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ABSTRACT
Background: The effectiveness of pregnant women to avoid malaria, especially in areas where malaria is endemic, knowledge of intermittent preventative therapy in pregnancy (IPTp) is essential. Raising awareness entails educating women on the advantages, security, and requirements of IPT. 
[bookmark: _GoBack]Aims: The study aimed to assess the awareness and level of knowledge of intermittent preventive treatment in pregnancy among pregnant women attending antenatal clinics at Igbeti, Oyo state, Nigeria.

Study design:  A descriptive cross-sectional research design was employed 
Place and Duration of Study: 7 Primary Healthcare and 1 secondary healthcare were selected as the location between October 2024 to November 2024

Methodology: This study utilized a multistage sampling technique, the sampling was carried out in stages. A simple random sampling was used to pick Igbeti out of the 33 towns in Oyo State. Also, a simple random sampling was used to pick of 7 Antenatal clinics out of 17 in the town. Chi-square was used to examine the association between the socio-demography and level of awareness and knowledge of IPT among pregnant women. Statistical analysis was done using SPSS v25 and P value was set at p < 0.05. 
.
Results: All 404 respondents (100%) were aware of IPT, primarily through healthcare providers (55.9%). While 63.6% correctly identified the medication, only 57.4% knew the correct dosing schedule, and 56.2% lacked knowledge regarding side effects. The overall knowledge level was moderate (Mean = 3.40 ±1.04). A significant association was found between ethnicity and medication awareness (X2= 31.613, p = 0.001). However, educational status did not significantly influence knowledge of IPT purpose (X2 = 10.437, p = 0.24). Despite high general awareness, gaps remain in specific knowledge areas like side effects and guidelines.

Conclusion: The study reveals a paradox in the maternal health landscape of Igbeti, Oyo State, through universal awareness among pregnant women, significant knowledge gaps exist regarding side effects (56.2% unaware) and dosing schedules (42.6% unaware). Despite healthcare providers being the primary information source (55.9%), a strong correlation between ethnicity and awareness (X2= 31.613, p = 0.001) indicates that current outreach may not reach all cultural groups effectively. Overall, universal awareness has not yet resulted in the comprehensive knowledge necessary for optimal malaria prevention.
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1. INTRODUCTION 

In 2017, malaria resulted in 435,000 fatalities and affected around 229 million individuals globally in 2019.1 Over the years of global initiatives and research is targeted at improving the malaria prevention, diagnosis, and treatment has culminated in these issues of morbidity and death.2 In Africa and specifically in the Asian nations, malaria is the utmost widespread disease, with the highest incidence of indigenous cases. The global mortality rate from malaria varies between 0.3% and 2.2%, with severe cases in tropical regions potentially reaching 30%.3  However, several countries within sub-Saharan Africa have reported decreased numbers of malaria cases over the last several decades.4 Studies indicate that since 2015, the incidence of malaria organism infection has increased.4 Although the World Health Organization (WHO) has set a goal around global burden of which malaria is included to reduce the incidence and mortality rate by 90% by 2030 in at least 35 endemic countries.5 The first ten years of the 21st century saw these amazing advances in the fight in contrast to malaria, but the second decade seems to be more difficult. Since 2014, there has been an increase in cases of malaria in some locations like Malaysia.6 In 2019, there were an estimated 229 million cases worldwide (from 87 countries where malaria is endemic).7 More than 94 percent of the 215 million cases that were reported occurred in Africa.8 Approximately 3% of all malaria cases worldwide were in Southeast Asia. Africa accounted for 94% of the 409,000 malaria-related deaths that were predicted to occur worldwide in that same year.9 67% of all malaria deaths in 2019 occurred in children under the age of five, making them the primary victims of the disease. 8

