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Background: Malaria in pregnancy remains a major public health challenge in Nigeria, contributing to maternal anemia, low birth weight, and adverse neonatal outcomes. Intermittent preventive treatment with sulfadoxine‑pyrimethamine (IPTp‑SP) and routine antenatal care (ANC) are key interventions for reducing these risks. Understanding pregnant women’s awareness and utilization of SP is critical to improving coverage and health outcomes.
Methods: A cross-sectional facility-based survey was conducted in three secondary-level hospitals across Osun State. Pregnant women aged 18–49 years who had received at least one dose of SP and consented to participate were included. Using systematic sampling, 250 participants were recruited and interviewed with structured, validated questionnaires administered by trained research assistants. Data were collected using KoboCollect, stored securely, and analyzed descriptively with SPSS v23. Likert-scale responses were grouped into positive, neutral, and negative categories. Statistical significance was set at p<0.05.
Results: Awareness of malaria risks was high, with 94.0 % agreeing that malaria in pregnancy can cause anemia and 98.6 % recognizing its potential severity for mother and fetus. Regarding personal susceptibility, 88.4 % perceived themselves at risk. The utility of SP for malaria prevention was acknowledged by 96.0 %, although only 69.6 % were aware of potential adverse reactions. Positive attitudes toward ANC attendance were widespread, with 98.0 % expressing agreement on its benefits. These findings indicate high awareness but highlight gaps in understanding SP safety and optimal utilization.
Conclusion: Pregnant women attending ANC in Osun State demonstrated substantial awareness of malaria prevention and the role of SP. However, knowledge gaps regarding adverse reactions and adherence to recommended IPTp-SP dosing suggest the need for targeted health education and reinforcement of ANC practices to improve coverage and maternal-fetal health outcomes.
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Introduction
Malaria remains a major global public health concern, particularly in tropical and subtropical regions where transmission is intense (Kogan, 2020). Globally, an estimated 219 million malaria cases and over 435,000 deaths were recorded in recent years, with approximately 95% of cases and deaths occurring in sub-Saharan Africa (Patel et al., 2024). Pregnant women constitute one of the most vulnerable groups due to reduced immunity during pregnancy, which predisposes them to malaria infection and its complications (Obase et al., 2023). It is estimated that about 25 million pregnant women are at risk of malaria annually, with malaria in pregnancy contributing to over 10,000 maternal deaths and approximately 200,000 neonatal deaths each year in Africa (Desai and Cot, 2026). In addition, global estimates indicate that exposure to malaria during pregnancy led to over 800,000 low birth weight infants annually, emphasizing its far-reaching consequences on maternal and child health (Reddy et al., 2023).
In Nigeria, malaria remains endemic and constitutes a leading cause of morbidity and mortality among pregnant women (Omang, 2020). The country bears a disproportionate share of the global burden, contributing significantly to malaria cases and deaths worldwide (Nnamonu et al., 2020). Studies have shown that up to 80% of pregnant women in some Nigerian settings experience malaria during pregnancy, reflecting the high transmission intensity and vulnerability in the population (Okafor et al., 2019; Oyerogba et al., 2023). Despite national and global control efforts, the burden persists due to a combination of environmental, socioeconomic, and health system factors (Shaffer et al., 2020). Favorable climatic conditions, including high rainfall and temperature, promote mosquito breeding, while poor sanitation, stagnant water, and inadequate vector control measures further sustain transmission (Baitharu et al., 2021). Additionally, weak health systems, late antenatal care (ANC) attendance, low awareness, and poverty contribute significantly to the continued high prevalence of malaria in pregnancy (Bogale et al., 2025).
Geographically, malaria transmission varies across Nigeria, with higher prevalence observed in regions characterized by dense populations, poor infrastructure, and conducive ecological conditions for mosquito breeding (Awosolu et al., 2021). States in the southern and southwestern regions, including Lagos, Ogun, Oyo, and Osun, experience persistent malaria transmission due to their humid climate and prolonged rainy seasons (Kar et al., 2014; Awosolu et al., 2021). Although these areas may have relatively better access to healthcare services compared to northern regions, gaps in preventive practices and utilization of malaria control interventions remain significant.
Osun State, located in southwestern Nigeria, represents a typical malaria-endemic setting where pregnant women are continuously exposed to malaria risk. Evidence from studies conducted in Osogbo, the state capital, shows that while a substantial proportion of pregnant women are aware of malaria preventive measures, the uptake of recommended intermittent preventive treatment in pregnancy using sulphadoxine-pyrimethamine (IPTp-SP) remains low, with only about 10.1% achieving the recommended three or more doses (Adeyemo et al., 2024). This indicates a critical gap between knowledge and actual practice. Factors such as drug stock-outs, poor supervision of directly observed therapy, misconceptions about drug safety, and inadequate health education have been identified as key contributors to this low uptake.
