Health System Strengthening and Uptake of IPTp-SP during Antenatal Care: A Quasi-Experimental Study in Osun State, Nigeria



Abstract
Background: Malaria in pregnancy remains a major public health problem in Nigeria, contributing significantly to maternal and neonatal morbidity and mortality. Despite the effectiveness of Intermittent Preventive Treatment in pregnancy with Sulfadoxine-Pyrimethamine (IPTp-SP), its uptake remains low due to weak antenatal care (ANC) systems and inadequate health education. 
Aim: This study aims to assess the effect of health system strengthening on IPTp-SP uptake in Osun State, Nigeria.
Methods: A non-equivalent control-group quasi-experimental design was employed, with baseline and endline facility-based surveys conducted in three secondary health facilities across Osun State. The intervention was implemented at State Specialist Hospital, Asubiaro, while State Hospital Ede and State Hospital Ilesa served as control sites. A total of 250 pregnant women aged 18–49 years who had received at least one dose of IPTp-SP were recruited using systematic sampling. The intervention, conducted over eight weeks, included structured health education, provider training, improved data documentation using NHMIS registers, WhatsApp-based reminders, and logistical support for SP administration. Data were collected using interviewer-administered questionnaires via KoboCollect and analyzed using SPSS version 23. Descriptive and comparative analyses were performed, with statistical significance set at p < 0.05.
Results: At baseline, both groups showed poor knowledge of malaria and IPTp-SP. Following the intervention, the intervention group demonstrated a marked improvement in knowledge of malaria causation, risk during pregnancy, and IPTp-SP use, reaching 100% correct responses in key domains, while the control group showed minimal change.
Conclusion: Health system strengthening through structured ANC education improves knowledge of malaria and IPTp-SP. Integrating such education into routine ANC is essential for improving IPTp-SP uptake and reducing malaria in pregnancy.
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Introduction
Malaria remains one of the most significant global public health challenges, with a disproportionate burden in sub-Saharan Africa [1]. Recent estimates indicate that there were approximately 249 million malaria cases and 608,000 deaths globally, with about 94–95% of these occurring in Africa [2,3]. Nigeria alone accounts for nearly 27% of global malaria cases and about 31% of malaria-related deaths, making it the highest contributor to the global malaria burden [4,5]. Within this context, pregnant women are particularly vulnerable, with an estimated 25 million pregnancies exposed to malaria annually in endemic regions [6], resulting in over 10,000 maternal deaths and approximately 200,000 neonatal deaths each year [7]. Malaria in pregnancy is also responsible for more than 800,000 cases of low birth weight annually, further contributing to neonatal morbidity and mortality [6]. These outcomes are largely driven by pregnancy-associated immunological changes and the pathological process of placental malaria, where sequestration of infected erythrocytes in the placenta leads to maternal anaemia [8], intrauterine growth restriction [9], preterm delivery [10], and stillbirth [11]. In high-transmission settings such as Nigeria, studies suggest that up to 60–80% of pregnant women may experience malaria infection during pregnancy, reflecting the persistent intensity of transmission [12].
Despite ongoing control efforts, malaria remains endemic in Nigeria due to a combination of environmental, socio-economic, and health system factors [13]. Favorable climatic conditions, including high rainfall and temperature, support year-round mosquito breeding, while poor sanitation, inadequate vector control, and rapid urbanization sustain transmission [14]. Although antenatal care (ANC) coverage is relatively high, the effective delivery of malaria prevention interventions remains suboptimal [15]. National data show that while over 80% of pregnant women attend at least one ANC visit, only about 63% receive at least one dose of intermittent preventive treatment in pregnancy with Sulphadoxine-Pyrimethamine (IPTp-SP) [16], and just 32% receive the recommended three or more doses (IPTp3+) (NMIS, 2021) [16]. This indicates a clear gap between service utilization and optimal preventive coverage.
To address this burden, the World Health Organization recommends IPTp-SP as a key intervention in moderate to high transmission settings [17]. The guideline advocates monthly administration of SP from the second trimester until delivery under directly observed therapy during ANC visits [17]. Evidence shows that receiving at least three doses of IPTp-SP can reduce the risk of low birth weight by 20–30% and significantly decrease neonatal mortality [18]. However, despite its effectiveness, uptake remains low in many settings due to health system and demand-side challenges.
At the subnational level, similar challenges persist. In Osun State, malaria transmission remains high due to favorable climatic conditions, including prolonged rainy seasons that support mosquito breeding [19]. Although ANC attendance is relatively good, IPTp-SP uptake remains poor. Evidence from Osogbo shows that only about 10.1% of pregnant women receive the recommended three or more doses of IPTp-SP, despite relatively high awareness of malaria prevention [20]. This gap highlights systemic barriers such as drug stock-outs, inconsistent implementation of directly observed therapy, inadequate counselling, and persistent misconceptions about SP safety [21]. These issues are further compounded by socio-economic constraints, including transportation costs and informal payments, which disproportionately affect women in lower-income groups and widen health inequities [22].
Beyond availability of services, evidence suggests that weaknesses in health system communication, particularly during antenatal care, play a major role in poor IPTp-SP uptake [23]. Inadequate counselling, limited consultation time, and inconsistent health education contribute to poor understanding of malaria prevention and the correct use of IPTp-SP [24]. Consequently, even when services are available, women may not fully understand the importance, timing, and dosing schedule required for optimal protection [25].
Given the high burden of malaria in pregnancy, persistently low IPTp-SP uptake, and continued gaps in service delivery, there is a need for context-specific interventions that strengthen ANC service delivery. Therefore, this study examines the effect of health system strengthening on the uptake of IPTp-SP during antenatal care using a quasi-experimental design in Osun State, Nigeria. By focusing on structured health education within ANC, the study seeks to generate evidence on improving knowledge, closing implementation gaps, and ultimately enhancing maternal and neonatal health outcomes.