In Nigeria, 97% of the population is at risk of contracting malaria, making it an endemic country.10 While transmission lasts no more than three months in the north, it happens year-round in the south.10 Plasmodium falciparum is the most frequent species of malaria. In the majority of the nation, Anopheles are the main vectors. Anopheles and Coluzzii (59.3%), gambiae (39.5%) of the total Anopheles Gambiae S.L. gathered, alongside Anopheles. In certain parts of Nigeria, funestus serves as a secondary vector.11
Primarily in extremely endemic areas, malaria in pregnancy (MiP) is one of the world's top causes of illness and mortality among mothers and children.12 The most prevalent malaria parasite in Africa, where 125 million pregnant women are at risk of getting the disease, is Plasmodium falciparum. Plasmodium vivax infections are frequent outside of Africa; each year, over 90 million pregnant women are at risk of developing the disease, primarily in the Asia-Pacific area and roughly three million in Latin America.13 Pregnancy-related malaria infection is linked to a wide range of clinical symptoms, from acute, simple instances to severe ones that result in both mother and child death. Multigravidae infected with P. vivax have been found to have an amplified risk of severe anemia.
The effectiveness of pregnant women to avoid malaria, especially in areas where malaria is endemic, knowledge of intermittent preventative therapy in pregnancy (IPTp) is essential. Raising awareness entails educating women on the advantages, security, and requirements of IPT. 
Most pregnant women are aware of the term "IPTp-SP" but has little understanding of how it is used to prevent malaria in pregnant women. Despite many of them having a little understand of IPTp-SP, the majority of the pregnant women had taken three or more doses of the drug.14 Since nursing women with university education consumed three or more doses of IPTp-SP in pregnancy, education was linked to a larger intake of the supplement. Therefore, especially in malaria-endemic areas like Nigeria, pregnant women are advised to get more education about the significance of IPTp-SP for both maternal and fetal/newborn health.10
This study intends to investigate the awareness and examine of intermittent preventive treatment among pregnant women attending antenatal clinics at Igbeti, Oyo State, Nigeria. The ultimate goal of this research is to eliminate maternal morbidity and mortality rates in the study area by using the findings to improve the adoption of this intervention among women that are pregnant.

2. material and methods 
[bookmark: _Toc174621038]2.1 Research Design
[bookmark: _Toc174621039]This study utilized a cross-sectional descriptive research design to evaluate the effectiveness of intermittent preventive treatment for pregnant women attending antenatal clinics at Igbeti Oyo State, Nigeria. 
Study Population: The study population include pregnant women in Igbeti community, Oyo State, Nigeria. 
Inclusion Criteria: Pregnant women with a pregnancy age ≥ 13 weeks were recruited.
Exclusion Criteria: Pregnant women with complications such as HIV/AIDS, sepsis, and hemorrhage were excluded. Pregnant women with <13 weeks gestational age was also be excluded
Sample Size Determination: The sample size was calculated using Leslie Fischer's formula which is n=z2pq/d2. The sample size considering the attrition rate of 9.5% is 404.
Sample Technique: This study utilized a multistage sampling technique, the sampling was carried out in stages, moving from larger groups to smaller ones, until the final study participants were chosen. A simple random sampling was used to pick Igbeti out of the 33 towns in Oyo State. Also, a simple random sampling was used to pick of 7 Antenatal clinics out of 17 in the town. Moreover, a simple random sampling was used to pick 404 pregnant women out of the total number (1312) who are 13 weeks pregnant and are willing to partake in the study.

Measurement of Variables
Dependent Variables: The dependent variable is the uptake of IPT, measured by the number of doses received.

Independent Variables: This includes socio-demographic characteristics, awareness, knowledge. These were measured using a structured questionnaire across different sections: socio-demographics (age, education, etc.), awareness (yes/no responses), knowledge, (Likert-scale scores categorized as high, moderate, or low). 

Instrument for Data Collection:
An advanced data collection tool (KoboToolbox application v2024.3.1) was used in this research to collect data. Questionnaires for the research were designed with data validation checks on the application and were administered to the target audience.
 
Data Analysis
The data collected were analyzed using SPSS v25. Data were analysed using frequency distributions for socio-demographics and categorical/continuous measures for IPT uptake. Descriptive statistics and quantitative statistics such as frequencies, percentages and averages were used to summarize the data. Chi square statistics was used to determine the association between socio-demographics and independent variable. Level of knowledge was scored based on standardized scale, adapted from National Center for O*NET Development. (https://www.onetonline.org/help/online/scales).



3. results and discussion
3.1 SOCIODEMOGRAPHY

The 404 respondents had a mean age of 30.2 years; 52% were aged 26–35, and 78.7% were married. Predominantly Yoruba (66.8%) and Muslim (62.9%), the majority completed secondary education (39.1%) and were self-employed (45%). Household sizes typically ranged from 3 to 4 members. Economically, 75.2% earned below ₦100,000, reflecting a low-income profile. These demographics highlight a mature, married, and largely self-employed cohort with moderate educational attainment and limited financial resources within the study area (Table 1).