The persistence of malaria in Osun State, despite the availability of effective preventive strategies, highlights the need to explore behavioral and contextual factors influencing utilization. Knowledge and awareness of pregnant women play a crucial role in determining health-seeking behavior and adherence to preventive interventions such as IPTp-SP (Nyaaba et al., 2021). Poor knowledge of malaria transmission and prevention, negative perceptions about drug safety, and suboptimal health practices such as late ANC booking can significantly limit the effectiveness of malaria control programs (Hill et al., 2013).
Given the high burden of malaria in pregnancy, the suboptimal uptake of IPTp-SP, and the evident gaps between awareness and utilization in Osun State, there is a need for context-specific evidence to inform targeted interventions. Therefore, this study focuses on assessing the knowledge, attitudes, and practices of pregnant women and examining how these factors are associated with IPTp-SP uptake in Osun State, Nigeria. Understanding these relationships is essential for designing effective strategies to improve maternal health outcomes and reduce the burden of malaria in pregnancy.
Methodology
Study design
The current research was a cross-sectional evaluation at the facility level, which was conducted in Osun State, southwestern Nigeria, as the pre-intervention measure of a mixed-methods, non-equivalent control-group quasi-experimental study. The data were gathered in three hospitals with a secondary level in the three senatorial districts, namely: State Specialist Hospital, Asubiaro (Osun Central); State Hospital, Ede (Osun West); and State Hospital, Ilesa (Osun East).
Study population and eligibility
The population of the study were pregnant women aged between 18 and 49 years who received antenatal care (ANC) at the identified facilities, had at least one dose of sulphadoxine-pyrimethamine (SP) in the current pregnancy and had given oral informed consent. Women who were below 18 years of age, those who were critically ill, and unable to participate, those who came during their initial booking visit without receiving SP, and those that refused consent were excluded.
Sample size and sampling
A sample size of 250 women was targeted based on Fisher formula with allowance for non-response, and participants were selected using systematic sampling of ANC attendees guided by clinic registers. Recruitment occurred in quiet consultation spaces to ensure privacy.
Data collection
The interviews were conducted by trained female research assistants using interviewer-administered structured questionnaires based on validated questionnaires. The observed data were stored in password-protected Android devices with the help of KoboCollect, and then transferred to a safe cloud storage. The interviews were conducted in a secluded section of the ANC clinic to maintain the confidentiality of the information and ANC cards and registers were used to get information about service-delivery.
Data analysis
The survey responses, measured on a five-point Likert scale, were analyzed descriptively. Frequencies and percentages were calculated for each response category to assess knowledge and attitudes regarding malaria in pregnancy, SP use, and antenatal care. Responses were grouped into positive (Agree/Strongly Agree), neutral, and negative (Disagree/Strongly Disagree) categories to identify trends and gaps. This approach facilitated comparison across variables and enabled interpretation in the context of existing literature, highlighting areas of strong awareness as well as aspects requiring targeted health education. Descriptive statistics provided a clear, evidence-based overview of participant perceptions. The analysis of data was done in Statistical Package for Social Social (SPSS) v23. The statistical significance was determined at p<0.05.
Ethical considerations
The review committees of Adeleke University and Osun State ministry of health gave ethical approval. Informed consent was taken by word of mouth to suit different participants due to their literacy levels. No individual identifiable data was gathered; passwords were used on all the devices and files and access was controlled.
Result
Table 1 describes the sociodemographic characteristics and knowledge of malaria among the respondents. Most participants were in the second trimester, particularly between 23–27 weeks of gestation (56.8%), followed by those at 18–22 weeks (21.6%) and 28–32 weeks (16.0%), while only a small proportion were in the early stage of pregnancy (13–17 weeks, 5.6%). In terms of education, the majority had at least a secondary level of education, with 48.8% having tertiary education and 46.0% secondary education, while only 7.2% had primary education, indicating a relatively well-educated population. However, knowledge of malaria causes was generally poor. Although 34.0% correctly identified mosquito bites as the cause of malaria, a larger proportion (61.2%) incorrectly attributed it to stress or overworking, and 4.8% gave other responses. Regarding risk perception, just over half of the respondents (57.2%) correctly recognized that pregnant women are at higher risk of malaria, while a substantial proportion (42.8%) did not, suggesting gaps in awareness.
Table 1: sociodemographic characteristics and knowledge of malaria among the respondents.
	Variable
	Category
	Frequency (n)
	Percentage (%)

