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Abstract

Background: Malaria causes variety of adverse consequences in pregnant women due to invasion of the placenta
by Plasmodium. It increases the risk of adverse pregnancy outcome for the mother, the foetus and the new-born.
Therefore, knowledge, attitudes and practices of this vulnerable group about malaria and the effective use of
insecticide-treated nets (ITNs) contribute to sustainable control of the disease and its effects.

Methods: A community based cross-sectional study was carried out in May, 2014. A validated structured
questionnaire was used for data collection. The data was analysed using logistic regression by means of STATA
version 11 data analysis software.

Results: A total of 398 pregnant women participated in the study and their overall knowledge and attitude
towards malaria and ITNs was fairly good; 74.3 % of the mothers had good knowledge and 51.1 % of them
possessed positive attitude. Nevertheless, only 15.6 % of the mothers associated mosquitoes with malaria and
majority of them (65.6 %) responded that it is transmitted due to poor personal hygiene and environmental
sanitation. Younger age, receiving information and information obtained from health extension workers and
media were found to be important predictors of pregnant women’s attitude (P < 0.05). The ITNs utilization
was poor. Only 15.8 % of 398 mothers owned at least one ITN. This was due to its unavailability in markets and
unsustainable distribution. More than half of the mothers who owned the ITNs did not have a number proportional to
their family size, and 52 % of the mothers had not slept under bed net the previous night. This was due to its being
dirty, old, had holes and in some cases lack of awareness on how to install it and its importance to prevent malaria.
Higher education was identified as the determining factor for ITNs utilization (P < 0.05).

Conclusion: Even though the pregnant mothers’ knowledge and attitude about malaria and ITNs was fairly good, its
ownership and utilization was noticeably very low. Therefore, consistent and timely distribution by the government
and other funding agencies is promptly needed. In addition, appropriate health education should be given on the link
between malaria and mosquito, regular and correct use of ITNs with special focus to uneducated and elderly mothers.
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Background
Malaria poses an enormous burden to the world’s
population, with 216 million cases and 655,000 deaths
attributable to this mosquito-transmitted parasite in
2010 alone. The burden is largely borne by Africa
where 91 % of deaths occurred, with pregnant women,
their unborn babies and children under five years of
age most at risk of infection and adverse outcomes [1].
These groups are at high risk due to weakened and im-
mature immunity respectively [2]. Each year, there are
an estimated 25 million pregnancies in sub-Saharan Africa
at risk of malaria, the consequences of which can be
serious for both mother and foetus in terms of morbidity
and mortality [1–3].
Malaria during pregnancy is associated with adverse

health outcomes such as maternal anemia, Intrauterine
Growth Retardation (IUGR) and the delivery of low birth
weight infants. Low birth weight (<2500 g) is considered
to be the leading cause of death among infants in sub-
Saharan Africa [4].
In Ethiopia, more than three-quarter of the landmass

(altitude <2000 m) of the country is malarious, and
about 68 % (>50 million people) of the total population
is residing in areas at risk of malaria infections, pregnant
women and under-five children being the most vulner-
able groups. The Plasmodium species which have epi-
demiological importance in Ethiopia are Plasmodium
falciparum and Plasmodium vivax; Anopheles arabiensis
is the major malaria vector and it breeds in small sun
exposed pools mainly produced during the rains. Malaria
transmission in Ethiopia is unstable and characterized by
frequent and often large scale epidemics. In 2010, the dis-
ease accounted for 98/100,000 admissions and 4/100,000
deaths [5–9].
The World Health Organization (WHO) recommends

