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Knowledge, attitude, and practice of malaria prevention among pregnant women attending antenatal clinic at Federal teaching hospital, Katsina state, Nigeria





ABSTRACT
Background: Malaria in pregnancy remains a significant public health challenge in Nigeria, contributing to maternal and neonatal morbidity and mortality despite the availability of effective preventive interventions, including intermittent preventive treatment in pregnancy with sulfadoxine-pyrimethamine (IPTp-SP) and insecticide-treated nets (ITNs).
Objective: This study assessed the knowledge, attitude, and practice of malaria prevention among pregnant women attending the antenatal clinic at Federal Teaching Hospital Katsina, Nigeria.
Methods: A descriptive cross-sectional study was conducted among 400 pregnant women selected using systematic random sampling. Data were collected using a structured interviewer-administered questionnaire covering sociodemographic characteristics, knowledge, attitudes, and malaria prevention practices. Data were analysed using descriptive statistics and chi-square tests, with statistical significance set at p ≤ 0.05.
Results: Overall, 78.3% of respondents had adequate knowledge of malaria prevention, while 95.5% demonstrated a positive attitude. However, only 25.5% had good preventive practices. Although 90.3% had received IPTp during their current pregnancy, only 33.5% reported receiving three or more doses. Similarly, 61.5% reported sleeping under an ITN. Knowledge was significantly associated with age, educational level, occupation, residence, gravidity, and antenatal clinic attendance. Gravidity was significantly associated with attitude, while age, educational level, residence, and antenatal clinic attendance were significantly associated with preventive practices.
Conclusion: Despite adequate knowledge and positive attitudes, good malaria prevention practices were low among the respondents. Strengthened antenatal health education, particularly on IPTp dosing and consistent ITN use, is needed to improve adherence to recommended preventive measures.
Keywords: Antenatal care; Health Belief Model; Health education; Insecticide-treated nets; Intermittent preventive treatment.

INTRODUCTION
Malaria remains one of the most significant public health challenges globally, particularly in sub-Saharan Africa, where transmission is intense and perennial (Yitageasu et al., 2025). According to the World Health Organization (WHO), an estimated 282 million malaria cases and 610,000 malaria-related deaths occurred worldwide in 2024, with Africa accounting for approximately 95% of both cases and deaths (World Health Organization [WHO], 2025). Pregnant women are particularly vulnerable because the immunological and physiological changes associated with pregnancy increase their susceptibility to malaria and its complications (WHO, 2025).
In Africa, malaria in pregnancy is predominantly caused by Plasmodium falciparum and is associated with maternal anaemia, placental parasitaemia, low birth weight, preterm delivery, and increased perinatal mortality (Desai et al., 2007; WHO, 2025). Nigeria bears the highest malaria burden globally, and the disease remains a major contributor to morbidity and healthcare utilisation (National Malaria Elimination Programme, 2020; WHO, 2025). To reduce this burden, WHO recommends the use of insecticide-treated nets (ITNs), intermittent preventive treatment in pregnancy with sulfadoxine-pyrimethamine (IPTp-SP) beginning in the second trimester, and prompt diagnosis and effective treatment of confirmed infections (WHO, 2014, 2025). These interventions have been incorporated into Nigeria's malaria control strategy, with antenatal clinics providing an important platform for their delivery (National Malaria Elimination Programme, 2020). A hospital-based study in southern Nigeria found a lower prevalence of Plasmodium falciparum infection among pregnant women reporting use of both IPTp and ITNs than among those reporting IPTp alone (Madukwe et al., 2025).
Despite the availability of these preventive measures, their uptake remains suboptimal. The 2021 Nigeria Malaria Indicator Survey documented gaps between awareness of ITNs and their consistent use among pregnant women, while the proportion receiving at least three doses of IPTp-SP remained below national targets (National Malaria Elimination Programme et al., 2022). Studies from northern Nigeria have also identified sociocultural beliefs, misconceptions about drug safety, limited decision-making autonomy, and health system barriers as factors that may affect the adoption of recommended preventive measures (Adebayo et al., 2015; Singh et al., 2013). These challenges highlight the importance of understanding not only what pregnant women know about malaria prevention but also their attitudes towards and actual use of the available interventions. A secondary analysis of Nigerian survey data reported suboptimal receipt of at least three IPTp-SP doses, with geographical and socioeconomic differences in uptake (Adeojo & Fayehun, 2024). A study among antenatal clinic attendees in Ghana also documented gaps in malaria-prevention knowledge and consistent adoption of preventive practices (Akpaglo et al., 2026).
Katsina State, in north-western Nigeria, experiences malaria transmission with seasonal peaks during the rainy season. The Federal Teaching Hospital Katsina serves as a major referral centre, providing antenatal services to women from urban and surrounding rural communities. Although antenatal care offers opportunities to educate pregnant women and promote malaria prevention, attendance alone does not guarantee adequate knowledge, favourable attitudes, or appropriate preventive practices. Misconceptions about the safety of IPTp-SP, fear of adverse drug reactions, cultural beliefs about illness, and underestimation of malaria severity may influence preventive behaviour, whereas effective antenatal health education may encourage the uptake of recommended interventions (Hill et al., 2013; Exavery et al., 2014). Assessing knowledge, attitudes, and practices together is therefore important for understanding how pregnant women engage with malaria prevention in this setting. Research among pregnant women in Ahoada, Nigeria, has documented the use of herbal medicines for malaria treatment and differing perceptions of their potential risks (Ajuzie et al., 2022). A mixed-methods study in Ile-Ife, Nigeria, identified medicine and net stock-outs, financial constraints, and irregular antenatal attendance among the barriers to malaria-preventive service utilisation (Inyangudo et al., 2026).
The evidence discussed above does not establish whether malaria-prevention knowledge, attitudes and reported practices are aligned among pregnant women attending Federal Teaching Hospital Katsina. An assessment of these domains together may identify context-specific gaps relevant to antenatal health education.
This study aims to assess the knowledge, attitude, and practice of malaria prevention among pregnant women attending antenatal clinic at Federal Teaching Hospital Katsina, Nigeria. The findings are expected to identify areas where knowledge, attitudes, and preventive practices could be improved and provide evidence to guide targeted health education and other context-appropriate interventions to strengthen malaria prevention during pregnancy.
MATERIALS AND METHODS
Research Design
This study employed a descriptive cross-sectional research design. The design was deemed appropriate because it allows for the simultaneous assessment of knowledge, attitudes, and preventive practices, as well as the examination of associations between these variables. The design is also cost-effective, time-efficient, and widely used in public health research, especially in malaria-related studies conducted in similar settings (Yaya et al., 2018). It also allows for the identification of gaps in knowledge and practice, which can inform intervention strategies.
Study Area
The study was conducted at Federal Teaching Hospital Katsina, located in Katsina state, Nigeria. Federal Teaching Hospital Katsina is a major tertiary healthcare institution that serves as a referral centre for Katsina state and neighbouring regions. The hospital provides a wide range of services including obstetric and antenatal care. The antenatal clinic caters to many pregnant women from both urban and rural communities, making it an appropriate setting for this study. The facility also serves as a key platform for delivering malaria prevention interventions such as intermittent preventive treatment in pregnancy and distribution of insecticide-treated nets, in line with national guidelines (National Malaria Elimination Programme, 2020).
Population of the Study
The study population consisted of all pregnant women attending the antenatal clinic at Federal Teaching Hospital Katsina who met the inclusion criteria during the study period. 
Sample Size Determination
The sample size for this study was determined using the single population proportion formula for cross-sectional studies:

