregnant women in the area
since we used a weighted dataset from the most recent
national DHS. The study offers insightful data as a first
look at ITN use and its contributing factor among this
unique group in the East African region. Additionally,
DHS uses higher sample sizes and standardized high-
quality data gathering techniques, which allows to com-
pare the results to those of other nations. The usage of
ITNs is socially desirable, and the majority of the data
were self-reported with no record justification, thus there
is a danger of information and recollection bias. The
accuracy of the estimate of women’s ITN use may have
been impacted by this. Due to the inconsistent timeli-
ness of the data, this study examined and contrasted dif-
ferent countries without taking temporal variation into
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Table 3 Factors associated with ITN utilization among pregnant women in east Africa: based on the 2011-2022 DHS data
ITN utilization No, n (%) Yes, n (%) COR (95% Cl) Std. errs. z AOR (95% ClI) P>z
Dependent variables
Age
15-24 3434 (55.73) 2729 (44.27) 1
25-34 2840 (50.84) 2747 (49.16) 1.20(1.11,1.29) 0.046 455 1.19(1.11,1.29) 0.0001
35-49 996 (50.29) 984 (49.71) 1.16 (1.05, 1.28) 0.069 415 1.26 (1.13,1.41) 0.0001
Wealth index
Poorest 1720 (57.07) 1294 (42.93) 1 1
Poorer 1544 (53.14) 1361 (46.86) 1.20(1.08,1.33) 0.061 2.62 1.15(1.04, 1.27) 0.009
Middle 1345 (51.46) 1268 (48.54) 1.29(1.16,1.43) 0.066 355 1.21(1.09, 1.35) 0.0001
Rich 2662 (51.21) 2536 (48.79) 1.27(1.163,1.39) 0.064 3.06 1.18(1.06, 1.31) 0.002
Family size
<5 4548 (51.33) 4313 (48.67) 1 1
>5 2722 (5591) 2147 (44.09) 0.80 (0.74,0.85) 0.031 —4.65 0.84 (0.78,0.91) 0.0001
Education
Not educated 1386 (60.08) 921(39.92) 1 1
Primary 3634 (5141) 3434 (48.59) 147 (1.34,1.61) 0.073 8.17 1.49 (1.36, 1.65) 0.0001
Secondary/higher 2250(51.67) 2104 (48.33) 149 (1.35,1.64) 0.088 7.20 1.52(1.35,1.70) 0.0001
Mass media exposure
No 4847 (53.12) 4278 (46.88) 1 1
Yes 2423 (52.63) 2182 (47.37) 1.03(0.96,1.11) 0.038 0.57 1.02 (0.95,1.10) 0.570
Working status
No 1682 (52.27) 1536 (47.73) 1 1
Yes 5589 (53.16) 4924 (46.84) 0.97 (0.90, 1.05) 0.041 -1.13 0.95 (0.88, 1.04) 0.259
Distance to facility
No problem 4785 (52.88) 4264 (47.12) 1 1
Big problem 2486 (53.10) 2195 (46.90) 1.02 (0.95, 1.09) 0.037 0.07 1.01(0.93,1.08) 0.945
Husband working
No 198 (54.84) 163 (45.16) 1 1
Yes 7072 (52.90) 6297 (47.10) 1.01(0.82,1.25) 0.114 0.27 1.03(0.83,1.28) 0.784
Visited health facility
No 2002 (53.93) 1710 (46.07) 1 1
Yes 5268 (52.59) 4750 (47.41) 1.06 (0.99, 1.15) 0.043 140 1.06 (0.98, 1.15) 0.163
Visited by health worker
No 7007 (53.07) 6196 (46.93) 1 1
Yes 263 (49.89) 264 (50.11) 1.06 (0.88, 1.26) 0.098 0.44 1.04(0.87,1.25) 0.662
Parity
First 774 (53.10) 683 (46.90) 1 1
2nd or 3rd 1496 (53.13) 1319 (46.87) 0.99(0.87,1.13) 0.066 -0.06 0.99(0.88,1.13) 0.950
4th and above 5001 (52.88) 4457 (47.12) 0.98(0.87,1.09) 0.057 -0.16 0.99(0.88,1.11) 0.872
Marital status
Never married 803 (65.06) 431 (34.94) 1 1
Married 5945 (50.89) 5737 (49.11) 1.74(1.54,1.97) 0.109 741 1.64 (1.44, 1.86) 0.0001
Divorced/widowed/separated 523 (64.20) 291 (35.80) 1.02 (0.84,1.22) 0.096 -0.25 0.98 (0.81,1.18) 0.800
Residence
Urban 1837 (54.64) 1525 (45.36) 1 1
Rural 5433 (52.40) 4935 (47.60) 0.99 (0.92,1.07) 0.051 1.85 1.09 (0.99, 1.20) 0.064