the use of insecticide-treated nets (ITNs) as a measure
to reduce the mentioned adverse effects during preg-
nancy. Similarly, one of the goals of the National Malaria
Strategy in Ethiopia is to ensure that vulnerable individ-
uals such as pregnant women benefit from preventative
measures, such as ITNs. Even though, the Abuja dec-
laration targets agreed upon by African heads of state
in 2000 aims to provide at least 80% of pregnant
women with ITNs by the year 2005, only 63% of preg-
nant women presently make use of an ITN in Ethiopia
which hampered the effectiveness of ITNs. This is
mainly due to issues related to replacement of nets,
seasonality of malaria, and poor knowledge with regard
to the link between mosquitoes and malaria as well as
proper utilization of ITNs [9–11]. Therefore, assess-
ment of knowledge, attitudes and practices about mal-
aria and the effective use of ITNs in this vulnerable
group contribute immensely to sustainable control of
the disease.
Methods
Study area
The study was conducted in Hadiya Zone, Shashogo
District, which is 224 km far from the capital of Addis,
117 km from Hawassa capital of Southern Nations, Na-
tionalities and Peoples Region (SNNPR), 52 km from
zonal capital Hossana at an elevation ranging from 1800
to 2000 m above sea level (Fig 1). The Woreda contains
36 kebeles (smallest administrative unit in Ethiopia) (34
rural and two urban) within an area of 32,310 km2 and
it has a total population of 12, 7281, of which 4200 are
pregnant women. Shashogo Woreda has predominantly
dry kola (hot low land) agro-ecology. The rainfall has a
bimodal nature in which the months from March to
May and June to September are marked by relatively
higher rainfall records; while months from November to
February are dry. The long rainy season in the area is be-
tween June and September, during which crop cultiva-
tion takes place in the area. The total annual rainfall
reaches 1005.1 mm. The mean maximum temperature is
21.6 °C, occurred during February; while the mean mini-
mum temperature is 18.5 °C occurred during July. Water
bodies such as streams and rivers commonly exist in the
area. There is also a lake which surrounds two of the
kebeles. The Woreda has five health centres and thirty-
six health posts each with two health extension workers.
Its health service coverage reached 98 % in 2013. The
main malaria prevention and control strategies being
undertaken in the Woreda include ITNs, IRS, use of larvi-
cidal chemical (Abate), environmental modification and
case management through early detection and treatment.

Study design
A community based cross sectional study was carried
out in May 2014.

Sample size estimation and sampling technique
By using a formula for the estimation of a proportion:
n = Z2. P(1-P)/e2 [12] and P = 0.5 (because of the ap-
proximation of pregnant women properly utilizing
ITNs in the area is unknown), 95 % CI (1.96), 5 % mar-
gin of error (e) and contingency for non response rate
of 10 %, a maximum of 422 study subjects were re-
quired. to obtain this, 422 households were randomly
selected after obtaining a list and address (house num-
ber) of every pregnant women from health posts in
each kebele. the number of households to be included
in the study from each kebele was determined propor-
tionally based on the population of pregnant women.

Data collection instrument and method
A close-ended, pre-tested and structured questionnaire
[13] was administered by interview method to all preg-
nant women visited at home. Early in the morning, each



Fig. 1 Map of the study area
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pregnant woman was visited to observe the actual prac-
tice regarding the use of ITNs during the previous night,
and each selected household was revisited on the same
day to answer the remaining questions. The question-
naire comprised four sections: Socio-demographic data,
knowledge and attitude about transmission of malaria
and its preventive measures, and ownership and use of
insecticide-treated bed nets. The data was collected by
four trained professionals having diploma in health related
fields.

Determination of knowledge, attitude and practice
regarding malaria and ITNs
Knowledge
Common principles used to measure knowledge about
malaria include questions about transmission and inter-
ventions [14]. This study used similar principles to gen-
erate eight multiple-choice questions, each of which
was scored one point for a correct response and zero
for the rest. An overall knowledge score was calculated
by adding up the scores for each respondent across all
nine questions. Those whose score are equal to mean
score (5.9) or above were taken as having good know-
ledge while those with score of less than the mean were
considered as having poor knowledge about malaria.
Attitude
By scoring five points for the right answer and one point
for the wrong answer following the Likert’s scale, an
overall attitude score was determined for each respond-
ent by adding up the scores across the seven attitude
questions. Respondents with score of greater than or
equal to the mean score (28.5) were considered as having
positive attitude whereas those with score of less than the
mean score were taken as having negative attitude towards
malaria and ITNs.

Practice
The seven questions that indicate malaria practices were
scored for each respondent. If respondents indicated that
she always performed a good practice i.e., sleeping under
a mosquito net, she was given a score of two points. If
she indicated that she sometimes performed a good
practice, she was given a score of one point. If on the
other hand, she indicated she never performed a good
practice, she was given a score of zero. An overall prac-
tices score was determined for each respondent by add-
ing up the scores across the seven ITNs practices
questions. Respondents with score of greater than or
equal to the mean score (6.1) were considered as having
good practice while those with score of less than the
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mean score were taken as having poor practice in rela-
tion to ITNs.