Where:
· n = required sample size 
· Z = standard normal deviation at 95% confidence level (1.96) 
· p = estimated prevalence (proportion of adequate knowledge or practice) 
· d = margin of error (0.05) 
Based on previous studies in Nigeria, a prevalence of adequate malaria prevention knowledge of approximately 50% was used to ensure maximum sample size (Adebayo et al., 2015).

Adjusting for a 10% non-response rate:

Therefore, the minimum calculated sample size for the study was 422 respondents.
Sampling 
Systematic random sampling was used to select participants who met the study inclusion criteria. The sampling interval (k) was determined by dividing the estimated number of antenatal attendees during the study period by the sample size. The first participant was selected randomly, after which every kth eligible participant was recruited. This method was used to support representativeness and minimise selection bias, making it appropriate for facility-based studies 
Inclusion and Exclusion Criteria
Inclusion Criteria
Participants who met the following criteria were included in the study:
· Pregnant women who attended antenatal clinic within the study period at Federal Teaching Hospital Katsina. 
· Women who consented to participate in the study. 
· Women who were mentally and physically able to respond to the questions in the questionnaire. 
Exclusion Criteria
Participants meeting any of the following criteria were excluded from the study:
· Pregnant women who were diagnosed as severely ill at the time of data collection. 
· Women who declined to participate in the study. 
· Women attending other healthcare facilities. 
Data Collection Instruments
Data were collected with a structured, interviewer-administered questionnaire. The questionnaire consisted of four sections:
· Section A: Sociodemographic characteristics 
· Section B: Knowledge of malaria prevention 
· Section C: Attitude towards malaria prevention 
· Section D: Malaria prevention practices (including IPTp uptake and ITN utilisation) 
The knowledge section included questions on malaria transmission, symptoms, risks during pregnancy, and preventive measures. The attitude section assessed perceptions using Likert-scale items. The practice section evaluated actual preventive behaviours. The instrument was adapted from validated tools used in similar studies (Adebayo et al., 2015; Exavery et al., 2014), ensuring content relevance and comparability.
Validity of the Instrument
Content validity of the instrument was ensured through expert review. The questionnaire was evaluated by specialists in maternal health, public health, and nursing research to ensure that it adequately captured all relevant aspects of knowledge, attitude, and practice.
Reliability of the Instrument
Reliability of the instrument was assessed through a pilot study conducted among approximately 10% of the sample size in a similar healthcare facility outside the study area. Internal consistency was assessed using Cronbach’s alpha coefficient, with a value of 0.70 or higher considered acceptable
Method of Data Collection
Data were collected through interviewer-administered questionnaires by trained research assistants. Participants were approached during antenatal clinic visits, and the purpose of the study was explained. Interviewer administration was used to ensure clarity, especially among respondents with varying levels of education, and to minimize missing data.
Data Analysis
Data were coded and entered into the Statistical Package for the Social Sciences (SPSS) version 25 for analysis. The data analysis included:
Descriptive Statistics
· Frequencies and percentages for categorical variables 
· Mean and standard deviation for continuous variables 
Scoring System
· Knowledge was scored and categorised as adequate or inadequate (≥70% cut-off) 
· Attitude was categorised as positive or negative 
· Practice was categorised as good or poor 
Inferential Statistics
· The chi-square test was used to examine associations between variables 
· Statistical significance was set at p ≤ 0.05 

RESULTS
Knowledge of Malaria Prevention among Pregnant Women
The results concerning knowledge of malaria prevention among the participants showed that a high proportion of respondents (99.3%) correctly responded to the question on mode of malaria transmission (Table 1). Similarly, the majority of respondents (91.5%) correctly responded that mosquitoes transmit malaria mostly at night, while only 7.5% believed they bite at any time (Table 1).