Bold values are significant at a P-value of <0.05 in the final model
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Fig. 1 The prevalence of ITN utilization across countries among pregnant women in East Africa from 2011 to 2022

account as an independent variable. This might have an
impact on the study’s findings. Therefore, care should
be taken when applying this study’s conclusions. A more
thorough comparison of the observed correlates with
other nations/regions was constrained by the absence of
precise information on malaria prevention and control
in other countries. Additionally, because ITN usage was
only evaluated the night before the survey, it might not
fully reflect the usage pattern over time.

Conclusions

The percentage of East African pregnant women utilizing
ITNs is regarded as low by the WHO and the sustainable
development goals (SDGs) plans. This study investigated
the association between individual and societal charac-
teristics and the use of ITN among pregnant women in
East Africa using the most recent DHS records. The age
of the women, wealth position, household size, married
status, and educational attainment were characteristics in
the final model that were linked to ITN use. Therefore,
it is suggested to spread information about the malaria
prevention programme more widely through the media,
considering community campaigns and ITN distribution
based on family size. Additionally, households with low
levels of income should be given special consideration,
and additional research should be conducted by taking
important factors like knowledge and attitude, percep-
tion, and other culturally pertinent characteristics into
account.

Acknowledgements
We would like to acknowledge the DHS program for providing permission for
this study following research ethics.

Author contributions

BT was involved in conceptualization, design, data extraction, statistical analy-
sis, language editing, and original manuscript writing. AH reviewed the study’s
design and the review the draft manuscript, checked the analysis, and made

a significant contribution. BC data interpretation, data curation, article review,
and validation, critical revision for intellectual substance, and article review.
The authors approved the final version of the manuscript.

Funding
This study was not supported financially by anyone.

Availability of data and materials

All data concerning this study are accommodated and presented in this
document. The detailed data set can be freely accessible from the www.dhspr
ogram.comwebsite.

Declarations

Ethics approval and consent to participate

The study was conducted after obtaining a permission letter from www.
dhsprogram.com on an online request to access East African DHS data after
reviewing the submitted brief descriptions of the survey to the DHS program.
The datasets were treated with the utmost confidence. This study was done
based on secondary data from East Africa DHS. Issues related to informed
consent, confidentiality, anonymity, and privacy of the study participants are
already done ethically by the DHS office. We did not manipulate and apply the
microdata other than in this study. There was no patient or public involvement
in this study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.


http://www.dhsprogram.comwebsite
http://www.dhsprogram.comwebsite
http://www.dhsprogram.com
http://www.dhsprogram.com

Terefe et al. Malaria Journal

(2023) 22:349

Author details

'Department of Community Health Nursing, School of Nursing, College

of Medicine and Health Sciences, University of Gondar, Gondar, Ethiopia.
2Department of Public Health, College of Medicine and Health Sciences,
Wolkite University, Wolkite, Ethiopia. *Department of Comprehensive Nursing,
College of Medicine and Health Sciences, Wolkite University, Wolkite, Ethiopia.