Ethical considerations
Consent was sought from the Woreda Health Office and
informed consent was obtained from the study subjects.
The study also obtained ethical clearance from the Research
Committee of Hossana College of Health Sciences. Preg-
nant women who were looking ill were referred to the
health centers for further diagnosis and treatment. Malprac-
tices related to ITNs and non-utilization of ITNs was com-
municated through health education given after interview.

Data analysis
The data obtained from the study was computerized using
Epidata version 3.1 data entry format and exported to stat-
istical software, STATA version 11 for analysis. Means
and standard deviations was calculated for continuous
variables while crude and adjusted Odds ratio (OR) was
calculated to check statistical association between the
dependent and independent variables using the binary
logistic regression and multivariable logistic regression
models. All variables of the study were initially tested
for association with poor knowledge, attitude and practice
regarding malaria and ITNs by using the binary logistic re-
gression model. Those which show statistical association
(P < 0.05) were put in the multivariable analysis model to
check if the association existed after controlling against all
the rest of the variables. All statistical tests and generaliza-
tions were done by assuming 95 % confidence interval and
5 % level of significance.

Results
Socio-demographic characteristics
Out of 422 women estimated to be included in the study
398 of them provided complete information while the
remaining 24 were not found in the house during the date
of interview or unable to complete the questionnaire. More
than half, 215 (54 %) of the mothers were within the age
range of 26–35 and those in the age range of 36–45 were
rare i.e., 63 (15.8 %). The remaining nearly one third
(30.2 %) was accounted by women of the age group 15–25.
The vast majority of the women were married 390

(98 %) with very few single, widowed and separated
cases. A little more than three fourth, 305 (76.7 %) of
the respondents had four or more family members in-
cluding the pregnant woman. Almost half, 192 (48.2 %)
of the women attended primary school but 168 (42.2 %)
of them were unable to read and write.
Being a housewife was the main occupation for the

mothers (93 %) with very few cases of civil servants and
students. Protestant religion followers were high in number,
212 (53.3 %) followed by Muslims, 179 (45 %). Most of the
pregnant women shared their sleeping furniture with other
family members (95 %) and bed was their main sleeping
furniture (65.6 %). 384 (96.5 %) of the respondents reported
as they received information related to malaria and
ITNs and their main source of information was health
institutions (87.8 %) particularly health extension workers
(Table 1).

Knowledge about malaria and ITNs
Two hundred sixty one (65.6 %) women responded that
malaria is transmitted due to poor personal hygiene and
environmental sanitation whereas seventy-five (18.8 %)
of them said malaria is acquired because of bad season.
Only 62 (15.6 %) of them responded that malaria is
transmitted through mosquito bite. The majority of the
respondents 362 (91 %) was aware of the consequences
of untreated malaria and 326 (81.9 %) of them men-
tioned ITNs as one of malaria prevention methods. Al-
most two third, 267 (67 %) of the pregnant women
reported that malaria mosquitoes feed during night time
and 376 (94.5 %) of them correctly identified high risk
groups to malaria i.e., under five children or pregnant
women to prioritize them for the disease prevention.
Only eighty-five of the mothers (21.4 %) used ITNs every
night rather majority of them 312 (78.6 %) used it sea-
sonally particularly during cold season (Fig. 2).
The pregnant women’s overall level of knowledge

about malaria and its prevention methods like ITNs was
categorized as good or poor. Consequently, almost three
fourth, 295 (74.3 %) of them had good knowledge while
the remaining 25.7 % of the mothers possessed poor
knowledge. Even though women of the age group 26–35
had a bit higher percentage of good knowledge (76.7 %)
than the other two age groups i.e., 15–25 (71.7 %) and
36–45 (71 %), the association was not statistically signifi-
cant (P = 0.85) (Table 1). Similarly, in terms of receiving
information about malaria and ITNs, 74.9 % of the
mothers who received information had good knowledge
which is more than the percentage of good knowledge
by those mothers who did not receive information
(57.1 %) but the difference was not statistically signifi-
cant (P = 0.14).