	Gestational age in pregnancy
	13-17 weels
	14
	5.6

	
	18-22 weeks
	54
	21.6

	
	23-27 weeks
	142
	56.8

	
	28-32 weeks
	40
	16.0

	Highest level of Education
	Primary Education
	18
	7.2

	
	Secondary Education
	115
	46.0

	
	Tertiary Education
	117
	48.8

	Causes of malaria
	Mosquito bite
	85
	34.0

	
	Stress/overworking
	153
	61.2

	
	Others
	12
	4.8

	Do pregnant women have more risk of having malaria
	Yes
	143
	57.2

	
	No
	107
	42.8


Respondents’ knowledge of the complications of malaria in pregnancy. Overall, awareness of the correct complications is high. A large majority correctly identified that malaria in pregnancy can cause preterm delivery (90.4%), anaemia (90.0%), stillbirth (86.4%), and abortion (82.4%), indicating good knowledge in these areas. Regarding big babies at birth, only 5.2% responded “Yes,” while 94.8% said “No,” which reflects good knowledge, as malaria is not associated with increased birth weight. However, there is some level of misconception, as 32.0% of respondents incorrectly believed that malaria in pregnancy can cause typhoid fever, while 68.0% correctly identified that it does not as shown in table 2.

Table 2: Participants knowledge of the complications of malaria in pregnancy.
	Variable
	Yes
	No

	Can malaria in pregnancy cause the following?
	Frequency (n)
	Percentage (%)
	Frequency (n)
	Percentage (%)

	a. Big babies at birth
	13
	5.2
	237
	94.8

	b. Abortion
	206
	82.4
	44
	17.6

	c. Still birth
	216
	86.4
	34
	13.6

	d. Preterm delivery
	226
	90.4
	24
	9.6

	e. Anaemia
	225
	90
	25
	10

	f. Typhoid fever
	80
	32.0
	170
	68



In table 3 below, overall awareness of SP is very high, with 98.4% of respondents reporting that they know about SP. However, detailed knowledge of its correct use is mixed. While 52.4% correctly identified SP as a drug used to prevent malaria in pregnancy, a substantial proportion (42.8%) incorrectly believed it is used to treat malaria, indicating a key misconception. Regarding the timing of initiation, just over half (54.8%) correctly identified that SP should be commenced around 13 weeks of pregnancy, while others selected incorrect timings such as very late in pregnancy (24.8%) or 8 weeks (8.0%), suggesting gaps in knowledge. For the interval between doses, the correct response (4 weeks apart) was identified by only 17.6%, while the majority selected 3 weeks (44.0%) or other incorrect options, indicating poor knowledge in this area. Knowledge of the minimum required dose was also limited. Only a small proportion correctly identified 3 doses (2.0%), while many respondents selected incorrect options such as 1 dose (50.8%) or 4 doses (31.6%), showing significant misunderstanding of recommended guidelines. In terms of practice, only 24% of respondents reported that SP was administered as directly observed therapy (DOT), while a large majority (76%) indicated it was not, suggesting gaps in proper implementation of IPTp guidelines. Overall, although awareness of SP is high, there are significant gaps in knowledge regarding its correct use, timing, dosage, and administration, which may affect optimal uptake and effectiveness.
Table 3: Participants knowledge and practices regarding Sulphadoxine-Pyrimethamine (SP) for malaria prevention in pregnancy
	Variables
	Category
	Frequency
	Percentage