Methodology
Study Design
This study employed a  non-equivalent control-group quasi-experimental design to assess the effect of health system strengthening on the uptake of intermittent preventive treatment in pregnancy with Sulphadoxine-Pyrimethamine (IPTp-SP) during antenatal care (ANC). A facility-based cross-sectional survey was conducted at baseline and endline to evaluate changes in knowledge, attitudes, and practices. The study was carried out in Osun State, southwestern Nigeria, across three secondary-level health facilities representing the three senatorial districts: State Specialist Hospital, Asubiaro (Osun Central), State Hospital, Ede (Osun West), and State Hospital, Ilesa (Osun East). The intervention was implemented at State Specialist Hospital, Asubiaro, while the other two facilities served as control sites.
Study Population and Eligibility
The study population comprised pregnant women aged 18–49 years attending ANC services at the selected facilities. Eligible participants were those who had received at least one dose of Sulphadoxine-Pyrimethamine (SP) during their current pregnancy and provided written informed consent. Women who were below 18 years of age, critically ill, attending their first ANC visit without receiving SP, or unwilling to participate were excluded.
Sample Size and Sampling Technique
A minimum sample size of 250 participants was determined using the Fisher formula, with adjustment for non-response. Participants were selected using systematic sampling from ANC clinic registers. Recruitment was conducted in private consultation areas within the facilities to ensure confidentiality and minimize response bias.
Intervention Phase
The intervention was implemented over a period of eight weeks at the intervention facility and was tailored based on barriers identified during the baseline assessment. The intervention comprised the following components:
1. Targeted Health Education:
Structured health education sessions were delivered using materials adapted from the Federal Ministry of Health, National Malaria Elimination Programme, and Osun State Malaria Elimination Programme. These included visual aids, leaflets, and audio-visual content disseminated via WhatsApp to improve knowledge on malaria prevention, benefits, safety, and correct use of IPTp-SP. A one-time engagement session was conducted with household heads (husbands) to enhance support for directly observed therapy (DOT). 
2. Provider Training and Mentorship:
Healthcare workers received two training sessions focused on effective communication, adherence to national malaria guidelines, appropriate SP prescription, and implementation of DOT. Ongoing mentorship was provided throughout the intervention period. 
3. Improved Data Documentation:
Standardized National Health Management Information System (NHMIS) ANC registers were introduced to improve documentation and tracking of IPTp-SP doses. Healthcare workers were trained on accurate data recording and monitoring of IPTp uptake. 
4. Use of Digital Technology (WhatsApp):
WhatsApp platforms were used to reinforce health education, share information materials, and provide reminders to pregnant women prior to ANC visits to improve adherence to IPTp-SP under DOT. 
5. Logistics Strengthening:
The study supported the provision of SP, clean water, and cups at ANC clinics to facilitate proper administration of DOT and ensure accurate documentation of IPTp uptake. 
The control facilities continued to provide routine standard ANC services without exposure to the intervention.
Data Collection
Data were collected using interviewer-administered structured questionnaires adapted from validated tools. Trained female research assistants conducted the interviews in private areas within the ANC clinics to ensure confidentiality. Data were captured electronically using KoboCollect on password-protected Android devices and securely stored in cloud-based servers. Additional information on service delivery and IPTp uptake was obtained from ANC cards and facility registers.
Data Analysis
Data were analyzed using Statistical Package for Social Sciences (SPSS) version 23. Descriptive statistics, including frequencies and percentages, were used to summarize variables related to knowledge, attitudes, and practices. Likert-scale responses were categorized into positive (Agree/Strongly Agree), neutral, and negative (Disagree/Strongly Disagree) responses to identify trends and gaps. Comparative analysis between baseline and endline, as well as between intervention and control groups, was conducted. Statistical significance was set at p < 0.05.
Results
Table 1 shows the sociodemographic characteristics of respondents. The highest proportion of respondents were from State Specialist Hospital, Asubiaro, accounting for 137 (54.8%), while the lowest proportion were from State Hospital Ede, accounting for 46 (18.4%).
The mean age of respondents was 29.7 ± 5.1 years. The highest proportion of respondents were aged 28–37 years, accounting for 135 (54.0%), while the lowest proportion were aged 38–49 years, accounting for 24 (9.6%).
With respect to marital status, the highest proportion of respondents were married, accounting for 245 (98.0%), while the lowest proportion were single, accounting for 2 (0.8%).
Regarding educational level, the highest proportion had tertiary education, accounting for 117 (46.8%), while the lowest proportion had primary school education, accounting for 18 (7.2%).
For average monthly income, the highest proportion earned less than N70,000, accounting for 134 (53.6%), while the lowest proportion earned above N150,000, accounting for 17 (6.8%).