The study evaluated participants’ multiple responses concerning the consequences of malaria in pregnancy and found that most respondents identified miscarriage (74.2%) as the most frequent consequence of malaria during pregnancy, followed by death (65.9%), low birth weight (64.1%), and anaemia (50.0%). Only 8.1% of respondents indicated that they did not know the consequences of malaria in pregnancy (Table 2).

Findings concerning respondents’ knowledge of malaria prevention methods revealed that almost all the respondents recognised sleeping under an insecticide-treated net (98.5%) as a preventive measure against malaria. More than nine out of ten (92.4%) also identified IPTp, while 86.6% recognised environmental sanitation as an important preventive strategy. A smaller proportion considered mosquito coils (45.8%) and herbal remedies (11.8%) as preventive methods (Table 3).

The study further evaluated participants’ knowledge of ITNs and IPTp. The findings showed that nearly all the respondents (98.3%) knew that insecticide-treated nets prevent malaria (Table 4). About two-thirds (65.5%) correctly stated that IPTp is used to prevent malaria, while 70.3% knew that IPTp should commence during the second trimester. However, only 51.0% correctly identified that pregnant women should receive at least three doses of IPTp, indicating a notable knowledge gap (Table 4). Furthermore, 91.0% correctly reported that insecticide-treated nets should be used every night (Table 4).

The assessment of participants’ overall knowledge of malaria prevention during pregnancy showed that the majority of respondents (313, 78.3%) demonstrated adequate knowledge, having attained the minimum knowledge score of 70% or above based on the study scoring criteria; whereas 87 respondents (21.7%) had inadequate knowledge of malaria prevention during pregnancy (Table 5). 

Attitude Towards Malaria Prevention Among Pregnant Women
The assessment of participants’ attitudes towards malaria prevention during pregnancy showed that respondents demonstrated a highly favourable attitude towards malaria prevention. More than three-quarters of the respondents (81.3%) strongly agreed that they were at risk of malaria during pregnancy, while 74.1% strongly agreed that malaria during pregnancy is dangerous. Similarly, over seventy percent of the respondents strongly agreed that insecticide-treated nets are effective (71.1%), IPTp drugs are safe during pregnancy (71.2%), IPTp protects the unborn baby (72.2%), they are willing to take IPTp as prescribed (74.4%), and malaria prevention is important (70.7%) (Table 6). Regarding the negatively worded statement that sleeping under an insecticide-treated net was uncomfortable, the majority (73.0%) disagreed or strongly disagreed, suggesting that most respondents did not perceive discomfort as a major barrier to ITN use (Table 6).
In summary, the assessment of respondents’ attitudes towards malaria prevention in pregnancy showed that positive responses (combination of "Strongly Agree" and "Agree" responses) exceeded 99% for nearly all the statements regarding attitude to malaria prevention during pregnancy, while fewer than 1% of responses were negative (combination of "Disagree" and "Strongly Disagree" responses) (Tables 7 and 8). The only statement with comparatively lower positivity was the reverse-scored item on ITN discomfort, where 73.0% expressed a favourable attitude by disagreeing that ITN use is uncomfortable (Table 7).