	Do you know about SP?
	Yes
	246
	98.4

	
	No
	4
	1.6

	What is SP used for?
	I don’t know
	7
	2.8

	
	To increase blood level during pregnancy?
	5
	2.0

	
	To prevent malaria in pregnancy
	131
	52.4

	
	To treat malaria in pregnancy
	107
	42.8

	From what age in pregnancy should SP be commenced
	8 weeks
	20
	8.0

	
	13 weeks
	137
	54.8

	
	16 weeks
	27
	10.8

	
	Very late in pregnancy
	62
	24.8

	
	I don’t know
	4
	1.6

	How many weeks apart should SP be taken
	1 week

2 weeks
	89

3
	35.6

1.2

	
	3 weeks
	110
	44.0

	
	4 weeks
	44
	17.6

	
	I don’t know
	4
	1.6

	What is the minimum dose a pregnant woman should receive before delivery
	1 dose
	127
	50.8

	
	2 doses
	19
	7.6

	
	3 doses
	5
	2.0

	
	4 doses
	79
	31.6

	
	5 doses and above
	1
	0.4

	
	I don’t know
	19
	7.6

	Was SP given and administered as directly observed therapy (DOT) 
	Yes

No
	60

190
	24

76



The survey assessed knowledge and attitudes regarding malaria in pregnancy, the use of sulfadoxine-pyrimethamine (SP), and the benefits of antenatal care (ANC). Regarding the perception that malaria in pregnancy can cause anemia, the majority of respondents demonstrated good awareness, with 48.0% agreeing and 46.0% strongly agreeing. Only a small minority disagreed or were neutral. Similarly, almost all respondents (98.6%) recognized that malaria in pregnancy can be severe for both the mother and the fetus, reflecting a strong understanding of the potential complications. When asked about their personal susceptibility, 88.4% of participants agreed or strongly agreed that they are at higher risk of malaria due to pregnancy, though a notable 10.4% were either unsure or disagreed, suggesting a minor gap in risk perception. Regarding SP, most respondents acknowledged its preventive role, with 49.2% agreeing and 46.8% strongly agreeing that it is a useful drug for malaria prevention in pregnancy. Awareness of possible severe reactions to SP was slightly lower, as 69.6% agreed or strongly agreed that such reactions can occur, while a smaller proportion were unaware or disagreed.Finally, the benefits of attending ANC were widely recognized, with 43.6% agreeing and 54.4% strongly agreeing. Only a very small number disagreed. Overall, these findings indicate high levels of knowledge and positive attitudes toward malaria prevention, SP use, and antenatal care, with minor gaps related to awareness of SP adverse reactions and personal susceptibility to malaria during pregnancy according to table 4.
Table 4: Perception of pregnant women on/about Malaria in Pregnancy and use of Sulphadoxine Pyremethamine  (SP)

	Variables
	Category
	Frequency (n)
	Percentage (%)

