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ABSTRACT

Background: Pregnant mothers and under- five children are asiderable risk of malarial infection in
Ethiopia. The distribution and proper utilizatioh insecticide treated bed nets (ITNs) is one of ¢fffective
interventions for preventing the death of pregnaothers. In Ethiopia, despite the increasing abdity of
ITNs at household level, its utilization among pragt mothers was unsatisfactory and the factorshisrare
not well understood.

Methods: A community based cross-sectional study was coeduct Damot Pulasa district, Southern Ethiopia,
in January 2016. Pregnant mothers (630) were the study population. A multistage samgptechnique was
used. Villages were randomly selected and a systemeandom sampling method was used to select study
participants. Data was entered into EPI Info vers3o5.3 and exported into SPSS version 16.0 folyaisa
Binary logistic regression model was used to idgrftictors associated with the outcome variablel tmally
multivariate logistic regression model was useitiémtify independent predictors of the outcomehsitatistical
significance set at p<0.050 (95% confidence inte{@y).

Results: 72.5% (445) at 95% CI (72.1% - 73.6%) pregnant mxstislept under ITN the previous night before
data collection. Maternal Education (AOR: 0.3; 98% 0.2 - 0.5), maternal knowledge on malaria (AGR;
95% CI= 3.8 - 12.8) and ITN condition (AOR=9.3; 98%= 5.2 - 16.2) were independent predicators tNdT
utilization by pregnant women.

Conclusion: utilization of ITN by pregnant mothers is lower time study area. A higher emphasis should be
given by policy makers and program planners to cedumaternal death by education and follow of thaper
and safe utilization of insecticide treated bedsrmt pregnant mothers. Educating mothers and emfwatiteir
decision-making power has a significant impact mprioving ITN utilization and preventing malariaFéation
during pregnancy.
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Background

Malaria remains the leading cause of mortality amorbidity in low and middle-income countries, widm

estimated 3.2 billion global burden of malarialeiction. The vast majority of African countries amdemic to
malaria, in which, over half a billion populationéds at a higher risk of infection. In malaria-emde areas of
Africa 30 million women become pregnant each yehictvis believed to be life threatening to both thether
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and baby. Each year an estimated 10,000 of pregmamten and 200,000 of their infants dies as a resful
malarial infection during pregnancy, and severevdaaelue to mosquito bite [1].

Over the last few decades, appreciable strides bae@ made to prevent and control malarial infeciio
Ethiopia, particularly the introduction of ITNs ligation which is a promising tool to combat mataeamong
women during pregnancy. ITNs have been known tagedumbers of infective mosquito bites by 70 t&®0
in various geographical settings [2]. An ITN is asquito net that repels, disables and/or kills mdegs
coming in to contact with insecticide on the neftmaterial and ITNs thus works in this case ascéovecontrol
intervention for reducing malaria transmission. §TNave been shown to reduce severe disease analityort
due to malaria in endemic regions and reduce alseanortality by approximately 20 % [3].

The mass scale-up of malaria control interventiomduding early case identification and treatmeinfribution

of ITN, and indoor residual spraying of householdth insecticides (IRS) have preferentially targetbose
malaria endemic areas in Ethiopia. ITNs utilizatinrEthiopia is limited due to lack of sustainabistribution
and issues related to replacement of nets, sedtyomdl malaria epidemic, and poor knowledge of the
community with regard to the link between mosqustaad malaria [4].

Reports have suggested that, the impact of ITNsedncing malaria episodes is well documented [516].
million ITNs were distributed between 2010 and 20blreplace long lasting insecticidal nets (LLINS)
distributed previously [7].

The recent national strategic plan targets thétadt 80% of people at risk of malarial infectidralb use ITNs
properly and consistently whereby 100% of househatd malaria-endemic areas should own one ITN per
sleeping space by the year 2015 [8]. Howeveygelhdiscrepancy was reported between ownershipyerse
of ITNs. Studies quantified this difference as 95/8659 % (Kenya) [9] and 70 % vs. 53.1 % (Nigef]].
Misconceptions about prevention of malaria by usingsquito net are discomfort, perceived low mosquit
density, inconvenience to hang the nets, placeesidlence, economic and educational background,aade
gender differences, and color of nets were amoageported reasons related to ITN utilization [11].