Malaria Prevention Practices Among Pregnant Women
The results concerning ownership and utilisation of insecticide-treated nets showed that approximately two-thirds (66.0%) of the respondents owned an insecticide-treated net, while 32.5% reported not owning one. Similarly, 61.5% of the respondents reported sleeping under an ITN, whereas over one-third (37.0%) did not (Table 9). 
The results concerning the uptake of intermittent preventive treatment in pregnancy showed that the majority of respondents (361, 90.3%) had received intermittent preventive treatment in pregnancy (IPTp) during their current pregnancy, while 35 (8.8%) had not received IPTp (Table 10). Regarding the number of doses received, 155 respondents (38.8%) had received one dose, 90 (22.5%) had received two doses, and 134 (33.5%) had received three or more doses (Table 10). Furthermore, 341 respondents (85.3%) reported that IPTp was administered under directly observed therapy (DOT), whereas 39 (9.8%) indicated that it was not (Table 10). 
The study further investigated participants’ responses concerning other malaria preventive practices and found that the majority of respondents demonstrated good malaria prevention practices. Nearly all respondents (381, 95.3%) reported attending antenatal clinic regularly, while only 14 (3.5%) did not. Similarly, 390 respondents (97.5%) reported clearing stagnant water around their homes as a measure to reduce mosquito breeding, whereas 6 (1.5%) did not practise environmental sanitation. Furthermore, the majority (336, 84.0%) had received malaria-related health education during antenatal clinic visits, while 60 (15.0%) had not (Table 11). 
The assessment of participants’ first actions during an episode of fever in pregnancy showed that the majority of respondents (261, 65.3%) visited a hospital as their first action during an episode of fever, demonstrating appropriate health-seeking behaviour. However, 87 respondents (21.8%) practised self-medication, while 38 (9.5%) sought treatment first from a chemist or medicine store. A small proportion of respondents (9, 2.3%) reported using herbal treatment, whereas only 1 respondent (0.3%) did nothing when experiencing fever (Table 12). 
The overall malaria prevention practices of the respondents revealed that only 102 respondents (25.5%) demonstrated good malaria prevention practices, whereas the majority (298, 74.5%) had poor malaria prevention practices (Table 13). This was measured by classifying respondents as having good practice if they reported using an insecticide-treated net and had received three or more doses of intermittent preventive treatment in pregnancy (IPTp). 
The summary of respondents’ overall knowledge, attitudes, and practices regarding malaria prevention during pregnancy showed that the majority of respondents (313, 78.3%) had adequate knowledge of malaria prevention, while 87 (21.7%) demonstrated inadequate knowledge (Table 14). Similarly, an overwhelming majority (382, 95.5%) exhibited a positive attitude towards malaria prevention, with only 18 (4.5%) having a negative attitude (Table 14). However, despite the high levels of knowledge and positive attitude, only 102 respondents (25.5%) demonstrated good malaria prevention practices, whereas 298 (74.5%) had poor practices based on the study's operational definition (Table 14). 

Relationship between Socio-demographic Characteristics and Knowledge, Attitude and Prevention of Malaria 
The analysis of selected sociodemographic characteristics showed that age, educational level, occupation, residence, gravidity, and number of antenatal clinic visits were all significantly (p < 0.05) associated with knowledge of malaria prevention (Table 15). 
However, the analysis of associations between selected sociodemographic variables and attitudes towards malaria prevention showed that only gravidity was significantly (χ² = 11.019, df = 2, p = 0.004) associated with respondents' attitude towards malaria prevention. Other variables such as age, educational level, occupation, residence, or number of antenatal clinic visits showed statistically non-significant (p > 0.05) association with respondents’ attitudes towards malaria prevention during pregnancy (Table 16). 
In addition, the analysis of associations between malaria prevention practices and selected sociodemographic variables revealed that age, educational level, residence, and number of antenatal clinic visits were significantly (p < 0.05) associated with malaria prevention practices among respondents, whereas occupation and gravidity were not significantly (p > 0.05) associated with malaria prevention practices (Table 17). 

