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Abstract
A clear understanding of the Knowledge, Attitudes, Practices and the current status of infection of malaria in a community can inform the design of Behaviour Change Communication (BCC) campaigns to influence acceptance and use of any malaria control measure. This study determined the prevalence of Plasmodium falciparum infection among pregnant women on initial attendance to Antenatal Care (ANC), Knowledge, Attitudes and Practices (KAP) about malaria and its control and their major sources of information on malaria. The study was carried out between February and April, 2016, in two selected specialists hospitals in Umuahia, where pregnant women registering for ANC were consented and recruited for the study. Well structured questionnaires were used to determine their KAP towards malaria and their sources of information on malaria, Peripheral blood smears were used as diagnostic tools to determine infection rates by microscopy. Out of 374 pregnant women examined on initial attendance to ANC, 210(56.2%) were infected by P. falciparum, with Primigravidae 138(71.13%) and those that came in their second trimester 120(60.9%) having the highest and this varies significantly across gravida and trimester at P<0.05. Majority 232(62.0%) of the respondents had good knowledge about malaria, positive attitude 239(63.5%) and good practices 198(52.9%) towards its control measures. The Media 110(29.7%) and Health centres/clinics 96(25.9%) were their major sources of information on malaria. The prevalence of malaria among this study group was relatively high, many registered late to ANC which contributed to this high prevalence. Majority of the respondent had good knowledge, positive attitudes and good practices toward malaria and its control measures. The study advocated for early registration to ANC and improved sensitization of the pregnant women during ANC visits is necessary to address the gaps highlighted by the study.
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Introduction 
The scourge called malaria has been century old. The disease is endemic in sub-Saharan Africa, and indeed in Nigeria. Today, approximately 40% of the World’s poorest countries, are at risk of malaria (1, 9).   Malaria is caused by the parasite of the genus Plasmodium which is usually transmitted by the bite of an infected anopheles mosquito. Plasmodium falciparum is the commonest species in Africa, and it accounts for up to 98% of the cases in Nigeria. Other species include P. ovale, P. vivax and P. malariae. Malaria is endemic in most parts of Nigeria with stable transmission all year round. High temperature, humidity, and rainfall are some of the factors that enhance mosquito breeding and malaria transmission (5). 
The disease remains one of the most terrible public health problem in Nigeria, causing about 60% of all outpatient attendances and 30% of all hospital admissions. It is responsible for nearly 110 million clinical cases and an estimated 300,000 deaths per year, including up to 11% of maternal mortality. Also, malaria’s economic impact is enormous with about N132 billion lost to malaria annually in form of treatment costs, prevention, loss of man hours and so on (6, 11). Pregnant women and children are the most vulnerable groups to attacks. Pregnant women, particularly those pregnant for the first time are doubly at risk from malaria (1,4,16). This is because when a woman is pregnant, her immunity drops. Making her more dangerous to malaria with dangerous consequences for the mother and her unborn child (6). 