In terms of parity, the highest proportion of respondents had 1–4 children, accounting for 183 (73.2%), while the lowest proportion had 5 or more children, accounting for 5 (2.0%).



Table 1: Sociodemographics characteristics of respondents 		(N=250)
	Sociodemographics variables
	Frequency (n)
	Percentages (%)

	Age of Respondents (years) (Mean±SD=29.7±5.1)
	

	18–27 
	91
	36.4

	28–37
	135
	54.0

	38–49
	24
	9.6

	Marital Status
	
	

	Co-habiting
	3
	1.2

	Married
	245
	98.0

	Single
	2
	0.8

	Highest level of education
	
	

	Primary School
	18
	7.2

	Secondary School
	115
	46.0

	Tertiary
	117
	46.8

	Average monthly Income
	
	

	Less than N70,000
	134
	53.6

	70,000-150,000
	99
	39.6

	Above 150,000
	17
	6.8

	Parity
	
	

	0
	62
	24.8

	1 - 4
	183
	73.2

	5 or more
	5
	2.0





Table 2 presents respondents’ knowledge of malaria and malaria in pregnancy in both groups at baseline and endline. At baseline, 48.9% of the intervention group correctly identified mosquito bites as the cause of malaria, while most of the control group (79.6%) incorrectly identified overworking/stress. At endline, all respondents in the intervention group (100.0%) correctly identified mosquito bites, whereas the control group largely retained the misconception (90.3%).
Knowledge that pregnant women are at higher risk of malaria improved to 100.0% in the intervention group at endline, while the control group remained unchanged (62.8%). Awareness of malaria-related adverse outcomes (low birth weight, abortion, stillbirth, preterm delivery, and anemia) was generally high at baseline in both groups and reached 100.0% in the intervention group at endline, with little or no change in the control group. Most respondents in both groups correctly identified that malaria does not cause big babies at birth or typhoid fever
Table 2: Knowledge of malaria and malaria during pregnancy  (N=250)
	Knowledge variables
	Baseline
	Endline

	
	Intervention
 n (%)
	Control
 n (%)
	Intervention
n (%)
	Control
n (%)

	What causes malaria?
	
	
	
	

	Bite from a mosquito
	67 (48.9)
	18 (15.9)
	137 (100.0)
	6 (5.3)

	Over working/ stress
	63 (46.0)
	90 (79.6)
	0 (0.0)
	102 (90.3)

	Others*
	7 (5.1)
	5 (4.4)
	0 (0.0)
	5 (4.4)

	Do pregnant women have more risk of having malaria
	

	Yes
	72 (52.6)
	71 (62.8)
	137 (100.0)
	71 (62.8)

	No
	65 (47.4)
	42 (37.2)
	0 (0.0)
	42 (37.2)

	Can malaria in pregnancy cause the following?
	