Despite a continuous distribution of ITN, theresignificant gap between ITN ownership and utiliaati
However, only few studies assessed the utilizadbiTN among pregnant mothers in Ethiopia. Therefdhis
study determined the magnitude of ITNs utilizateomd associated factors among pregnant mothers imoDa
Pulasa District, Southern Ethiopia.

METHODS

Study area and setting

A community based Cross-sectional study, was caeduin 8 villages of Damot Pulasa district, andated in
Southern Nation Nationalities and Peoples RegiddNBR), which is 360 KM from Addis Ababa, the capidé
Ethiopia. All pregnant mothers living in the studsea was the source population. Pregnant motherwes
severely or critically ill during the study wereohxded.

Sample size and sampling procedure

The sample size was determined by using a forraaestimation of single population proportion withe
assumption of 95% confidence level, an error maof§if% and the prevalence of ITN use of pregnanthers
who slept under bed net the previous night in SNNBR1%) — taken from a previous study [14]. After
considering 10% non-response rate and multiplyiggthe design effect of 1.5 the total sample sizes wa
estimated to be 630.

Multistage sampling technique was used. There ®8reillages out of which, 8 were randomly seledtauthis
study. For each village, probability proportiondloeation to sample size was made according to ttital
number of households with pregnant women. Samgtizige of households with pregnant mother was known
based on the ANC registration in the Damot Pulastict health office. Finally, systematic randoampling
method was used to select 630 households with pregnothers.

Data collection

The data was collected by a pretested structuregstipmnaire, adopted from the standard Ethiopian
Demographic and Health Survey (EDHS) [20]; whichswalready prepared in English language and then
translated to Amharic language. Eight data collesgtbased on their previous experience, were tecrand
trained for data collection, and three trained jmublealth graduates supervised collection of th&.d@ihe
research assistants read out the questions louthamtegnant mothers answered every question diogty. If
prospective participantgregnant women from identified households) were not found at home during the visit
first, the data collectors made a second visit kgt day to administer the questionnaire. Before dhata
collection all of the study subjects were orienged well informed about the purpose of the stuadyl their
right to accept, or refuse to participate in theeiview. A pilot study was done in the same distnehich was
not included in this study.
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Data quality control and management

Before the actual data collection, the questiomnaias pre-tested on similar setting outside thdys&uea. The
data collectors and supervisors were trained far days on principles, ethical considerations, pidoces, and
details of the questionnaire. The principal invgestior closely monitored the data collection process
Completed questionnaires were checked for theisistancy and completeness every day, and theneeniteio
EPi-Info version 3.5.3 statistical software, andafly the data was exported to another statistscdtware
package SPSS, version 16.0 for further cleaningamadyses. Statistical significance was set at @b®.and
95% confidence interval.

Each selected exposure variables to the outcomiablarwas assessed by using Bivariate and mulsigri
binary logistic regression model to identify factaassociated with low utilization of ITNs among gmant
mothers. To avoid an excessive number of variabled unstable estimates in the subsequent model only
variables reached a p value < 0.2 by bivariateyaisahnd has association were kept in the mulat@m@nalysis.

Operational Definitions

Pregnant women: is a maternal condition of having developing fatuthe mother womb and mother reported
her as pregnant during survey.

ITN utilization: utilization of Insecticide Treated Bed Net by pmagt mothers during sleepingroper
hanging of ITN: Hanging and putting ITN under all around mattnessperly in a way that it doesn't allow the
entry of mosquitoes.

Good Knowledge:number of mother who score above the mean knowlgdgstion

Proper care of ITN: Washing ITN by using ordinary soap and not usintgidgents like Berekina at a three-
month interval and drying it under shadow.

In proper care of ITN: washing of ITN by using detergents like Berekamal drying it by using direct sun light
exposure and washing it frequently.

Ethical considerations

Ethical clearance was obtained from Research ahi@tdttCommittee of Wolaita Sodo University, Schadl
Public Health. Informed verbal consent was obtaiffech each study subject prior to data collectiang the
purpose of the study was explained to the respdademdvance. Confidentiality of the informatiomdaprivacy
of the respondents was maintained. During the citaction, each of study participants was commateid that
their participation would be voluntary, and alseyttwere told that as they can quit any time wheaneafter the
interview has started.