Advocacy and all other techniques used to create awareness have indeed been effective in creating awareness and should be upheld. However, to effectively mobilize the community, we need to know what information they have about malaria, their attitudes and practices towards malaria, so that we can tailor messages that will suit their needs, hence the KAP study. Sound knowledge of community beliefs and practices towards malaria will help in surveillance and control activities (12). It’s important to note that improving the health of poor people depends on understanding their socio-cultural and economic aspect and using these to design effective public health interventions. This information can be gathered through various types of surveys, the most popular and widely used being the KAP surveys (12). Therefore, this study was aimed at determining the current prevalence of Plasmodium falciparum, knowledge, attitudes and practices towards malaria and to prioritize the sources of information utilized by pregnant women on initial attendance to ANC.
The research was a hospital based cross sectional study conducted between February and April, simultaneously in Federal medical centre (Queen Elizabeth specialist hospital) and Abia State Specialist Hospital and Diagnostic Centre, (Amachara annex) where pregnant women living in Umuahia and its environs seeking for antenatal care in the Antenatal Care Unit (ANC) of Obstetrics and Gynaecology department of the two hospitals for the current pregnancy, planned to deliver at the two hospitals and met the inclusion criteria were consented for the study and followed till delivery.
MATERIALS AND METHODS
Study design: This study was to determine the current prevalence of Plasmodium falciparum, levels of Knowledge, Attitudes and Practices towards malaria and to prioritize the sources of information utilized by pregnant women on initial attendance to ANC. The research consisted of a hospital-based cross sectional study conducted between the 10th of February and 29th April, 2016 simultaneously at the antenatal clinics (ANC) of Federal medical centre (Queen Elizabeth specialists hospital) and Abia State Specialist Hospital and Diagnostic Centre, (Amachara annex), where Pregnant women registering for antenatal care and met the inclusion criteria were consented for the study and recruited for the study. A total of 374 pregnant women took part in the study. Pregnant women on any form of curative and preventive malaria drugs on initial attendance to ANC and those that refused consent were excluded from the study.  Prior to the kick-off of the research, a selected number of residents who were in charge of the ANC during the period of the study were trained on important aspects of the research work and they assisted in conducting the research. The two instruments used to collect the data for this study were; the Questionnaire and Peripheral blood. Data obtained were analyzed using percentages and Chi-Square, Luyiga, 2013 method of analysis was used to assess the level of knowledge, attitude and practices about malaria.
Description of the study area: Umuahia is the capital city of Abia State. The city has since its creation been expanding, stretching into two local government councils of Umuahia North and South. Umuahia has a low-lying to moderately high plain topography, coordinate of Latitude 5° 29´ 00´´N, Longitude  7° 29´ 00´´ E. A total population of 359,230 according to 2006 census. The land mass covers 145sqmi (385km2). The City is in the Tropical rain forest zone with an average rainfall of 13mm. Maximum and minimum temperature of 31.8°C and 20.2°C. Most of the inhabitants of this municipal are civil and public servants, marketers and students. Malaria is therefore endemic in the area, and its transmission can be described as meso-endemic.
                Amachara General Hospital.	                                                            Federal Medical Center.
		