Received: 7 September 2023 Accepted: 1 November 2023
Published online: 14 November 2023

References

1.
2.

20.

21.

Kajfasz P. Malaria prevention. Int Marit Health. 2009;60:67-70.

WHO. External evaluation of the national malaria control programme
Myanmar, 6-19 March 2016. World Health Organization, Country Office
for Myanmar; 2017.

Schantz-Dunn J, Nour NM. Malaria and pregnancy: a global health per-
spective. Rev Obstet Gynecol. 2009;2:186.

Ministry of Health and Sports. National strategic plan: intensifying
malaria control and accelerating progress towards malaria elimination
(2016-2020). Myanmar; 2016.

WHO. World malaria report 2022. Geneva: World Health Organization;
2022.

Monroe A, Williams NA, Ogoma S, Karema C, Okumu F. Reflections on
the 2021 world malaria report and the future of malaria control. Malar J.
2022;21:154.

diseases NloAai. Malaria prevention, treatment, and control strategies.
https://www.niaid.nih.gov/diseases-conditions/malaria-strategies. 2011.
WHO. Global technical strategy for malaria 2016-2030. Geneva: World
Health Organization; 2015.

Millar K. The need for malaria integration in maternal and newborn
health. Boston: Maternal Health Task Force; 2014.

Shaukat AM, Gilliams EA, Kenefic LJ, Laurens MB, Dzinjalamala FK,
Nyirenda OM, et al. Clinical manifestations of new versus recrudescent
malaria infections following anti-malarial drug treatment. Malar J.
2012;11:207.

Cohee LM, Kalilani-Phiri L, Mawindo P, Joshi S, Adams M, Kenefic L, et al.
Parasite dynamics in the peripheral blood and the placenta during
pregnancy-associated malaria infection. Malar J. 2016;15:483.

WHO. Policy brief for the implementation of intermittent preventive
treatment of Malaria in pregnancy using sulfadoxine—pyrimethamine
(IPTp-SP). Geneva: World Health Organization; 2014.

WHO. World report on ageing and health. Geneva: World Health Organi-
zation; 2015.

WHO. Recommendations on antenatal care for a positive pregnancy
experience: summary: highlights and key messages from the World
Health Organization’s 2016 global recommendations for routine antena-
tal care. Geneva: World Health Organization; 2018.

Araya GD, Reda HL, Tesema AG. Utilization of long lasting insecticidal nets
among household in malarious areas of Raya Alamata District, Tigray,
Ethiopia. Sci J Public Health. 2015;3:216-21.

Elmosaad YM, Elhadi M, Khan A, Malik EM, Mahmud I. Communication
for behavioural impact in enhancing utilization of insecticide-treated
bed nets among mothers of under-five children in rural North Sudan: an
experimental study. Malar J. 2016;15:509.

Alonso P, Noor AM. The global fight against malaria is at crossroads.
Lancet. 2017,390:2532-4.

Omer SA, Idress HE, Adam |, Abdelrahim M, Noureldein AN, Abdelrazig
AM, et al. Placental malaria and its effect on pregnancy outcomes in
Sudanese women from Blue Nile State. Malar J. 2017;16:374.

Debo GW, Kassa DH. Prevalence of Malaria and associated factors in
Benna Tsemay district of pastoralist community, southern Ethiopia. Trop
Dis Travel Med Vaccines. 2016;2:16.

Atkinson J-AM, Fitzgerald L, Toaliu H, Taleo G, Tynan A, Whittaker M,

et al. Community participation for malaria elimination in Tafea Province,
Vanuatu: Part I. Maintaining motivation for prevention practices in the
context of disappearing disease. Malar J. 2010;9:93.

Dombrowski JG, Souza RMd, Silva NRM, Barateiro A, Epiphanio S, Gon-
calves LA, et al. Malaria during pregnancy and newborn outcome in an

22.

23.

24.

25.

26.

27.

28.

29.

30.

32.

33.

34.