	

	Low birth weight (Weight <2.5kg)
	
	
	

	Yes
	117 (85.4)
	110 (97.3)
	137 (100.0)
	110 (97.3)

	No
	20 (14.6)
	3 (2.7)
	0 (0.0)
	3 (2.7)

	Big babies at birth 
	
	
	
	

	Yes
	4 (2.9)
	9 (8.0)
	0 (0.0)
	9 (8.0)

	No
	133 (97.1)
	104 (92.0)
	137 (100.0)
	104 (92.0)

	Abortion
	
	
	
	

	Yes
	102 (74.5)
	104 (92.0)
	137 (100.0)
	104 (92.0)

	No
	35 (25.5)
	9 (8.0)
	0 (0.0)
	9 (8.0)

	Still birth 
	
	
	
	

	Yes
	114 (83.2)
	102 (90.3)
	137 (100.0)
	102 (90.3)

	No
	23 (16.8)
	11 (9.7)
	0 (0.0)
	11 (9.7)

	Preterm delivery
	
	
	
	

	Yes
	117 (85.4)
	109 (96.5)
	137 (100.0)
	109 (96.5)

	No
	20 (14.6)
	4 (3.5)
	0 (0.0)
	4 (3.5)

	Anemia 
	
	
	
	

	Yes
	118 (86.1)
	107 (94.7)
	137 (100.0)
	107 (94.7)

	No
	19 (13.9)
	6 (5.3)
	0 (0.0)
	6 (5.3)

	Typhoid fever 
	
	
	
	

	Yes
	39 (28.5)
	41 (36.3)
	0 (0.0)
	41 (36.3)

	No
	98 (71.5)
	72 (63.7)
	137 (100.0)
	72 (63.7)


*others: dirty environment, heavy rainfall, stagnant water etc

Table 3 shows the baseline and endline level of knowledge of pregnant women regarding malaria and its prevention during pregnancy in the intervention and control groups. At baseline, the highest proportion of respondents in both groups had poor knowledge, accounting for 82 (59.9%) in the intervention group and 64 (56.6%) in the control group, while good knowledge was recorded among 55 (40.1%) in the intervention group and 49 (43.4%) in the control group. The difference at baseline was not statistically significant (p = 0.608).
At endline, all respondents in the intervention group had good knowledge, accounting for 137 (100.0%), while none had poor knowledge, 0 (0.0%). In the control group, the highest proportion remained those with poor knowledge, accounting for 64 (56.6%), while 49 (43.4%) had good knowledge. The difference at endline was statistically significant (p < 0.001).
Table 3: Baseline and End-line level of knowledge of pregnant women regarding malaria and it’s prevention during pregnancy in Osun State, Nigeria.
	Level of Knowledge (N=250)
	Baseline
	Endline

	
	Intervention
 n (%)
	Control
 n (%)
	Intervention
n (%)
	Control
n (%)

	Poor Knowledge
	82 (59.9)
	64 (56.6)
	0 (0.0)
	64 (56.6)

	Good Knowledge
	55 (40.1)
	49 (43.4)
	137 (100.0)
	49 (43.4)

	P-value
	0.608
	<0.001**


*Bloom's Cutoff Categories <80% = poor, ≥80 = good
** indicates statistical significance
Table 4 presents respondents’ knowledge of Sulphadoxine-Pyrimethamine (SP) in both groups at baseline and endline. Awareness of SP was already high at baseline in both groups and reached 100.0% in the intervention group at endline, with no notable change in the control group.
Knowledge of SP use improved in the intervention group, with more respondents correctly identifying it as a preventive drug for malaria in pregnancy (56.2% to 86.1%), while the control group showed no improvement. Correct knowledge of the timing of initiation improved markedly in the intervention group, with all respondents selecting 13 weeks at endline, whereas the control group largely remained at 16 weeks.
Similarly, correct knowledge of dosing intervals (4 weeks) reached 100.0% in the intervention group at endline but remained unchanged in the control group. Knowledge of the minimum required doses improved in the intervention group, with most respondents identifying 3 doses at endline, while the control group showed minimal change.
Table 4: Pregnant women’s Knowledge of Sulphadoxine-Pyrimethamine (SP)
	Knowledge variables (N=250)
	Baseline
	Endline

	
	Intervention
 n (%)
	Control
 n (%)
	Intervention
n (%)
	Control
n (%)

	Do you know the medicine called Sulphadoxine Pyremethamine (SP)/Fansidar?