Figure 1: Atlas Map showing Umuahia and its environs indicating the study sites (Uchenna et al., 2013). 

Ethical consideration: All aspects of the study were reviewed, authorized and approved by the Health Research Ethics Committee of the two hospitals to conduct the research and letters of consent were issued. Informed verbal and written consent was obtained from each subject.
Assessment of Knowledge: The study generated seven 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 respondents across all seven questions.
Assessment of Attitude: There were eleven questions related to attitude. Positive and negative statements are scored the right answer scoring 4 points and the wrong answer 1 point. Following likert’s scale, an overall attitude score across the 11 attitude questions were calculated.
Assessment of Practices: The seven questions that indicate malaria practices were scored for each respondents. If a respondent indicated that they “Always” performed a good practice, they were given a score of two points. If they indicated that they “Sometimes” performed a good practice, they were given a score of one and that they “Never” performed a good practice, they were given a score of zero. An overall practice score was determined for each respondent by adding up the scores across the seven malaria practices questions.
Malaria microscopy: Two millimetres of blood was collected intravenously under a sterile condition. The Blood samples were stored in EDTA bottles, labelled and sent to the Hospital’s laboratories where thick and thin blood films were made on clean slides properly labelled for each participant. The thin blood film was for species identification while the thick blood film was used for parasite count, Densities and stages identification. The thin film was fixed in methanol for few seconds, buffered Giemsa stains (10% Giemsa in phosphate buffer pH 7.2) was used in staining the blood samples for 30 minutes, air dried and observed under oil immersion (×10) objective. The number of asexual P. falciparum for 200 leucocytes was counted and 10 or more parasites identified, then the number recorded.  A blood sample was regarded as negative if the examination of thick films failed to show the presence of asexual parasites. The species and different stages, forms (rings and gametocytes) of the parasites present was counted and recorded. The density of the parasite attack was determined by counting the number of asexual parasite against the white blood cells (WBC).
Parasite load quantification: Average White blood cell per µL of blood 1-10 parasite/100 high power field (hpf) was regarded as (+) or mild infection, 11-100 parasites/100 hpf was regarded as (+ +) or moderate infection, 1-10 parasite/1 hpf of blood as (+ + +) or severe infection.
Data analysis and management: Data obtained were analysed using SPSS version 20.0, where Chi-square was used to analyze the difference in prevalence rate in each group at P<0.05 level of significance and Luyiga, 2013 method of analysis was used to assess the level of knowledge, attitude and practices about malaria.
RESULTS 
Prevalence of Plasmodium falciparum on initial attendance to ANC
Out of the 374 blood samples collected from the respondents on initial attendance to ANC, 210(56.2%) tested positive for P.  Falciparum with 147(70.0%) mild and 63(30.0%) cases of moderate parasitaemia. Primigravidae had the highest prevalence of 138(71.1%) out of 194 samples examined with 93(67.4%) mild and 45(32.6%) moderate cases of parasitaemia. Followed by Secundigarvidae 48(47.1%) out of 102 with 30(62.5%) mild and 18(37.5%) moderate cases of parasitaemia. While Multigravidae had a prevalence rate of 24(30.8) out of 78, 24(100%) mild cases of parasitaemia. The highest prevalence was recorded by women that registered in their second trimester 120(60.9%) out of 197 samples tested, with 88(73.3%) mild and 32(26.7%) moderate cases of parasitaemia. Followed by the first trimester 24(57.1%) out of 42 with 14(58.1%) mild and 10(41.7%) moderate cases, while the third trimester recorded the least 66(48.8%) out of 135 samples tested, 45(68.2%) mild and 21(31.8%) moderate cases of parasitaemia. The infection rate in various gravida and trimesters varies significantly. P<0.05.  Also, 8(61.5%) out of 13 examined in 15-20yrs age group were infected with 6(75.0%) mild and 2(25.0%) moderate cases of parasitaemia. Followed by 21-30yrs age group, category where 119(58.1%) out of 205 examined were infected with 86(72.3%) mild and 33(27.7%) moderate cases of parasitaemia, 31-40yrs age group 77(55.8%) with 50(64.9%) mild and 27(35.1%) moderate cases while the least falls in 40>yrs age group where 6(33.3%) out of 18 examined were infected with 5(83.3%) mild and 1(16.7%) moderate cases of parasitaemia.
No case of severe parasitaemia was recorded. As summarized in table 1.
Table 1: Prevalence of malaria on initial attendance to ANC 
Chi-Square analysis carried out also showed that there was a significant difference  in prevalence of P.falciparum  with gravida  (1) and trimester  (2)(X2cal(1)=83.9 , X2cal(2)= 59.7, df=2,P<0.05 

Basic knowledge about malaria and its control
Out of the 374 respondents examined, 232(62.03 %) had “Good knowledge” about malaria (scoring 4-7) while 142(37.97%) had “Poor knowledge” (scoring 3). Maximum score is 7. Respondents with tertiary (92.22%) and secondary (41.06%) education had more knowledge about malaria than those with Primary (15.79%) and no formal education (4.17%). Those that fall in the 40>yrs (83.13%), 31-40yrs (72.46%) and 21-30yre age groups had more knowledge than those in 15-20yrs age group. Those that reside in Ibeku (90.51%) and Umuopara (57.65%) had more knowledge than those that reside in Olokoro (42.86%), Ubakala (35.56%), Ohuhu (32.43%) and outside Umuahia (39.62%). As summarized in table 2.
Table 2: Distribution of knowledge in relation to educational level, age, place of residence amongst the respondents.
Note: Good knowledge ranges from scores 4-7, scores 3 and below poor knowledge