35.

36.

37.

38.

39.

40.

42.

Page 8 of 9

unstable transmission area in Brazil: a population-based record linkage
study. PLoS ONE. 2018;13: e0199415.

Yirsaw AN, Gebremariam RB, Getnet WA, Mihret MS. Insecticide-treated
net utilization and associated factors among pregnant women and
under-five children in East Belessa District, Northwest Ethiopia: using
the health belief model. Malar J. 2021;20:130.

Croft TN, Marshall AM, Allen CK, Arnold F, Assaf S, Balian S. Guide to
DHS statistics. Rockville: ICF; 2018. p. 645.

Croft T, Marshall AM, Allen CK, Arnold F, Assaf S, Balian S, et al. Guide to
DHS statistics: DHS-7 (version 2). Rockville: ICF; 2020.

Elkasabi M. Sampling and weighting with DHS data. https://blog.dhspr
ogram.com/sampling-weighting-at-dhs/. 2015.

Obol J, Ononge S, Orach C. Utilisation of insecticide treated nets
among pregnant women in Gulu: a post conflict district in northern
Uganda. Afr Health Sci. 2013;13:962-9.

Tesfaye T, Mengistie Alemu B, Egata G, Bekele H, Taye Merga B, Eshetu
B, et al. Insecticide-treated nets utilization and associated factors
among pregnant women in Miesso Woreda, Eastern Ethiopia: observa-
tional study. Int J Womens Health. 2022;14:445-53.

Inungu JN, Ankiba N, Minelli M, Mumford V, Bolekela D, Mukoso B, et al.
Use of insecticide-treated mosquito net among pregnant women and
guardians of children under five in the Democratic Republic of the
Congo. Malar Res Treat. 2017;2017:5923696.

Moon TD, Hayes CB, Blevins M, Lopez ML, Green AF, Gonzalez-Calvo

L, et al. Factors associated with the use of mosquito bed nets: results
from two cross-sectional household surveys in Zambézia Province,
Mozambique. Malar J. 2016;15:196.

Ernst KC, Erly S, Adusei C, Bell ML, Kessie DK, Biritwum-Nyarko A, et al.
Reported bed net ownership and use in social contacts is associated
with uptake of bed nets for malaria prevention in pregnant women in
Ghana. Malar J. 2017;16:13.

. Karema C, Wen S, Sidibe A, Smith JL, Gosling R, Hakizimana E, et al. His-

tory of malaria control in Rwanda: implications for future elimination in
Rwanda and other malaria-endemic countries. Malar J. 2020;19:356.
Bhatt S, Weiss DJ, Mappin B, Dalrymple U, Cameron E, Bisanzio D, et al.
Coverage and system efficiencies of insecticide-treated nets in Africa
from 2000 to 2017. Elife. 2015;4: e09672.

Olapeju B, Choiriyyah I, Lynch M, Acosta A, Blaufuss S, Filemyr E, et al.
Age and gender trends in insecticide-treated net use in sub-Saharan
Africa: a multi-country analysis. Malar J. 2018;17:423.

Kawuki J, Donkor E, Gatasi G, Nuwabaine L. Mosquito bed net use and
associated factors among pregnant women in Rwanda: a nationwide
survey. BMC Pregnancy Childbirth. 2023;23:419.

Mwandama D, Gutman J, Wolkon A, Luka M, Jafali J, Ali D, et al. The use
of intermittent preventive treatment in pregnancy and insecticide-
treated bed nets for malaria prevention by women of child-bearing
age in eight districts in Malawi. Malar J. 2015;14:316.

Mekuria M, Binegde DN, Derega J, Teferi Bala E, Tesfa B, Deriba BS.
Insecticide-treated bed net utilization and associated factors among
households in llu Galan District, Oromia Region, Ethiopia. Environ
Health Insights. 2022;16:11786302221078122.