[bookmark: _Hlk181782048]Table 1: Sociodemographic Characteristics of Pregnant Women Attending Antenatal Clinics at Igbeti, Oyo State
	[bookmark: _Hlk181781207]Item
	Frequency
	Percent

	Age
	18 - 25
	109
	27.0

	
	26 - 35
	210
	52.0

	
	36 and above
	85
	21.0

	Marital Status
	Single
	56
	13.9

	
	Married
	318
	78.7

	
	Divorced
	7
	1.7

	
	Cohabiting
	12
	3.0

	
	Widowed
	8
	2.0

	
	Prefer not to say
	3
	0.7

	Level of Education
	Noformal education
	71
	17.6

	
	Primary
	100
	24.8

	
	Secondary
	158
	39.1

	
	OND/HND
	62
	15.3

	
	Bachelor’s degree
	13
	3.2

	Ethnicity
	Yoruba
	270
	66.8

	
	Igbo
	12
	3.0

	
	Hausa
	67
	16.6

	
	Fulani
	55
	13.6

	Household Size
	1
	4
	1.0

	
	2
	53
	13.1

	
	3
	139
	34.4

	
	4
	103
	25.5

	
	5
	64
	15.8

	
	6
	41
	10.1

	Employment Status
	Employed Full time
	68
	16.8

	
	Employed part-time
	73
	18.1

	
	Self-employed
	182
	45.0

	
	Student
	17
	4.2

	
	Unemployed
	60
	14.9

	
	Other
	4
	1.0

	Religion
	Christian
	148
	36.6

	
	Muslim
	254
	62.9

	
	Non-Religious
	1
	0.2

	
	Others
	1
	0.2

	Income Level
	Below #100,000
	304
	75.2

	
	#100,000 - 500,000
	99
	24.5

	
	Above #500,000
	1
	0.2



The study recorded universal awareness (100%, n=404) of IPT among respondents. This high level of literacy is primarily attributed to healthcare providers, who served as the major source of information for 55.9% of the population. This indicates that healthcare professionals are the most trusted and effective channel for disseminating malaria prevention strategies, establishing a strong foundation for promoting treatment uptake.
Patient satisfaction with the information provided was high, with 52.7% "very satisfied" and over 80% generally satisfied. While Sulphadoxine Pyrimethamine (SP) is provided free of charge at Secondary and Primary Health Centers in Igbeti, a small proportion of women still purchase the drug elsewhere. Despite this, cost is not considered a primary barrier to uptake. Instead, respondents identified the following as key strategies for improvement:
· Improved Education: Supported by 71% of respondents.
· Healthcare Access/Infrastructure: Supported by 59% of respondents.
A statistically significant association was found between ethnicity and the ability to correctly identify IPT medication (x2= 31.613, df=6, p = 0.05). Cramer’s V (0.198) indicates a moderate relationship, suggesting that while ethnicity is a determinant, other factors also influence awareness. Yoruba pregnant women were the most likely to accurately identify the medication, achieving an accuracy rate of 72.2%, which was significantly higher than other groups in the study.

3.2 AWARENESS

Table 2: Awareness of Intermittent Preventive Treatment Among Pregnant Women

	Item                                                                           
	Frequency
	Percentage

	Awareness of IPT
	Yes
	404
	100

	
	No
	0
	0.0

	Awareness of Medication Used
	Correct medication 
	257
	63.6

	
	Incorrect medication
	108
	26.7

	
	Unsure/Don’t know
	39
	9.7

	Sources of Information
	Community Health Programs
	61
	15.1

	
	Family/Friends
	98
	24.3

	
	Healthcare providers
	226
	55.9

	
	Media
	19
	4.7

	Satisfaction on the information received
	Very Satisfied
	213
	52.7

	
	Satisfied
	125
	30.9

	
	Neutral
	55
	13.6

	
	Dissatisfied
	9
	2.2

	
	Very Dissatisfied
	2
	0.5

	Awareness of IPT guidelines
	Yes, aware
	296
	73.3

	
	No, not aware
	108
	26.7

	Awareness of purpose for taking IPT
	Yes, aware
	326
	80.7

	
	No, not aware
	78
	19.3





Table 3: Knowledge of Intermittent Preventive Treatment Among Pregnant Women
	Item                                                                           
	Frequency
	Percentage
	Cumulative Percentage

	Understanding of IPT purpose
	To cure malaria disease
	44
	10.9
	10.9

	
	To prevent malaria disease
	296
	73.3
	84.2

	
	Unsure/don’t know
	64
	15.8
	100.0

	Knowledge of IPT guidelines
	Correct 
	239
	59.2
	59.2

	
	Partially Correct
	140
	34.7
	93.9

	
	No
	25
	6.2
	100.0

	Knowledge of IPT schedule
	Correct frequency (commence at 13week)
	232
	57.4
	57.4