Attitude towards malaria and ITNs
Slightly more than half of the pregnant women 203
(51.1 %) had positive attitude towards malaria and ITNs.
Women of the younger age group i.e., 15–25 possessed
significantly high percentage of positive attitude (60 %)
as compared to other age groups, 26–35 (50.7 %) and
36–45 (35.5 %) in both univariate and multivariate analysis
(P = 0.01) (Table 2). Likewise, mothers who obtained infor-
mation about malaria and ITNs had significantly high fre-
quency of positive attitude (52.2 %) than those who didn’t
receive (21.4 %) (P = 0.02). The source of information was
also significantly associated with attitude towards malaria



Fig. 2 Percentage of knowledge about malaria and its prevention
methods among pregnant mothers in Shashogo Woreda

Table 1 Univariate analysis of association between knowledge about malaria and ITNs and socio-demographic characteristics among
pregnant women, Shashogo Woreda, Southern Ethiopia, 2014

Variables Label Frequency (%) Good Poor Crude P-value

n (%) n (%) OR (95 % CI)

Age 15–25a 120 (30.2) 86 (71.7) 34 (28.3) 1.00 (0.67–1.49) 0.85

26–35 215 (54) 165 (76.7) 50 (23.3) 1.30 (0.95–1.79)

36–45 63 (15.8) 44 (71) 18 (29) 0.96 (0.56–1.67)

Marital status Singlea 4 (1) 2 (50) 2 (50) 1.00 (0.14–7.10) 0.25

Married 390 (98) 291 (74.8) 98 (25.2) 2.97 (2.36–3.73)

Widowed 3 (0.75) 1 (33.3) 2 (66.7) 0.50 (0.05–5.51)

Separated 1 (0.25) 1 (100) 0 (0) –

Education status Illiteratea 168 (42.2) 119 (71.3) 48 (28.7) 1.00 (0.71–1.40) 0.32

Read and write 9 (2.3) 6 (66.7) 3 (33.3) 0.81 (0.20–2.86)

Primary (1–8) 192 (48.2) 150 (78.1) 42 (21.9) 1.44 (1.02–2.03)

Secondary and above 29 (7.3) 20 (69) 9 (31) 0.90 (0.41–1.97)

Occupation Studenta 9 (2.3) 6 (66.7) 3 (33.3) 1.00 (0.25–3.55) 0.17

Housewife 370 (93) 272 (73.7) 97 (26.3) 5 (0.64–39.06)

Farmer 1 (0.2) 1 (100) 0 (0) ——

Self employed 7 (1.7) 6 (85.7) 1 (14.3) 3 (0.36–24.92)

Civil servant 11 (2.8) 10 (91) 1 (9) 1.26 (1.11–1.77)

Religion Orthodoxa 6 (1.5) 4 (66.7) 2 (33.3) 1.00 (0.18–5.46) 0.13

Catholic 1 (0.2) 1 (100) 0 (0) —

Protestant 212 (53.3) 166 (78.3) 46 (21.7) 1.81 (1.3–2.5)

Muslims 178 (45) 124 (69.7) 54 (30.3) 1.15 (0.84–1.58)

Receiving information related to malaria Noa 14 (3.5) 8 (57.1) 6 (42.9) 1.00 (0.35–2.89) 0.14

Yes 384 (96.5) 287 (75) 96 (25) 2.25 (1.78–2.84)
areference category
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and ITNs. Information obtained from TV/Radio and
health extension workers being more important to change
attitude than the information from friends/neighbours
(P = 0.003). Twenty out of twenty nine pregnant mothers
(68 %) who attended secondary education or above had
positive attitude which is higher than those who are
illiterate (49 %), but the association was not statistically
significant (P = 0.17).