Attitudes about malaria and its control
Out of the 374 responses obtained, 239(63.9%) of respondents had “Positive” attitude (scores 30-44), while 135(36.1%) of them had “negative” attitude (scores  30). The maximum score is 44. 
Those with tertiary education (92.8%) had positive attitude towards malaria and its control measure than those with secondary (42.8%), primary (26.3%) and no formal education 3(12.5%). Those that fall into age groups 40> (66.7%), 31-40yrs (65.9%) and 21-30yrs (65.9%) had positive attitude than those in 15-20yrs (7.7%) age group. Respondents that reside in Ibeku (83.2%), Umuopara (63.5%) and Ohuhu (59.5%) had positive attitude towards malaris than those that reside in Ubakala (41.7%), Olokoro (42.9%) and outside Umuahia (43.4%). As summarized in table 3.
Practices towards malaria and its controlTable 3: Distribution of attitude in relation to educational level, age, place of residence amongst the respondents.
Positive attitude ranges from scores 31-44, Negative attitude ranges from 0-30.

Out of the 374 responses obtained, 198(52.9%) of respondents had “Good” practices (Scores 8), while 174(47.1%) of them had “Poor” practices (scores 7). The maximum score is 14.  Those that had tertiary education had good practices towards malaria and its control measures than those with secondary (47.0%), primary (10.5%) and no formal education (4.2%). Those that fall in the 21-30yrs (62.4%) age group had good practices than those in 31-40yrs (47.8%), 40>yrs (22.2%) and 15-20yrs age groups. Those that reside in Ibeku (80.3%) and outside Umuahia (60.0%) had good knowledge than those that reside in Ohuhu (32.3%), Olokoro (21.4%), Umuopara (36.5%) and Ubakala (25.0%). As summarized in table 4.
Table 4: Distribution of practices in relation to educational level, age, place of residence amongst the respondents.
Good practices ranges from scores 7-8, Negative attitude ranges from 0-7.






Performance of respondents on malaria knowledge (correct answers only).
Respondents answered a couple of questions to gauge their knowledge, out of the 379 responses obtained, 229(61.2%) knew that mosquitoes causes malaria, 265(70.9%) knew that it is an infected female Anopheles mosquito that transmits malaria, 193(51.6%) know of the seriousness of malaria if untreated, 277(74.1%) recognized at least one of its signs and symptoms, 241(64.4%) recognized at least one of its preventive measures, 313(83.7%) were aware of mosquitoes breeding sites while 289(77.3%) know when malaria mosquitoes feed.
Table 5: Performance of respondents on malaria knowledge (correct answers only).
	N/S
	Statement 
	     No. of respondent
	percentages(%) 

	1
2

3
4

5

6
7
	Which animal can transmit malaria to human? (Mosquito).
 Malaria can be transmitted to human by? (Bite of an infected mosquito).
Do you think malaria can kill if untreated? (Yes).
What do you think are the most common signs and symptoms of malaria? (ability to recognize more than one)
Which of these are ways to prevent and control malaria (ability to recognize at least one).
Where do malaria mosquito? (Stagnant water).
When do mosquito feed? (Night)
	     229

     265
     193

     277

     241
     313
     289
	61.2

70.9
51.6

74.1

64.4
83.7
77.3

	
	
	 N=374
	


Performance of respondents’ on attitude (Positive Questions)
Out of the 374 pregnant women examined, 90.8% of them agreed that malaria is a life threatening disease, 74.7% know of the best way to avoid malaria, 82.3% agreed that it is a général problem, 67.2 know that sleeping under mosquito nets can prevent malaria, 52.2% are aware of the groups at risk while 52.2% are aware of the dangers of self treatment of malaria.
Table 6.1: Performance of respondents on Attitude (Positive Question). 
	No
	Statement
	Strongly Disagree/Disagree %
	Agree/ Strongly Agree
%

	1
2

3
4

5

6
	I think that malaria is a life threatening disease.
I think the best way to prevent myself from getting malaria is to avoid getting mosquito bite.
I am sure anyone can get malaria.
I believe sleeping under a mosquito net during the night is one way to prevent myself from getting malaria.
In my opinion, Children and pregnant women are more at risk of malaria.
I think Malaria is more dangerous when medication is not taken completely.
	9.2

25.3
17.7

32.8

37.8

41.0
	90.8

74.7
82.3

67.2

52.2

59.0

	
	