DISCUSSION, CONCLUSION AND RECOMMENDATIONS
Discussion
Findings from this study revealed that although respondents generally possessed good knowledge regarding malaria transmission, preventive measures, and the importance of insecticide-treated nets, knowledge gaps remained, particularly regarding the recommended number of IPTp doses during pregnancy.
Knowledge of Malaria Prevention Among Pregnant Women
The high level of knowledge about malaria transmission observed in this study may largely be attributed to the respondents' regular attendance at antenatal clinics, where health education forms an integral component of routine maternal healthcare. Most respondents had attended antenatal clinics five or more times and were predominantly in the third trimester of pregnancy, thereby increasing their exposure to repeated counselling on malaria prevention. This interpretation is supported by Exavery et al. (2014), who reported that pregnant women who attended antenatal clinics regularly demonstrated significantly higher levels of malaria prevention knowledge than those with fewer clinic visits. Our finding on knowledge of malaria transmission is also consistent with a study by Adebayo et al. (2015), who reported that although awareness of malaria was widespread among pregnant women in southwestern Nigeria, adequate knowledge of malaria transmission and prevention was observed among approximately two-thirds of the respondents. 
Another important finding was that nearly all respondents recognised insecticide-treated nets as effective preventive tools. This finding suggests that health education messages concerning ITN utilisation have been successfully communicated within the study setting. Similar findings were reported by the Nigeria Malaria Indicator Survey (National Malaria Elimination Programme et al., 2022), which documented high awareness of insecticide-treated nets among pregnant women despite variations in their actual utilisation. 
The study further revealed that respondents possessed good knowledge of the consequences of malaria during pregnancy. Most participants recognised miscarriage, maternal death, low birth weight, and anaemia as potential complications associated with malaria infection during pregnancy. Such awareness is particularly important because understanding disease severity motivates individuals to adopt preventive behaviours. According to the Health Belief Model, individuals who perceive malaria as a serious health threat are more likely to comply with recommended preventive interventions (Glanz et al., 2008). Therefore, the respondents' awareness of malaria-related complications likely contributed to the overwhelmingly positive attitudes towards malaria prevention observed in the present study. 
Notably, although respondents generally demonstrated adequate knowledge of malaria prevention, notable knowledge gaps remained regarding specific components of intermittent preventive treatment in pregnancy. While approximately two-thirds (65.5%) correctly identified IPTp as a preventive intervention and 70.3% knew that it should commence during the second trimester, only about half (51.0%) correctly identified the recommended minimum of three or more IPTp doses during pregnancy. This finding suggests that respondents possessed broad knowledge of malaria prevention but lacked detailed understanding of some technical aspects of national malaria prevention guidelines. This finding is consistent with the report by Exavery et al. (2014), who noted that although many women were aware of intermittent preventive treatment, relatively few understood the complete dosing schedule recommended during pregnancy. Similarly, a study noted that misconceptions regarding IPTp administration remain common across many malaria-endemic countries despite continuous health education efforts (Hill et al., 2013). These similarities suggest that knowledge deficiencies regarding IPTp dosing represent a persistent challenge requiring targeted educational interventions during antenatal care.
Although the overall level of knowledge was encouraging, the findings indicate that health education programmes should place greater emphasis on improving understanding of intermittent preventive treatment, particularly the recommended timing and minimum number of doses. Healthcare providers should move beyond creating general awareness and focus on strengthening comprehensive understanding of malaria prevention guidelines. This enables pregnant women to make informed decisions and enhances adherence to recommended malaria prevention interventions. 
Attitude Towards Malaria Prevention Among Pregnant Women
The responses revealed that participants demonstrated an overwhelmingly positive attitude towards malaria prevention during pregnancy. The majority disagreed that sleeping under an insecticide-treated net was uncomfortable, indicating that perceived discomfort was not considered a significant barrier to ITN utilisation among most respondents. These findings collectively demonstrate that pregnant women attending the antenatal clinic generally held favourable perceptions of malaria prevention interventions. 
The overwhelmingly positive attitude observed in this study may be attributed to the respondents' high level of knowledge regarding malaria prevention and their repeated exposure to antenatal health education. Women who understand the consequences of malaria and appreciate the effectiveness of preventive interventions are more likely to develop positive attitudes towards adopting recommended preventive measures (Zare et al., 2023). Therefore, the favourable attitudes demonstrated by respondents are consistent with their relatively high knowledge levels reported earlier in this study. 
The findings concerning participants’ attitudes towards malaria prevention support the assumptions of the Health Belief Model, which proposes that health behaviour is influenced by perceived susceptibility to disease, perceived severity of its consequences, perceived benefits of preventive actions, and perceived barriers that may hinder behavioural change (Glanz et al., 2008). The respondents demonstrated high perceived susceptibility by acknowledging their risk of malaria during pregnancy, high perceived severity by recognising malaria as a dangerous disease, and high perceived benefits by expressing confidence in the effectiveness of insecticide-treated nets and intermittent preventive treatment. These perceptions collectively explain the overwhelmingly positive attitudes observed among the respondents. 
The findings of this study also agree with those of Adebayo et al. (2015), who noted that most pregnant women regarded insecticide-treated nets as effective in preventing malaria despite expressing minor concerns regarding heat and discomfort during use. This suggests that discomfort may no longer constitute a major barrier to ITN acceptance within the study population, possibly because continuous health education has increased awareness of the protective benefits of consistent ITN use. The improvement may also reflect greater acceptance of long-lasting insecticide-treated nets, which have become increasingly available through national malaria prevention programmes.
It is important to note that virtually all respondents believed that intermittent preventive treatment is safe during pregnancy and beneficial to the unborn child. This result contrasts with the findings of Hill et al. (2013), who reported that fear of adverse drug reactions and concerns about foetal safety discouraged some pregnant women from accepting IPTp in several malaria-endemic countries. This contrast could be related to health education provided during antenatal clinic visits at the study location. Thus, healthcare providers at this facility might have effectively addressed misconceptions regarding IPTp through repeated counselling during antenatal visits.
Notably, the respondents also demonstrated a strong perception of the seriousness of malaria during pregnancy. Nearly all participants agreed that malaria constitutes a serious threat to maternal and foetal health. This finding is important because perceived severity is one of the strongest predictors of preventive health behaviour according to the Health Belief Model (Glanz et al., 2008). Individuals who recognise the severe consequences of disease are generally more motivated to adopt preventive actions than those who perceive little personal risk. The respondents' awareness of complications such as miscarriage, maternal anaemia, low birth weight, and maternal death likely contributed to their favourable attitudes toward malaria prevention. 
Furthermore, the study demonstrated that respondents expressed strong willingness to comply with healthcare providers' recommendations regarding malaria prevention. Nearly all respondents indicated willingness to receive intermittent preventive treatment as prescribed. This finding reflects a high level of trust in healthcare professionals and the antenatal care system. Previous studies have shown that positive interactions between healthcare providers and pregnant women significantly improve acceptance of preventive interventions (Hill et al., 2013; Inyangudo et al., 2026). Therefore, the positive attitudes observed in this study may partly reflect effective communication between healthcare workers and pregnant women attending the antenatal clinic.
Despite the overwhelmingly positive attitudes demonstrated by respondents, the findings of this study should be interpreted cautiously in relation to the observed preventive practices. Although respondents expressed confidence in malaria prevention interventions and acknowledged their importance, only one-quarter of the respondents ultimately demonstrated good malaria prevention practices according to the operational definition adopted in this study. 