	Yes
	136 (99.3%)
	110 (97.3%)
	137 (100.0%)
	110 (97.3%)

	No
	1 (0.7%)
	3 (2.7%)
	0 (0.0)
	3 (2.7%)

	If yes to 14 above what is the drug used for?
	
	

	To treat malaria in pregnancy
	54 (39.7)
	53 (48.2)
	14 (10.3)
	53 (48.2)

	To increase blood level of pregnant women
	0 (0.0)
	1 (0.9)
	0 (0.0)
	1 (0.9)

	To prevent malaria in pregnancy
	77 (56.6)
	54 (49.1)
	118 (86.8)
	54 (49.1)

	I do not know
	5 (3.7)
	2 (1.8)
	4 (2.9)
	2 (1.8)

	From what age in pregnancy should you commence SP?
	

	8 weeks
	1 (0.7)
	3 (2.7)
	0 (0.0)
	3 (2.7)

	13 weeks
	11 (8.1)
	9 (8.2)
	137 (100.0)
	9 (7.9)

	16 weeks
	74 (54.4)
	58 (52.7)
	0 (0.0)
	58 (51.3)

	Very late in pregnancy
	25 (18.4)
	2 (1.8)
	0 (0.0)
	2 (1.8)

	I don't know
	15 (11.0)
	17 (15.5)
	0 (0.0)
	20 (17.7)

	Others*
	10 (7.4)
	21 (19.1)
	0 (0.0)
	21 (18.6)

	How many weeks apart can you take SP?
	
	

	1 week
	3 (2.2)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	2 weeks
	1 (0.7)
	1 (0.9)
	0 (0.0)
	1 (0.9)

	3 weeks
	6 (4.4)
	3 (2.7)
	0 (0.0)
	3 (2.7)

	4 weeks
	108 (79.5)
	80 (72.7)
	137 (100.0)
	80 (72.7)

	I don't know
	15 (11.0)
	19 (17.3)
	0 (0.0)
	19 (17.3)

	Others**
	3 (2.2)
	7 (6.4)
	0 (0.0)
	7 (6.4)

	What is the minimum dose of IPTp-SP a pregnant woman should receive before delivery?

	1 dose
	2 (1.5)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	2 doses
	9 (6.6)
	1 (0.9)
	0 (0.0)
	1 (0.9)

	3 doses
	37 (27.2)
	53 (48.2)
	100 (73.5)
	53 (48.2)

	4 doses
	75 (55.2)
	49 (44.6)
	36 (26.5)
	49 (44.6)

	5 doses
	0 (0.0)
	1 (0.9)
	0 (0.0)
	1 (0.9)

	5 or more doses
	5 (3.6)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	I don't know
	8 (5.9)
	6 (5.4)
	0 (0.0)
	6 (5.4)


*others: 20weeks, 24 weeks, 6 months,  etc
**others: 8weeks 12weeks, 24 weeks, 34weeks, i have forgotten  etc