Dun-Dery F, Kuunibe N, Meissner P, Winkler V, Jahn A, Muller O. Deter-
minants of the use of insecticide-treated mosquito nets in pregnant
women: a mixed-methods study in Ghana. Int Health. 2022;14:619-31.
Wagbatsoma V, Aigbe E. ITN utilization among pregnant women
attendinganc in Etsako West Lga, Edo State, Nigeria. Niger J Clin Pract.
2010;13:144-8.

Ezeama M, Ezeamah F. Use of insecticide treated nets among pregnant
women in Nigeria. Geneva Health Forum. 2013.

Ukibe S, Mbanugo J, Ukibe N, Ikeakor L. Level of awareness and use of
insecticide treated bed nets among pregnant women attending ante-
natal clinics in Anambra State, South Eastern Nigeria. J Public Health
Epidemiol. 2013;5:391-6.

. Ameyaw EK, Adde KS, Dare S, Yaya S. Rural-urban variation in insecti-

cide-treated net utilization among pregnant women: evidence from
2018 Nigeria demographic and Health Survey. Malar J. 2020;19:407.
Aung PL, Win KM, Show KL. Utilization of insecticide-treated bed nets
among pregnant women in Myanmar—analysis of the 2015-2016
demographic and health survey. PLoS ONE. 2022;17: €0265262.


https://www.niaid.nih.gov/diseases-conditions/malaria-strategies
https://blog.dhsprogram.com/sampling-weighting-at-dhs/
https://blog.dhsprogram.com/sampling-weighting-at-dhs/

Terefe et al. Malaria Journal ~ (2023) 22:349 Page 9 of 9

43. Tapera O. Determinants of long-lasting insecticidal net ownership and
utilization in malaria transmission regions: evidence from Zimbabwe
demographic and health surveys. Malar J. 2019;18:278.

44, Nikoloski Z, McGuire A, Mossialos E. Evaluation of progress toward uni-
versal health coverage in Myanmar: a national and subnational analysis.
PLoS Med. 2021;18:€1003811.

45. Bashinyora JB. Utilisation of insecticide treated nets in households with
children under 5 years in Muhorro Sub County, Kibaale District, Uganda.
Thesis, Kampala: Makerere University. 2010.

46. Sena LD, Deressa WA, Ali AA. Predictors of long-lasting insecticide-
treated bed net ownership and utilization: evidence from community-
based cross-sectional comparative study, Southwest Ethiopia. Malar J.
2013;12:406.

47. ldowu A, Popoola GO, Akintunde B, Olowookere SA, Deji SA. Ownership
and use of insecticide treated nets in selected rural communities of
Oyo state, Nigeria: implication for policy action. Am J Public Health Res.
2016;4:222-9.

48. Ugwu E, Ezechukwu P, Obi S, Ugwu A, Okeke T. Utilization of insecticide
treated nets among pregnant women in Enugu, South Eastern Nigeria.
Niger J Clin Pract. 2013;16:292-6.

49. Balami A, Said SM, Zulkefli NAM. A review on factors influencing the
adoption of malaria preventive practices among pregnant women in
sub-saharan Africa. J Adv Rev Sci Res. 2016;28:25-32.

50. Kimbi HK, Nkesa SB, Ndamukong-Nyanga JL, Sumbele IUN, Atashili J,
Atanga MBS. Socio-demographic factors influencing the ownership and
utilization of insecticide-treated bed nets among malaria vulnerable
groups in the Buea Health District, Cameroon. BMC Res Notes. 2014;7:624.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC




	Insecticide-treated net utilization and associated factors among pregnant women in East Africa: evidence from the recent national demographic and health surveys, 2011–2022
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Study setting and period
	Data source
	Study population
	Variables of the study
	Independent variables
	Data management and statistical analysis

	Results
	Sociodemographic characteristics of the study participants
	Factors associated with ITN utilization among east African pregnant women
	Prevalence of ITN utilization among pregnant women

	Discussion
	Conclusions
	Acknowledgements
	References