Malaria Prevention Practices Among Pregnant Women
This study evaluated malaria prevention practices among the participants using key indicators such as ownership and utilisation of insecticide-treated nets (ITNs), uptake of intermittent preventive treatment in pregnancy (IPTp), environmental sanitation practices, antenatal clinic attendance, and appropriate health-seeking behaviour during episodes of fever. Good practice was defined as consistent use of insecticide-treated nets together with receipt of at least three doses of IPTp during pregnancy. The findings revealed that despite relatively high levels of knowledge and overwhelmingly positive attitudes, optimal malaria prevention practices remained inadequate among most respondents. 
These findings are consistent with the Nigeria Malaria Indicator Survey, which noted that ownership of insecticide-treated nets exceeded their regular utilisation, while uptake of the recommended IPTp doses remained below national targets (National Malaria Elimination Programme et al., 2022). In addition, Exavery et al. (2014) noted that many pregnant women attended antenatal clinics and possessed adequate knowledge of malaria prevention but failed to complete the recommended IPTp schedule. These studies collectively suggest that the gap between knowledge, attitude and practice is a persistent challenge across malaria-endemic countries.
It is important to note that factors such as perceived effectiveness, sleeping arrangements, household environment, convenience, and comfort influence consistent use of insecticide-treated nets. A study also noted that practical issues such as heat, discomfort, and difficulty hanging nets frequently discourage regular ITN use despite adequate knowledge of their protective benefits (Pulford et al., 2011). However, this study noted that discomfort was not a major barrier to the use of ITN.
This study also demonstrated encouraging uptake of intermittent preventive treatment in pregnancy. The difference between IPTp initiation and completion suggests that although most women begin preventive treatment, many fail to complete the recommended schedule. This corroborates a previous report by Exavery et al. (2014), which noted that attendance at antenatal clinics did not necessarily guarantee completion of the recommended IPTp schedule. Hill et al. (2013) also reported that health system challenges, including inconsistent counselling, medication stock-outs, and inadequate adherence to directly observed therapy, contributed to poor IPTp completion in several sub-Saharan African countries. Although stock-outs were not specifically investigated in this study, the relatively low proportion of respondents completing three or more doses suggests that opportunities remain for improving adherence to national malaria prevention guidelines.
The study also found that respondents generally practiced other recommended malaria prevention measures apart from IPTp uptake. Nearly all respondents reported regular attendance at antenatal clinics (95.3%), environmental sanitation through clearing stagnant water around their homes (97.5%), and receipt of malaria-related health education during antenatal visits (84.0%). These findings indicate that respondents were actively engaged in several preventive behaviours that contribute to malaria control. Regular antenatal attendance is particularly important because it provides opportunities for health education, early diagnosis, administration of intermittent preventive treatment, and reinforcement of preventive practices. Similarly, environmental sanitation contributes to reducing mosquito breeding sites and complements other vector control strategies. 
The findings further demonstrated encouraging health-seeking behaviour during episodes of fever. Approximately two-thirds of the respondents reported visiting a hospital as their first response to fever, whereas relatively few relied on herbal remedies or took no action. Appropriate health-seeking behaviour is essential because early diagnosis and prompt treatment reduce the risk of severe maternal complications associated with malaria during pregnancy. Nevertheless, the finding that approximately one-fifth of respondents practised self-medication remains a cause for concern. Self-medication during pregnancy may delay appropriate diagnosis, expose women to inappropriate medications, and increase the risk of adverse maternal and foetal outcomes. This observation highlights the need for continued health education emphasizing the importance of seeking professional medical care whenever malaria symptoms develop. 
The discrepancy between knowledge, attitude, and actual preventive practice represents one of the most important findings of this study. While over three-quarters of the respondents possessed adequate knowledge and more than ninety-five percent demonstrated positive attitudes toward malaria prevention, only one-quarter fulfilled the criteria for good preventive practice. The KAP framework recognizes that practice is influenced not only by knowledge and perceptions but also by contextual, behavioural, socio-cultural, and health system factors that either facilitate or hinder implementation of preventive measures. Consequently, the findings demonstrate that translating awareness into sustained preventive behaviour remains a significant challenge among pregnant women. The Health Belief Model provides a useful explanation for the observed pattern of preventive practices. According to the model, behavioural change depends not only on perceived benefits but also on perceived barriers, self-efficacy, cues to action, and enabling environmental conditions. Therefore, despite possessing adequate knowledge and favourable attitudes, some respondents may have encountered practical barriers that prevented consistent use of insecticide-treated nets or completion of the recommended IPTp schedule. 
Conclusion
Based on the findings of this study, it is concluded that pregnant women attending the antenatal clinic at Federal Teaching Hospital Katsina generally possess adequate knowledge and highly favourable attitudes towards malaria prevention. The respondents demonstrated good understanding of malaria transmission, recognised the importance of insecticide-treated nets and intermittent preventive treatment, and appreciated the dangers associated with malaria during pregnancy. However, despite these encouraging findings, the study identified a substantial gap between knowledge, attitude, and actual preventive practices. Although respondents were knowledgeable and expressed willingness to adopt recommended preventive measures, only a relatively small proportion demonstrated good malaria prevention practices according to the study's operational criteria. 
Recommendations
Based on the findings of this study, the following recommendations are proposed:
1. Healthcare providers should strengthen health education during antenatal clinic visits, with particular emphasis on the recommended timing and minimum number of IPTp doses during pregnancy. 
2. Pregnant women should be encouraged to initiate antenatal care early in pregnancy to ensure adequate opportunities for receiving malaria prevention education and completing the recommended IPTp schedule. 
3. Hospital management should ensure uninterrupted availability of sulfadoxine-pyrimethamine and insecticide-treated nets to facilitate consistent implementation of national malaria prevention guidelines. 
4. Healthcare workers should reinforce counselling regarding consistent nightly use of insecticide-treated nets and address misconceptions that may discourage their utilisation. 
5. The National Malaria Elimination Programme (NMEP) should strengthen community-based awareness campaigns aimed at improving adherence to recommended malaria prevention interventions among pregnant women. 
6. Government and development partners should continue supporting free distribution of insecticide-treated nets and ensure regular monitoring of IPTp implementation within antenatal clinics. 
7. Community leaders and religious organisations should be actively involved in promoting malaria prevention education to enhance community acceptance and encourage sustained behavioural change. 
8. Regular supportive supervision should be conducted to ensure strict compliance with directly observed therapy during IPTp administration across antenatal clinics. 
Limitations of the Study
The study was subject to the following limitations:
1. The study was conducted at only one tertiary healthcare facility; therefore, the findings may not be generalisable to all pregnant women in Katsina State or Nigeria. 
2. The use of a cross-sectional research design limited the ability to establish causal relationships between socio-demographic characteristics and malaria prevention behaviours. 
3. Information was collected through self-administered questionnaires, making the study susceptible to recall bias and social desirability bias, particularly regarding reported preventive practices. 
4. The study relied primarily on respondents' self-reported practices without independent verification through observation or review of antenatal records. 
5. Some important behavioural and health system factors influencing malaria prevention practices were beyond the scope of the present study. 
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Table 1: Knowledge of Malaria Transmission and Mosquito Biting Time (N = 400)
	Variable
	Response
	Frequency
	Percentage (%)