Practice towards ITNs
Only sixty-three (15.8 %) of the participants owned at
least one ITNs (Fig. 3). The main reasons reported for
this was unavailability in local markets (74.4 %) (Fig. 4).
More than half of the pregnant women who owned ITNs
33 (52.4 %) had poor practice of ITNs utilization. Simi-
larly, almost half 29 (46 %) of the mothers who pos-
sessed ITNs had six or more family members though
maximum number of ITNs they owned was only two,
and nearly half of them (47.6 %) reported that they were
not using it all. A little more than half (52 %) of the
mothers who had ITNs had not slept under bed net the
previous night of the interview date. Almost all of the



Table 2 Multivariate analysis of association between attitude towards malaria and ITNs and some socio-demographic characteristics
among pregnant women, Shashogo Woreda, Southern Ethiopia, 2014

Variables Label Frequency
(%)

Positive Negative Adjusted P-value

n (%) n (%) OR (95 % CI)

Age 15–25a 120 (30.2) 72 (60) 48 (40) 1.00 (0.69–1.44) 0.01*

26–35 215 (54) 109 (50.7) 106 (49.3) 0.68 (0.53–0.89)

36–45 62 (15.8) 22 (35.5) 40 (64.5) 0.37 (0.22–0.62)

Receiving information related to malaria Noa 14 (3.5) 3 (21.3) 11 (78.7) 1.00 (0.27–3.63) 0.002*

Yes 383 (96.5) 200 (52.2) 183 (47.8) 4.04 (3.30–4.97)

Source of information Neighbors/friendsa 31 (8) 7 (22.6) 24 (77.4) 1.00 (0.45–2.34) 0.003*

Health institutions/health extension workers 336 (87.8) 183 (54.5) 153 (45.5) 4.14 (3.31–5.10)

Radio 16 (4.2) 10 (62.5) 6 (37.5) 5.76 (2.10–15.83)
*Statistically significant at P < 0.05
areference category
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pregnant women (96.8 %) who owned ITNs had never
re-treated their ITNs mainly because of the absence of
K-O tab in the area.
Level education was significantly associated with ITNs

utilization among the pregnant mothers with 86.7 % of
mothers attending secondary education or above had
good practice (P = 0.01) (Table 3). There was also con-
siderable difference in ITNs utilization according to the
respondents’ occupation. In this regard civil servants
had absolutely good practice (100 %) but the difference
was not statistically significant in multivariate analysis
(P = 0.28). In the same way pregnant women who had
good knowledge about malaria and ITNs also had rela-
tively good practice of ITNs utilization (52.9 %) as com-
pared to those who had poor knowledge (25 %) though
the association was not statistically significant (P = 0.09)
(Table 4).
Fig. 3 Utilization of ITNs by pregnant women in Shashogo Woreda, Southe
Discussion
The current study revealed that pregnant women’s over-
all knowledge and attitude about malaria and ITNs in
Shashogo Woreda was relatively good whereas their
ITNs ownership and utilization was noticeably poor.
Except the means of transmission of malaria to which

only 15.6 % of the mothers said it is through mosquitoes
bite, most of the pregnant women provided the right re-
sponse for the majority of malaria knowledge questions,
such as severity of the disease, prevention methods, mal-
aria mosquito feeding time, mechanisms of how ITNs
prevents malaria, and high risk and priority group iden-
tification. Similarly, more than half of the pregnant
women’s population showed positive attitude towards se-
verity of malaria and its prevention methods like sleeping
under bed nets as well as its threat on under five children
and pregnant women.
rn Ethiopia, 2014



Fig. 4 Reasons not to own ITNs by pregnant women in Shashogo Woreda, Southern Ethiopia, 2014
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The correct response about the means of malaria trans-
mission in this study was remarkably lower than the values
reported by other studies in Ethiopia and elsewhere in
Africa [15–17], while the other outcomes mentioned
above are similar with the findings of these studies. The
possible explanation for the very poor knowledge about
the transmission means could be misunderstanding at-
tributed to the attention they gave for personal hygiene
and environmental sanitation as they had been told by
health extension workers and that was possibly why
65.6 % of them said it is due to poor personal hygiene and
environmental sanitation. Nevertheless, poor knowledge
of the community with regard to the link between mos-
quitoes and malaria in Ethiopia was already documented
and it is found to be one of the major challenges in mal-
aria prevention and control process in the country [18].
The 51.1 % positive attitude recorded in this study is

more than the one reported from Nigeria (30 %) [19].
Mothers who got information from health extension
workers and TV/radio had significantly better attitude
than those who obtained information from neighbours
or friends. This could be the result of more accurate in-
formation they obtained from health extension workers
Table 3 Multivariate analysis of association between practice of ITN
women, Shashogo Woreda, Southern Ethiopia, 2014