	N=374
	


Performance of respondents’ on attitude (Negative Questions)
On response to negative attitude about malaria 67.8% disagreed that malaria can be transmitted just like the common cold, a lower number 33.5% objected to self treatment, 44.8% are aware of the dangers of not treating malaria, 33.4% objected to stigmatization of malaria patients while only 7.9 disagreed to self medication.
Table 6.1: Performance of respondents on Attitude (Negative Questions). 
	No 
	Statement
	Strongly Disagree/Disagree
%
	Agree/Strongly Agree
%

	1

2
3

4

5
	Malaria can be transmitted from one person to another like the common cold.
I am sure I can treat myself if I get malaria.
I think one can recover spontaneously from malaria without treatment.
If someone has got malaria, people should avoid having close contact with him or her.
I can buy anti-malarial drug from drugstore/pharmacy to treat myself when I get malaria.
	
67.8
33.5

44.8

33.4


7.9
	
32.2
66.5

55.2

66.6


92.1

	
	
	
	N=374


Practices of respondents towards malaria control measures.
On practices about malaria 31.3% always sleep on insecticide treated nets, other households of 24.6% also always sleep in the nets, few 5.5% always use mosquito repellents, 15.2% use mosquito sprays regularly, a higher number 22.5% clears their bushes regularly, 24.6% drains stagnant water always while 35.5% do visit clinics whenever they fall sick.
Table 7: Practices of respondents towards malaria control measures
	No
	Statement
	Always
%
	Sometimes
%
	Never
%

	1
2

3

4

5
6

7
	How often do you sleep in a mosquito net?
How often do other member of your household sleep in mosquito nets?
How often do you use mosquito repellent coil on your house?
 How often do you use anti-mosquito spray in your house?
How often do you clear/cut bushes around?
How often do you drain stagnant water in and around your environment?
How often do you visit health centre/clinic when you fall sick?
	31.3

24.6

5.5

15.2
22.5

24.6

35.5
	10.7

27.8

2.9

52.7
49.9

37.7

9.63
	59.0

47.6

91.6

32.1
27.6

37.7

54.8

	
	
	N=374
	
	




Sources of information about malaria.
The various sources of information utilized by the respondents to access information on malaria was documented and prioritized, 371(99.2%) out of the 374 respondents agreed to have heard of malaria. 110(29.7%) utilized the media, Health centres/clinics 96(25.8%), 44(11.9%) Schools, 38(10.0%) Family member, 28(7.6%) Neighbours, 28(7.6%) Village Health team, 17(4.6%) Churches and 10(2.7%) used drugstores/Hawkers while the remaining 3(0.80%) had no information about malaria as summarized in fig.2.

Figure 2: Major sources of information on malaria and its control
Sources of information about malaria