	Mode of malaria transmission
	Mosquito bite (Correct)
	397
	99.3

	
	Dirty water
	0
	0.0

	
	Sun
	0
	0.0

	
	Do not know
	0
	0.0

	
	Missing
	3
	0.7

	Mosquitoes transmit malaria mostly at
	Night (Correct)
	366
	91.5

	
	Anytime
	30
	7.5

	
	Day
	0
	0.0

	
	Do not know
	0
	0.0

	
	Missing
	4
	1.0































Table 2: Respondents' Knowledge of the Consequences of Malaria in Pregnancy (N = 396)
	Consequence
	Frequency
	Percentage (%)

	Miscarriage
	294
	74.2

	Death
	261
	65.9

	Low birth weight
	254
	64.1

	Anaemia
	198
	50.0

	Do not know
	32
	8.1


Multiple responses were allowed; therefore, percentages do not total 100%.















Table 3: Knowledge of Malaria Prevention Methods (N = 397)
	Preventive measure
	Frequency
	Percentage (%)

	Sleeping under insecticide treated net (ITN)
	391
	98.5

	Taking intermittent preventive treatment in pregnancy (IPTp)
	367
	92.4

	Environmental sanitation
	344
	86.6

	Mosquito coil
	182
	45.8

	Herbal remedies
	47
	11.8


Multiple responses were allowed.















Table 4: Knowledge of ITN and Intermittent Preventive Treatment (N = 400)
	Variable
	Response
	Frequency
	Percentage (%)

	ITNs prevent malaria
	Yes (Correct)
	393
	98.3

	
	No
	1
	0.3

	
	Do not know
	2
	0.5

	
	Missing
	4
	1.0

	IPTp is used to
	Prevent malaria (Correct)
	262
	65.5

	
	Treat malaria
	123
	30.8

	
	Increase blood
	1
	0.3

	
	Do not know
	10
	2.5

	
	Missing
	4
	1.0

	IPTp should start in
	Second trimester (Correct)
	281
	70.3

	
	First trimester
	84
	21.0

	
	Third trimester
	3
	0.8

	
	Do not know
	28
	7.0

	
	Missing
	4
	1.0

	Recommended minimum IPTp doses
	Three or more doses (Correct)
	204
	51.0

	
	One dose
	99
	24.8

	
	Two doses
	46
	11.5

	
	Do not know
	48
	12.0

	
	Missing
	3
	0.7

	ITN should be used
	Every night (Correct)
	364
	91.0

	
	Occasionally
	30
	7.5

	
	Only when sick
	3
	0.8

	
	Missing
	3
	0.7









Table 5: Overall Knowledge of Malaria Prevention Among Respondents (N = 400)
	Knowledge level
	Frequency
	Percentage (%)

	Adequate knowledge
	313
	78.3

	Inadequate knowledge
	87
	21.7

	Total
	400
	100.0



















Table 6: Attitude Towards Malaria Prevention Among Respondents (N = 400)
	Statement
	Strongly Agree n (%)
	Agree n (%)
	Disagree n (%)
	Strongly Disagree n (%)

	I am at risk of malaria during pregnancy
	322 (81.3)
	71 (17.9)
	2 (0.5)
	1 (0.3)

	Malaria in pregnancy is dangerous
	294 (74.1)
	103 (25.9)
	0 (0.0)
	0 (0.0)

	Insecticide treated nets are effective in preventing malaria
	281 (71.1)
	111 (28.1)
	2 (0.5)
	1 (0.3)

	IPTp drugs are safe during pregnancy
	282 (71.2)
	114 (28.8)
	0 (0.0)
	0 (0.0)

	IPTp protects my baby
	285 (72.2)
	107 (27.1)
	2 (0.5)
	1 (0.3)