Variables Label Frequency (%)

Education status Illiteratea 23 (36.5)

Primary (1–8) 25 (39.7)

Secondary and above 15 (23.8)

Occupation Studenta 1 (1.6)

Housewife 50 (79.4)

Self employed 5 (7.9)

Civil servant 7 (11.1)
*Statistically significant at P < 0.05
areference category
and radio. Pregnant women’s age was also found to be
determining factor for their attitude in this study, youn-
ger age groups having better attitude than the others
which is in contrary with studies in Northern Ethiopia
and Nigeria [15, 19]. However, in another study in
Nigeria age significantly affected women’s attitude towards
ITNs [17].
As WHO and RBM recommend, regular and timely

use of long-lasting, insecticide-treated nets (LLINs) is
one of the main malaria prevention strategies in preg-
nancy [3, 20]. In contrast to this, ownership and
utilization of ITNs by pregnant women in Shashogo
Woreda was poor. Only 15.8 % owned ITNs which is
by far lower than the 2011 national report which de-
clared more than four million ITNs distribution to
cover 90 % households with ≥1 ITNs and 63 % of the
population at risk [9]. The main reasons reported for
this was unavailability in local markets and unsustain-
able distribution. About one quarter of them reported
that they had no information about ITNs as it is im-
portant method to prevent malaria. Similar findings
were reported from different studies in sub-Saharan Africa
where unavailability, inconsistency of distribution, cost,
s and some socio-demographic characteristics among pregnant

Good Poor Adjusted P-value

n (%) n (%) OR (95 % CI)

5 (21.7) 18 (78.3) 1.00 (0.36–2.68) 0.01*

12 (48) 13 (52) 3.29 (1.50–7.21)

13 (86.7) 2 (13.3) 23.21 (5.25–102.86)

1 (100) 0 (0) —— 0.28

20 (40) 30 (60) 1.00 (0.57–1.75)

2 (40) 3 (60) 1.00 (0.16–5.96)

7 (100) 0 (0) ——



Table 4 Univariate analysis of association between ITNs utilization and knowledge and attitude towards malaria and ITNs among
pregnant women, Shashogo Woreda, Southern Ethiopia, 2014

Variable Level Frequency (%) Good (%) Poor (%) Crude OR (95 % CI) P-value

Knowledge Poora 12 (19) 3 (25) 9 (75) 1.00 (0.27–3.73) 0.09

Good 51 (81) 27 (53) 24 (47) 3.42 (1.97–5.91)

Attitude Negativea 19448.9 8 (57.1) 6 (42.9) 1.00 (0.35–2.89) 0.42

Positive 20351.1 22 (44.9) 27 (55.1) 0.61 (0.35–1.10)
areference category
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and failure to issue vouchers were frequently identified as
barriers to ownership [21–23].
Moreover, to make the matter worst more than half of

the mothers who owned the ITNs had no enough num-
ber proportional to their family size, did not use it all,
had never checked it for holes, were using it occasion-
ally, and had not slept under bed net the previous night
of the interview date. The main reasons reported for this
was due to its being dirty, old (served for more than
years), had openings and in some cases lack of aware-
ness on how to mount and its importance to prevent
malaria. This huge miss use identified in this study con-
firmed the very low use of ITNs repeatedly reported
from different African countries [24–27].
The present study also found that level of education

was significant predictor of ITNs use, which is concord-
ant with the findings of the studies in Northern Ethiopia
and Kenya [28, 15]. The study in Kenya also showed that
level of knowledge about ITNs was another determinant
factor for its utilization [28] but it was not in this study
despite the high percentage of good practice among
mothers who had good knowledge. This might be due to
very low number of study participants who owned ITNs,
which might hinder the analysis of ITNs practice with
respect to various factors which had been done for
knowledge assessment.

Conclusion
The current study identified that pregnant women’s know-
ledge and attitude about malaria and ITNs in this commu-
nity was fairly good. However, they were poorly utilizing
ITNs. This was similar with the finding of different studies
[16, 19] and it shows that having awareness and know-
ledge merely doesn’t guarantee practice of intervention
methods. The main causes for the low use of ITNs were
low ownership due to inaccessibility and lack of regular
use because of its exhaustion as well as lack of awareness
about its importance in some of the cases.