RESULTS

Socio demographic Characteristics of respondents

A total of 614 study subjects participated in thedy, yielding a response rate of 97.5 %.

Fourteen (84) percent of pregnant women were 2@syelal or below, while eighty-one (496) percent ever
followers of protestant Christianity. 36% (219) pregnant mothers attained no formal education, ev82%
(506) were house wives by occupation (Table 1).

llliteracy rate were significantly higher in rurgd8.2 %) than Urban (21.9 %) areas (p<0.03). Mbem thalf of
study participants were in second trimester, wBBe2%(511) of the study units were experienced maagy
twice or more, Primigravida was more common in Wr22%) than rural (14.2%) and multi gravida waseno
common in rural (84%) than urban (61%) (Table 1).

The mean (+SD) family size of the House hold w&85+1.91). From 614 households with pregnant women
74.1% (455) had at least one under five childresh artotal of 516 under five children were identifizrom
households with an average of 1.13(+0.58) chilgren household. The mean number of sleeping roor wit
+SD 2.11 (+4.98) and majority of houses in the yptadea has two sleeping room 455 (74.1%). The mean
number of ITN in the household with +SD 2.2(+0.6d0d majority of surveyed house hold has two ITI$ 36
(59.1%) and only one pregnant mother in all surde§®4 households.

From a total 169 (27.5%) pregnant mother who regslunder ITN previous night 143(84.6 %) mentiotred

ITN is not convenient to use, 9(5.3%) mentioned ihot effective and 4(2.4 %) mentioned that hudbaot
support to use it.

Majority, 71.3 % (438) of respondent was livingdarrugated iron sheet houses. Majority of housthénarea
has two sleeping room 74.1 % (45B)ajority of households get ITN from government 71486) and the rest
from nongovernmental organization free of any chalgajority of those pregnant mothers get ITN witkhe

last 12-month period 71% (436). 41.9 % of pregnaoimen’s in study has a history of malaria attackhigir
index pregnancy and has visited health facilitrsnfialaria treatment.

Knowledge on the cause, mode of transmission aadeption methods of malaria by pregnant mothers was
relatively poor 56.7 % (348) below the mean. Stpayticipants were asked to name the main symptdms o
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malaria, a total of 78.8 % mentioned fever, 68.8igor or chills, 48.2 % headache and 23.1 % Losappletite;
77.9 % said that malaria is transmitted by the bftenosquitoes. 22.1% of respondents believedrtiaaria is
transmitted by a physical contact with a malariagmd, 14% by eating a stalk of maize or sorghumh &0% by
exposure to cold.

Pertaining to the knowledge of the pregnant wonterutithe methods of malaria prevention, 74.1 % nteplo
that using ITNs in combination with other vectomttol measures could prevent malaria, and about%6.5
perceived that malaria could only be prevented door residual spraying (IRS). There was no sigaift
difference between rural and urban respondentsdamgpthe perceived symptoms and knowledge aboldriaa
transmission and its preventive measures (Table 2).

Table-1 Socio demographic characteristics of pregmé mothers in Damot
Pulasa district, Southern Ethiopia, Jauary 2016

Variables Category Frequency (614) %
<20Yrs 84 13.7
Age of pregnant mother 21_25yrs 198 32.2
26_30Yrs 207 33.7
>30 Yrs 125 20.4
Residence Rural 518 84.4
Urban 96 15.6
) Married 606 98.6
Marital status
Others 8 1.4
House Wife 506 82.4
Maternal Occupation Merchant 71 11.6
Student 15 2.4
Others 22 3.6
Not educated 219 35.7
Level of Education Primary School (1- 8) 280 45.6
Secondary and above 115 18.7
Protestant 496 80.8
Religion Orthodox 62 10.1
Catholic 56 9.1
Wolaita 611 99.5
Ethnicity
Others 3 0.5
ber of First pregnancy 103 16.8
Number of Pregnancy Second and above 511 83.2
First trimester 66 10.7
Gestational age Second trimester 310 50.5
Third trimester 238 38.8
v Si <4 166 27
Family Size >7 278 73
_ None 159 25.9
Nu_mber of under five one 306 64.5
Children
Two and above 59 10.2
) Local/thatched house 176 28.7
Housing of mother i
Corrugated iron sheet 438 71.3
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Table:2 ITN utilization among pregnant mothers in Damot Pulasa district, Southern Ethiopia, January,