DISCUSSIONS
In Table 1, The prevalence of Plasmodium falciparum on initial attendance to ANC was 56.2%, this is comparable to 54.0% by (2) in Nigeria but higher than the 36.3% reported by (13) in Kumasi, 19.2% by (17), the 48.22% by (18), 42.4% by (9) and lower than 77.6% by (14) and  59.9% by (15) all carried out in Nigeria. These differences in prevalence according to (3) could be as a result of variation in community-acquired immunity, socio-demographic characteristics of the study population, case selection, seasonal variation, use and resistance to malaria chemoprophylaxis or the diagnostic tools employed. Primigravidae recorded the highest prevalence of (65.7%), followed by secundigravidae (22.8%) and this differ significantly at P<0.05. This according (18) and (2) could be as a result efficient antibody response in secundigravida and multigravida and the delayed production of antibodies in primigravida appeared to account for the gravity dependent and differential prevalence of Plasmodium falciparum in pregnant women. Prevalence also differ significantly with trimester, this could be as a result of the attitude of the women not starting ANC early in pregnancy.  
In tables 2, 3 and 4, a higher number (63.0%) of the subjects had good Knowledge, 63.9% had positive attitude and (52.9%) good practices towards malaria and its control measures. The study also discovered that majority of the respondents were able to recognize the signs and symptoms of malaria these could be as a result of the increasing level of campaign programmes on malaria in the country and self experience with malaria. A higher proportion of the respondents mentioned mosquito bites as the mode of transmission and at least one sign and symptoms of malaria. Environmental vector control method through elimination of the habitat of the vector is an important preventive measure for malaria as advocated by many authors, a higher proportion of the respondents had good were aware of the vector control methods.
On practices, a good proportion of the respondents recognized that malaria is a life threatening disease, knowledge on the use of the preventive measures were also advocated. A higher number (90.8%) recognized the use of bed nets as the major control measure, this has also. Many of the respondents also know that malaria is a problem which anyone can get and that mosquito bites and they bite mostly at night. A higher number of the respondents also revealed that pregnant women and children are the major groups at risk. Majority of the respondents disagreed that malaria can be contacted just like the common cold but this did not manifest in their practices. And self medication was practiced by majority of the respondents so also delay in treatment. Though a higher proportion of the respondents agreed to be using insecticide treated nets but just a few used it regularly and with other members of their household so also coils and repellents. A good number of the respondents clear bushes, drain stagnant water around their vicinity and practice effective case arrangement.
Those that had tertiary and secondary education, 21-30yrs and 31-40yrs age group and those that reside in the urban area of Umuahia had more knowledge, positive attitude and good practices towards malaria. This indicates the role of education status in malaria control, as those with high education status can easily understand information materials. The 21-40yrs age bracket has better understanding of both verbal and written instructions and those that reside in urban areas are easily reached by campaign programmes because they are closer to information materials than their rural counterparts. Other studies in other parts of Africa like (12) in Uganda showed that knowledge, attitude and practices about malaria is higher among urban dwellers than in their rural counterparts. 
In figure 2, the media (29.6%) and the health centre or clinic (25.9%) were the major sources of information.  This according to (7) could be as a result of their educational status and the influence of place of residence, as those with high level of education are more likely to reside in the city where they have access to Information Education and Communication (IEC) materials for malaria and they also understand information materials, such as radio and television adverts, poster and fliers. This calls for an improved dissemination of information about malaria to their areas like the internet, social gatherings, Churches and Mosques, Town hall meetings etc. Where people can be easily reached. Also these information should be interpreted on our local languages to enable the illiterates have a better understanding of it. It could also be relayed in videos, dramas and riddles for children. This will go a long way in spreading information about malaria to the interior villages to get to the minors.
CONCLUSION AND RECOMMENDATIONS.
The prevalence of malaria among this study group was relatively high, many registered late to ANC which contributed to this high prevalence. Majority of the respondent had good knowledge, positive attitudes and good practices toward malaria and its control measures.
This study recommends that;
· Pregnant women should register for ANC not later than the 13th week of pregnancy for effective management of complications during pregnancy.
· Health education during regular ANC visits on good use of malaria control measures should be encouraged, LLITN and IPTp should be distributed freely to pregnant women.
· Information on malaria should be disseminated through other means like the internet, social gatherings, Churches and Mosques, Town hall meetings etc.
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Variables No. of respondent (%) Levels of knowledge
Educational level Good (%) Poor (%)
No formal education 24 1(4.2) 23(95.8)
Primary 19 3(15.8) 16(84.2)
Secondary 151 52(41.1) 89(58.9)
Tertiary 180 166(92.2 14(7.8)
Total 374 232(62.0) 142(38.0)
Age(yrs)

15-30 13 0(0.0) 13(100.0)
21-30 205 117(57.0) 88(43.0)
31-40 138 100(72.5) 38(28.0)
40> 18 15(83.1) 3(16.80)
Total 374 232(62.0) 142(38.0)
Place of residence

Ubakala 48 16(35.6) 32(64.7)
Umuopara 85 53(57.7) 32(37.0)
Ibeku 137 124(90.5) 13(9.5)
Olokoro 14 6(42.9) 8(57.1)
Ohuhu 37 12(32.4) 25(67.6)
Others 53 21(39.6) 32(60.4)
Total 374 232(62.0) 142(38.0)
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