Discussion
This study demonstrates that strengthening antenatal care (ANC) systems through structured health education substantially improves pregnant women’s knowledge of malaria, its consequences in pregnancy, and the correct use of intermittent preventive treatment with Sulphadoxine-Pyrimethamine (IPTp-SP). Overall, the findings align with existing evidence and show a clear progression in which improvements in basic malaria knowledge translate into better understanding and application of preventive strategies.
At baseline, both groups were comparable and generally had poor knowledge, particularly regarding malaria causation. A considerable proportion, especially in the control group, wrongly attributed malaria to stress or overwork. The observed difference in baseline knowledge of malaria causation between the intervention and control groups may reflect variations in prior exposure to health education, facility-level counselling practices, or socio-cultural beliefs [26]. Such differences are not uncommon in non-randomized quasi-experimental studies. However, the overall knowledge levels at baseline were comparable between groups, supporting the validity of subsequent comparisons. This mirrors findings from several studies in Nigeria and other malaria-endemic settings, which report that misconceptions about malaria transmission persist despite high awareness levels in antenatal populations. Studies such as Sunday [27] and Ali et al. [28], similarly documented that incorrect beliefs about malaria causation remain common due to inadequate or inconsistent health education during ANC visits. The current study reinforces this evidence, showing that such misconceptions remain a major barrier to effective malaria prevention. However, after the intervention, all participants in the intervention group correctly identified mosquito bites as the cause of malaria. This is consistent with intervention studies, including Su et al. [29], which demonstrated that structured health education can effectively correct entrenched misconceptions and improve biomedical understanding among pregnant women.
This correction in basic knowledge was followed by a marked improvement in perceived susceptibility to malaria during pregnancy, which reached 100% in the intervention group. This pattern is consistent with previous studies showing that risk perception among pregnant women is often suboptimal in routine ANC settings, limiting engagement in preventive practices [30]. However, intervention-based studies have shown that targeted education significantly improves perceived susceptibility, which is a key predictor of preventive behaviors, including IPTp-SP uptake. In the same way, knowledge of malaria-related complications such as low birth weight, anemia, preterm delivery, stillbirth, and abortion was relatively high at baseline in both groups. This aligns with previous literature indicating that while ANC services often provide general information on complications, understanding is frequently superficial and inconsistent [31]. In the present study, the intervention strengthened and standardized this knowledge, achieving full awareness in the intervention group, consistent with findings that structured health education improves both retention and depth of understanding of maternal health risks.
The improvement in general malaria knowledge directly influenced understanding of IPTp-SP. Although awareness of Sulphadoxine-Pyrimethamine was already high at baseline, consistent with previous Nigerian studies reporting near-universal recognition of SP [32], detailed knowledge of its correct use was limited. Prior studies, including reports from the National Malaria Elimination Programme [33], have shown that many pregnant women mistakenly view SP as a curative drug rather than a preventive intervention and often lack accurate knowledge of dosing schedules. The present study reflects this baseline gap but demonstrates a clear divergence following the intervention.
After the intervention, the intervention group showed substantial improvement across all domains of IPTp-SP knowledge, including its preventive purpose, correct initiation in the second trimester, four-week dosing intervals, and minimum required doses [34]. This is in line with recent quasi-experimental studies in Nigeria and other sub-Saharan African countries, which report that structured ANC-based education significantly improves both knowledge and uptake of IPTp-SP [35,36]. In contrast, the control group showed little or no improvement, consistent with evidence that routine ANC services often fail to adequately deliver detailed, guideline-specific information due to time constraints, workload pressures, and inconsistent counseling practices [37]. The improvement in knowledge of the minimum required doses is particularly important, as previous studies have identified poor awareness of the recommended three or more doses as a key driver of suboptimal IPTp-SP uptake, alongside late ANC attendance and systemic health service challenges [38,39]..
The findings support an interconnected pathway well documented in the literature: strengthening ANC health education improves foundational knowledge of malaria, which enhances risk perception and understanding of complications, ultimately leading to improved knowledge and correct use of IPTp-SP. This study reinforces existing evidence that gaps in IPTp-SP uptake are not solely due to service availability, but also reflect weaknesses in health system communication and the need for more structured, consistent, and effective health education during antenatal care.
Limitation of the study
The quasi-experimental design without randomization may introduce selection bias, although baseline comparability between groups helps to minimize this concern. Second, the study relied on self-reported responses, which may be subject to recall and social desirability bias, potentially overestimating actual knowledge levels. Third, the assessment focused mainly on knowledge outcomes rather than directly measuring actual IPTp-SP uptake and adherence, which limits the ability to fully link improved knowledge to behavioral change. Additionally, the study was conducted in selected health facilities in Osun State, which may limit the generalizability of the findings to other regions with different socio-cultural and health system contexts. Finally, the relatively short follow-up period may not fully capture long-term retention of knowledge or sustained behavioral impact.
Finally, although the study assessed knowledge of IPTp-SP, detailed analysis of actual uptake and completion of the recommended doses was not included. Therefore, the extent to which improved knowledge translated into practice could not be fully determined.
Conclusion
This study demonstrates that strengthening antenatal care through structured health education significantly improves pregnant women’s knowledge of malaria, its consequences in pregnancy, and the correct use of IPTp-SP. The intervention effectively corrected misconceptions, improved risk perception, and enhanced understanding of IPTp-SP dosing and timing compared to routine ANC services. Overall, the findings highlight that beyond service availability, effective and structured health education within ANC is essential for improving IPTp-SP uptake and ultimately reducing the burden of malaria in pregnancy in endemic settings such as Nigeria.
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