2016
Variables Category Frequency (614) %
One 62 10.1
Number of ITN Two 363 59.1
Three and above 189 30.8
None 79 12.8
Number of ITN in One 226 36.8
use(Observation) Two 270 44
Three 39 6.4
: . <12 month 436 71
Time of getting ITN >12month 178 9
ITN general condition Good condition _ 503 81.9
Torn and need repair 111 18.1
History of malaria in Yes 257 41.9
pervious pregnancy No 357 58.1
Transmission of malaria By mosquito bite 461 7.9
other 136 22.1
Symptom for malaria Yes 587 95.6
No 27 4.4
Method of prevention Yes 455 74.1
No 159 25.9
. Good 226 43.3
Knowledge on Malaria Poor 348 567

ITN Utilization

ITN coverage in the area was 100% and 89.9% ohtlusehold has two and more ITN. A total of 72.5%54
at 95% CI (72.1%, 73.6%) pregnant mothers slepeuhiN the night before data collection day.
Factors associated with the use of ITNs by pregnamtomen

Multivariate logistic regression model was usedttg factors significantly associated with thelizgtion of
ITNs among pregnant mothers. After adjusting fonfoanding variables, maternal education (AOR=3%P49
Cl= 2.0, 5.6), maternal knowledge on malaria (AORs®5% Cl= 3.8, 12.8) and ITN condition (AOR=9.3,
95% Cl= 5.2, 16.2) were independently associated ed net utilization by pregnant mothers.
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Table-3 Factors associated with ITN utilization amag pregnant mothers in Damot Pulasa district,
Southern Ethiopia, January 2016

ITN use by pregnant mothers
Variables Category Yes (%) No (%) AOR(95%CI)

<20year$ 54(64.3) 30(35.7) 1.00

21-25years 141(71.2) 57(28.8) 1.03(0.5, 2.2)
Age of the women 26-30 years 158(76.3) 49(23.7) 1.9 (0.8, 4.1)

>30 years 92(73.6) 33(26.4) 1.4(0.6, 3.4)
Education of the llliterate* 135(61.6) 84(28.4) 1.00
women Literate 310(78.5) 85(21.5) 3.4 (2.0, 5.6)***
Number of sleeping Single’ 30(63.8) 17(36.2) 55T O1.2001 5
room Two 331(72.7) 124(27.3) AT

Three 84(75) 24(25) 0.5 (0.2, 1.4)
Family size <4 113(68.1) 53(31.9) 1.00

>4 332(74.1) 116(25.9) 1.4(0.8, 2.5)
Malaria in pervious Yes 223(86.8) 34(13.2) 0.3 (0.2, 0.5)***

regnanc

pregnancy No* 222(62.2) 135(37.8) 1.00
Housing type Thatched House 115(65.3) 61(34.6) 0.6(0.2, 1.06)

Iron Corrugated 330(75.3) 108(24.7) 1.00
ITN condition 9.3(5.2, 16.2) ***

Good 420(83.5) 83(16.5)

Torn &need repalir 25(22.5) 86(77.5) 1.00
Knowledge of ITN 6.9 (3.8, 12.8) ***

wedg Good 250(94) 16(6) ( )
Poof 195(56) 153(44) 1.00

> *Satigtically significant at P< 0.05 and *** at P< 0.001 * Reference group

DISCUSSION

This study was conducted to determining the madeitof ITNs utilization and associated factors among

pregnant mothers. The ownership and magnitude @hbeutilization among study subjects in the disis 100
% and 72.5 %, respectively. Regarding the placesitience, about 72.1% of pregnant women in rulalges