Competing interests
All authors have declared that no competing interests exist and the manuscript
has not been published before or submitted elsewhere for publication.

Authors’ contributions
TG: Conception of research idea, designing and data collection, data analysis
and interpretation and manuscript reviewing. SY: Facilitation of field work,
supervision of data collection and manuscript reviewing. FL: Facilitation of
field work, supervision of data collection and manuscript reviewing. All
authors read and approved the final manuscript.

Acknowledgements
I would like to acknowledge Hossana College of Health Sciences for its
facilitation and funding. I am very glad to thank my advisors Mr. Samuel
Yohannes and Fiseha Lemango for their constructive advice. My heartily
thank also goes to all data collectors involved in the study for their generous
help. I would also like to appreciate the administration of Shashogo Woreda
Health Office for their facilitative efforts and cooperation. Lastly but not least,
I would like to express my gratitude to Shashogo Woreda pregnant women
for their voluntary participation in the study.

Author details
1Department of Medical Laboratory Sciences, Hossana College of Health
Sciences, P.O. BOX 159, Hossana, Ethiopia. 2Department of Public Health,
Hossana College of Health Sciences, Hossana, Ethiopia.

Received: 19 October 2014 Accepted: 29 May 2015

References
1. WHO. World malaria report. Geneva, Switzerland: World Health Organization;

2011.
2. Breman JG, Alilio MS, Mills A. Conquering the intolerable burden of

malaria: what’s new, what’s needed: a summary. Am J Trop Med Hyg.
2004;71(2 Suppl):1–15.

3. WHO. A strategic framework for malaria prevention and control during
pregnancy in the African region. Regional Office for Africa, Geneva: World
Health Organization; 2004.

4. Tako EA, Zhou A, Lohoue J, Leke R, Taylor DW, Leke RSG. Risk factors for
placental malaria and its effects on pregnancy outcome in Yaounde.
Cameroon. Am J Trop Med Hyg. 2004;72(3 Suppl):236–45.

5. Adhanom T, Deressa W, Witten KH. Malaria. In: Berhane Y, Haile-Mariam D,
Kloos H, editors. Epidemiology and Ecology of Health and Disease in
Ethiopia. Addis Ababa: Shama Books; 2006. p. 556–76.

6. WHO. The Community-Based malaria Control Program in Tigray, Northern
Ethiopia: A Review of Program Setup, Activities, Outcomes and Impact,
World Health Organization, 1999.

7. FMOH & UNICEF. Guide for program managers on the use of insecticide-treated
nets in Ethiopia. 2002.

8. Roll Back Malaria. Building Capacity in Monitoring and Evaluating in Africa:
A Conceptual Framework for the Roll Back Malaria Partnership; Roll
Back Malaria Monitoring and Evaluation Reference Group, 2005. URL:
http://www.rollbackmalaria.org/files/files/partnership/wg/wg_monitoring/
docs/merg_ConceptualFramework.pdf.

9. WHO. World malaria report. Geneva, Switzerland: World Health Organization;
2012.

10. WHO, Roll Back Malaria. Malaria in pregnancy working group 12th meeting
report, Geneva, 2010. URL: http://www.rollbackmalaria.org/architecture/
working-groups/mip.

11. Abebe E, Mosanya ME, Amajoh C, Otsemobor O, Ezedinachi EN,
Afolabi BM, et al. Nigeria roll back malaria consultative mission:
essential actions to support the attainment of the Abuja targets. 2003.
URL: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3289489/.

12. Wane WD. Estimation. Biostatistics: a foundation for analysis in the health
sciences. 8th ed. 2005. p. 189–90.

http://www.rollbackmalaria.org/files/files/partnership/wg/wg_monitoring/docs/merg_ConceptualFramework.pdf
http://www.rollbackmalaria.org/files/files/partnership/wg/wg_monitoring/docs/merg_ConceptualFramework.pdf
http://www.rollbackmalaria.org/architecture/working-groups/mip
http://www.rollbackmalaria.org/architecture/working-groups/mip
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3289489/


Fuge et al. Malaria Journal  (2015) 14:235 Page 9 of 9
13. Bowling A. The tools of quantitative research. Research methods in health:
investigating health and health services. 2nd ed. Buckingham, Philadelphia:
Open University press; 2002. p. 255–350.