	Malaria in pregnancy can cause anemia
	Agree
	120
	48.0

	
	Strongly Agree
	117
	46.0

	
	Neither Agree nor Disagree
	7
	2.8

	
	Disagree
	5
	2.0

	
	Strongly Disagree
	1
	0.4

	Malaria in pregnancy can be severe for mother and fetus
	Agree
	156
	63.4

	
	Strongly Agree
	88
	35.2

	
	Neither Agree nor Disagree
	1
	0.4

	
	Disagree
	3
	1.2

	
	Strongly Disagree
	2
	0.8

	I am susptible to malaria because I am pregnant
	Agree
	139
	55.6

	
	Strongly Agree
	82
	32.8

	
	Neither Agree nor Disagree
	3
	1.2

	
	Disagree
	24
	9.6

	
	Strongly Disagree
	2
	0.8

	SP is a useful drug that can prevent malaria in pregnancy
	Agree
	123
	49.2

	
	Strongly Agree
	117
	46.8

	
	Neither Agree nor Disagree
	5
	2.0

	
	Disagree
Strongly disagree
	2
3
	0.8
1.2

	Some people can have severe reactions to SP 
	Agree
	143
	43.6

	
	Strongly Agree
	65
	26.0

	
	Neither Agree nor Disagree
	-
	-

	
	Disagree
	19
	7.6

	
	Strongly Disagree
	5
	2.0

	Attending ANC is beneficial
	Agree
	109
	43.6

	
	Strongly Agree
	136
	54.4

	
	Neither Agree nor Disagree
	-
	-

	
	Disagree
	3
	1.2

	
	Strongly Disagree
	2
	0.8



Discussion
This study assessed the knowledge, attitudes, and practices related to malaria in pregnancy and the use of sulfadoxine-pyrimethamine (SP) among antenatal attendees. The findings reveal a complex interplay between educational status, awareness, and accurate knowledge.
Despite the high level of formal education among respondents, knowledge of malaria causation was suboptimal, with a majority attributing the disease to stress or overworking rather than mosquito bites. This finding is consistent with the report of Okafor (2019), which highlight persistent misconceptions about malaria transmission even among educated populations. Similar observations have been documented in studies conducted in Nigeria and Ghana, suggesting that formal education does not necessarily translate into disease-specific health literacy. Risk perception of malaria in pregnancy was moderate, with just over half of respondents recognizing increased susceptibility during pregnancy (Bahaah, 2018; Umar et al., 2025). This is a critical finding, as perceived susceptibility is a key determinant of preventive health behavior. The Roll Back Malaria Partnership has emphasized that low risk perception can negatively influence the uptake of preventive interventions such as intermittent preventive treatment in pregnancy (IPTp) ( et al., 2021). In contrast, awareness of the complications of malaria in pregnancy was high. Most respondents correctly identified anemia, preterm delivery, stillbirth, and abortion as potential outcomes. This pattern suggests that health education messages delivered during antenatal care may be more effective in emphasizing the consequences of malaria rather than its etiology (Balami et al., 2021). However, the observed misconception linking malaria with typhoid fever indicates ongoing confusion between febrile illnesses, which has been widely reported in Sub-Saharan Africa.
Awareness of SP was nearly universal among respondents, reflecting successful dissemination of malaria prevention messages. However, detailed knowledge regarding its correct use was limited. A substantial proportion of participants incorrectly identified SP as a treatment for malaria rather than a preventive intervention. Additionally, knowledge gaps were evident in the timing of initiation, dosing intervals, and minimum number of required doses. These findings are consistent with Anson et al. (2025) reports indicating that while awareness of IPTp-SP is high, accurate knowledge of its administration remains inadequate in many settings. The low proportion of respondents reporting administration of SP under directly observed therapy (DOT) raises concerns about adherence to recommended guidelines. According to WHO recommendations, DOT is essential to ensure compliance and maximize the effectiveness of IPTp. The observed gap may reflect broader health system challenges, including inadequate supervision, high patient load, and inconsistencies in service delivery.
Despite these knowledge gaps, respondents demonstrated generally positive attitudes toward malaria prevention, SP use, and antenatal care attendance. The majority acknowledged the severity of malaria in pregnancy and the benefits of ANC services. However, some gaps remain in awareness of SP-related adverse reactions and personal susceptibility, indicating areas for improvement in health education. Overall, the findings highlight a disconnect between awareness, accurate knowledge, and practice. While general awareness and attitudes are encouraging, persistent misconceptions and poor adherence to IPTp guidelines may undermine malaria prevention efforts. Strengthening targeted health education during antenatal visits, alongside improving the implementation of IPTp strategies such as DOT, is essential to enhance maternal and fetal health outcomes.
Conclusion
The study found that although respondents had high awareness and positive attitudes toward malaria in pregnancy and antenatal care, there were notable gaps in accurate knowledge and proper practice. Misconceptions about malaria causation and inadequate understanding of the correct use of sulfadoxine-pyrimethamine (SP) were evident. Additionally, poor implementation of directly observed therapy (DOT) highlights challenges in service delivery. Strengthened health education and improved adherence to IPTp guidelines during antenatal care are essential to enhance malaria prevention outcomes in pregnancy.
Recommendation for policy making and implementation
To improve malaria prevention in pregnancy, policies should prioritize strengthening health education during antenatal care by providing clear, consistent, and culturally appropriate information on malaria transmission, risks in pregnancy, and the correct use of sulfadoxine-pyrimethamine (SP). This should be supported by regular training and retraining of healthcare workers to ensure they are well-informed about current IPTp-SP guidelines, including proper timing, dosage, and the importance of administering SP under directly observed therapy (DOT). In addition, there is a need to reinforce the implementation of DOT through effective supervision and monitoring systems within health facilities to ensure compliance with recommended practices. Public health communication strategies should also be expanded beyond health facilities to the community level using media campaigns and local outreach programs to address misconceptions about malaria and improve risk perception among pregnant women. Furthermore, policymakers should ensure a reliable supply of SP in all antenatal clinics by strengthening procurement and distribution systems to avoid stock-outs that could disrupt service delivery. Finally, integrating routine monitoring and evaluation mechanisms into maternal health programs will be essential for tracking IPTp uptake, assessing adherence to guidelines, and informing continuous improvements in program implementation.
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