	Sleeping under an insecticide treated net is uncomfortable
	53 (13.5)
	53 (13.5)
	184 (46.8)
	103 (26.2)

	I am willing to take IPTp as prescribed
	293 (74.4)
	100 (25.4)
	1 (0.2)
	0 (0.0)

	Malaria prevention is important
	280 (70.7)
	116 (29.3)
	0 (0.0)
	0 (0.0)
















Table 7: Respondents' Attitude Towards Malaria Prevention (N = 400)
	Attitude Statement
	Positive Response (%)
	Negative Response (%)

	Perceived susceptibility to malaria
	99.2
	0.8

	Malaria in pregnancy is dangerous
	100.0
	0.0

	ITNs are effective
	99.2
	0.8

	IPTp is safe
	100.0
	0.0

	IPTp protects the baby
	99.3
	0.7

	ITN is uncomfortable (Reverse scored)
	73.0
	27.0

	Willingness to take IPTp
	99.8
	0.2

	Malaria prevention is important
	100.0
	0.0














Table 8: Overall Attitude Towards Malaria Prevention Among Respondents (N = 400)
	Overall attitude
	Frequency
	Percentage (%)

	Positive attitude
	382
	95.5

	Negative attitude
	18
	4.5

	Total
	400
	100.0


















Table 9: Ownership and Utilization of Insecticide Treated Nets (ITNs) (N = 400)
	Variable
	Response
	Frequency
	Percentage (%)

	Ownership of ITN
	
	
	

	Yes
	264
	66.0
	

	No
	130
	32.5
	

	Missing
	6
	1.5
	

	Sleeping under an ITN
	
	
	

	Yes
	246
	61.5
	

	No
	148
	37.0
	

	Missing
	6
	1.5
	

















Table 10: Uptake of Intermittent Preventive Treatment in Pregnancy (IPTp) (N = 400)
	Variable
	Response
	Frequency
	Percentage (%)

	Received IPTp during current pregnancy
	Yes
	361
	90.3

	
	No
	35
	8.8

	
	Missing
	4
	1.0

	Number of IPTp doses received
	One dose
	155
	38.8

	
	Two doses
	90
	22.5

	
	Three or more doses
	134
	33.5

	
	Missing
	21
	5.2

	IPTp taken under Directly Observed Therapy (DOT)
	Yes
	341
	85.3

	
	No
	39
	9.8

	
	Missing
	20
	5.0















Table 11: Other Malaria Prevention Practices Among Respondents (N = 400)
	Practice
	Yes n (%)
	No n (%)

	Regular attendance at antenatal clinic
	381 (95.3)
	14 (3.5)*

	Clear stagnant water around home
	390 (97.5)
	6 (1.5)*

	Received malaria health education during ANC
	336 (84.0)
	60 (15.0)*


*The remaining responses represent missing data (4 respondents; 1.0%).













Table 12: First Action Taken During an Episode of Fever (N = 400)
	Action
	Frequency
	Percentage (%)

	Visited hospital
	261
	65.3

	Self-medication
	87
	21.8

	Herbal treatment
	9
	2.3

	Did nothing
	1
	0.3

	Other (Chemist/Medicine store)
	38
	9.5

	Missing
	4
	1.0

	Total
	400
	100.0














Table 13: Overall Malaria Prevention Practice Among Respondents (N = 400)
	Practice level
	Frequency
	Percentage (%)

	Good practice
	102
	25.5

	Poor practice
	298
	74.5

	Total
	400
	100.0


















Table 14: Summary of Overall Knowledge, Attitude and Practice of Malaria Prevention among the Respondents (N = 400)
	Variable
	Category
	Frequency
	Percentage (%)

	Knowledge
	Adequate
	313
	78.3

	
	Inadequate
	87
	21.7

	Attitude
	Positive
	382
	95.5

	
	Negative
	18
	4.5

	Practice
	Good
	102
	25.5

	
	Poor
	298
	74.5















Table 15: Association Between Selected Socio-demographic Characteristics and Knowledge of Malaria Prevention (N = 400)
	Variable
	χ²
	df
	p-value

	Age
	73.463
	5
	<0.001

	Educational level
	37.712
	3
	<0.001

	Occupation
	37.289
	8
	<0.001

	Residence
	6.827
	1
	0.009

	Gravidity
	68.592
	2
	<0.001

	Number of ANC visits
	50.747
	2
	<0.001














Table 16: Association Between Selected Socio-demographic Characteristics and Attitude Towards Malaria Prevention (N = 400)
	Variable
	χ²
	df
	p-value

	Age
	10.471
	5
	0.063

	Educational level
	1.012
	3
	0.798

	Occupation
	9.999
	8
	0.265

	Residence
	0.869
	1
	0.351

	Gravidity
	11.019
	2
	0.004

	Number of ANC visits
	2.633
	2
	0.268












Table 17: Association Between Selected Socio-demographic Characteristics and Malaria Prevention Practices (N = 400)
	Variable
	χ²
	df
	p-value

	Age
	11.736
	5
	0.039

	Educational level
	13.184
	3
	0.004

	Occupation
	11.747
	8
	0.163

	Residence
	9.099
	1
	0.003

	Gravidity
	4.829
	2
	0.089

	Number of ANC visits
	67.147
	2
	<0.001