14. Obol J, David Lagoro K, Christopher Garimoi O. Knowledge misconceptions
about Malaria among pregnant women in a post-conflict internally
displaced persons’ camps in Gulu District, Northern Uganda. Malar Res
Treat. 2011;2011:107987.

15. Belay M, Deressa W. Use of insecticide treated nets by pregnant women
and associated factors in a pre-dominantly rural population in northern
Ethiopia. Trop Med Int Health. 2008;13(10 Suppl):1303–13.

16. Akaba GO, Otubu JAM, Agida ET, Onafowokan O. Knowledge and utilization
of malaria preventive measures among pregnant women at a tertiary
hospital in Nigeria’s federal capital territory. Niger J Clin Pract. 2013;16:201–6.

17. Runsewe-Abiodun TI, Iyaniwura AC, Sotimehin SA. Awareness and
knowledge about insecticide treated nets (ITNs) amongst pregnant mothers
in Ogun State, Western–Nigeria: a descriptive cross-sectional study. Educ
Res J. 2012;2(5 Suppl):138–45.

18. Sheleme C. Malaria vector control efforts and challenges in Ethiopia. 4th
ed. Basel Switzerland: WIN meeting; 2007.

19. Runsewe-Abiodun TI, Runsewe O. Attitude and practice of pregnant
women to use of insecticide treated nets in South-West Nigeria. Afr J
Pregnancy Childbirth. 2013;1:1–9.

20. Eisele TP, Keating J, Littrell M, Larsen D, Macintyre K. Assessment of
insecticide-treated bed net use among children and pregnant women
across 15 countries using standardized national surveys. Am J Trop Med
Hyg. 2009;80(2 Suppl):209–14.

21. Kweku M, Webster J, Taylor I, Burns S, Dedzo M. Public-private delivery of
insecticide-treated nets: a voucher scheme in Volta region, Ghana. Malar J.
2007;6:14.

22. Musa OI, Salaudeen GA, Jimoh RO. Awareness and use of insecticide
treated nets among women attending ante-natal clinic in a northern
state of Nigeria. J Pak Med Assoc. 2009;59:354–8.

23. Marchant T, Schellenberg D, Nathan R, Armstrong-Schellenberg J, Mponda
H, Jones C, et al. Assessment of a national voucher scheme to deliver
insecticide-treated mosquito nets to pregnant women. CMAJ. 2010;182:152–6.

24. Ahorlu CK, Dunyo SK, Afai EA, Koram KA, Nkrumah FK. Malaria-related beliefs
and behaviour in southern Ghana; implications for treatment, prevention
and control. Trop Med Int Health. 1997;2(5 Suppl):488–99.

25. Lines JD, Myamba J, Curtis CF. Experimental hut trials of permethrin
impregnated mosquito nets and eave against malaria vectors in Tanzania.
Med Vet Entomol. 1987;1:37–51.

26. Brieger WR, Onyido OE, Sexton JD, Ezike VI, Breman JG, Ekanem OJ.
Monitoring community response to malaria control using insecticide
impregnated bed nets, curtains and residual spray at Nsukka, Nigeria.
Health Educ Res. 1996;11(2 Suppl):133–45.

27. Adeyemi AS, Adekanle DA, Akintola SE. Use prevalence of insecticide
treated mosquito bed nets among pregnant population in Osogbo,
Nigeria. Nig Med Pract. 2007;52:29–32.

28. Net Mark. Ethiopia Bed net utilization study: why some nets owned
are not used, A project at AED funded by the United States Agency
for International Development under Cooperative Agreement
No.HRN-A-00-99-00016-00. 2007. p. 22.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Study area
	Study design
	Sample size estimation and sampling technique
	Data collection instrument and method
	Determination of knowledge, attitude and practice regarding malaria and ITNs
	Knowledge
	Attitude
	Practice

	Ethical considerations
	Data analysis

	Results
	Socio-demographic characteristics
	Knowledge about malaria and ITNs
	Attitude towards malaria and ITNs
	Practice towards ITNs

	Discussion
	Conclusion
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References