and 75 % of study participants in urban villageitizat bed net during previous night and this prdjpor was
similar in both urban and rural area which disagsmitd the study conducted at Northern and Westamspof
Ethiopia [14], and this disparity could be duetie poor emphasis given to the uneven distributfdmed net in
the district by the concerned body despite the wmititdy and seasonal epidemic occurrence of malaria
Insecticides treated bed net (ITN) utilization amgregnant women in the study area is higher tharstudy
done in Nigeria (53.1 %), Ethiopia malaria indicasorvey report for the region (MIS 2011) (54.8%jy a&he
study done in Raya Azebo district (58.4%) [10, 18], This could be due to the massive distributbbed nets
to the district with intensive community health edtion and promotion which was made nine monthBeear
than the commencement of the study. However, tifization of ITN is lower than WHO recommendatiofi
(80 %) utilization and community based cross-seeticstudy done at Afar regional state (79%) [12,T3jis
could be due to poor practice of pregnant mothergroperly utilize the distributed and availableNITh the
study area.

Ownership and utilization of bed net during dathemtion is 100% vs. 72.5% which is comparable vgthdies
conducted at Kenya 95% vs. 59% [9], and (Nigeri@o7vs. 53.1% [10]. Logistic regression model has
identified significant association between pregrmanthers’ ITN utilization with maternal educatiomsaternal
knowledge on malaria and ITN general condition.
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Mothers who attended grade 1 and above were 3estinore likely to utilize ITN during the night tharothers
who didn’t attended any formal education, (AGR.4; 95% CI: 2.0, 5.6). This finding was congistevith a
study done in Raya Azebo district, Northern Ethéofi8]. This could be attributed to the fact thabple who
attended formal education were better aware of apoe of malaria prevention methods including ITN
through reading, mass media and attending diffeteaihing at community level. Findings from studies
conducted in the Uganda and Nigeria shows a negatisociation, were a lower educational level was
significantly associated with higher rates of ITBeuamong pregnant women [16, 17]. This could betdue
differences in recoding of the outcome variable.

The finding of this study, across rural and urbegas, indicated that pregnant mother with good kedge on
the transmission of malarial infection were 6.9e#mmore likely to use ITN as compared to their ¢eymarts
with (AOR = 6.9; 95% CI: 3.8 - 12.8). Knowledge mode of transmission and preventive measures airimal
among pregnant women on the finding of this studys ywoor compared to the study conducted at Northern
Ethiopia [18]. This could be due to lack of followp by the health authority to the households ofypamt
mothers after mass community health education dégguproper and safe utilization of ITN.

The association of misconceptions about the redakipp between mosquito bite and malaria througHtihea
education messages is very critical for the sucotsslaria prevention and control using ITNs. Tineings of
this study indicate that the symptoms of malariaoagnpregnant women were well-known similar to other
studies conducted in different regions of Ethiofiis, 16]. About 74.1% of the study participantsthis study
reported ITNs use and other preventive measuremadéria, and specifically 72.1% mentioned ITN, 6.5%
mentioned IRS and 41.4% mentioned environmentalathdr vector control to prevent malaria whichdsd
than study conducted in Raya Azebo district, NartHgthiopia [18].

According to this study, pregnant mothers who wefected by malaria during their previous pregnarvegre
3.7 times more likely to utilize ITN as comparedheir counterparts who did not experienced mdlafaction
during pregnancy, with (AOR 3.7; 95% CI: 2.2 - 6.3). this could be due to Higher level of community
participation during the health education and fmepitomotion service given by health care providarshe
primary health care centers of the study area.

This study indicates that pregnant mothers who weréng good condition ITN in the household are th&s
more likely to use ITN during sleeping as compaietheir counterparts who don’t have good conditioN,
with (AOR = 9.3; 95% CI: 5.2 - 16.2). This finding was cotesig with the study conducted in other parts of
Ethiopia [19, 20].

CONCLUSION

Utilization of ITN by pregnant mothers is lowertime study area. A higher emphasis should be giyepolicy

makers and program planners to reduce maternat tgatducation and follow of the proper and sailéation

of insecticide treated bed nets by pregnant mottedsicating mothers and enhancing their decisiokimga
power has a significant impact on improving ITNigétion and preventing malarial infection duringggnancy.
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