	
	Incorrect frequency
	148
	36.6
	94.1

	
	Unsure/don’t know
	24
	5.9
	100.0

	Knowledge of Side Effects of IPT-SP 
	Yes, and can list some
	177
	43.8
	43.8

	
	No
	227
	56.2
	100.0




Level of Knowledge of Intermittent Preventive Treatment 
The pregnant women’s level of knowledge about the intermittent preventive treatment intervention was measured on a 5-point rating scale, which queried about their malaria prevention practices. Four items were measured, with a value of ≥ 4 as the highest and ≤ 2 as the lowest. The mean score for the level of knowledge about the malaria preventive practice was 3.4 (Table 4). The categorization, which includes High (≥ 4), moderate (3), and low (≤2) showed that pregnant women in the study have a moderate knowledge level of IPTp with a high proportion of pregnant women (45.3%) fall under the 3-score range, which is a moderate level. 
[bookmark: _Hlk206248530]Table 4: Level of Knowledge of Intermittent Preventive Treatment 
	Knowledge of IPTp
	Score Range
	Frequency (n)
	Percentage (%)

	High
	≥ 4
	164
	40.6

	Moderate
	  3
	183
	45.3

	Low
	≤2
	57
	14.1

	Total
	
	404
	100.0

	Mean ±SD
	
	3.40 ± 1.04
	




Table 5: Ethnicity and Awareness of Medication used IPT among pregnant women attending antenatal clinic at Igbeti, Oyo state  
	
	

	
	Awareness of Medication
	
	P-value

	
	Correct medication (e.g., Sulfadoxine-pyrimethamine)
	Incorrect medication
	Chi-square value
	
   df
	

	Ethnicity
	Count
	257
	108
	31.613a
	6
	0.000

	
	Expected Count
	257.0
	108.0
	
	
	

	
	% within Ethnicity
	63.6%
	26.7%
	
	
	



	Symmetric Measures

	
	Value
	Approximate Significance

	Nominal by Nominal
	Phi
	.280
	.000

	
	Cramer's V
	.198
	.000

	N of Valid Cases
	404
	




[image: ]
Figure 1: Ethnicity of the respondents and awareness of medication for IPT
Chi-square
Table 6: Educational level and knowledge on IPT purpose among pregnant women attending antenatal clinic at Igbeti, Oyo state 
	
	

	
	Knowledge of IPT Purpose
	
	P-value

	
	To cure malaria
	To prevent malaria
	Chi-square value
	
   df
	

	Education
	Count
	44
	296
	10.437a
	8
	0.236

	
	Expected Count
	44.0
	296.0
	
	
	

	
	% within Education
	10.9%
	73.3%
	
	
	



	



	Symmetric Measures

	
	Value
	Approximate Significance

	Nominal by Nominal
	Phi
	.161
	.236

	
	Cramer's V
	.114
	.236

	N of Valid Cases
	404
	




Figure 2: Educational level of the respondent and knowledge on IPT purpose


This study reveals that a substantial majority of respondents (73.3%) correctly identify the role of Intermittent Preventive Treatment (IPT) as a preventive measure against malaria during pregnancy. This high level of awareness regarding preventive benefits aligns with previous findings in Osogbo and as well as research in Somalia which reported a 65% knowledge rate among similar populations.15 16 Despite this positive trend, a critical knowledge gap remains, as 10.9% of participants mistakenly believe IPT is a curative treatment for active malaria, and 15.8% remain entirely unaware of its purpose. While healthcare providers in this study served as the primary information source paralleling Ikpeama’s observations regarding the advantages of urban or semi-urban settings like Igbeti these results contrast with Uchechukwu’s findings, which attributed inadequate understanding to low emphasis by healthcare professionals. This discrepancy underscores the necessity for continuous and clear health communication to move beyond basic awareness toward comprehensive understanding.
Regarding adherence to protocols, 59.2% of respondents demonstrated an accurate and complete understanding of IPT guidelines, while 34.7% possessed only partial knowledge, and 6.2% were entirely unaware. Proficiency regarding the specific IPT schedule followed a similar pattern, with 57.4% providing correct responses, while 36.6% held incorrect information and 5.9% remained unsure. Overall, the population demonstrated an encouraging knowledge base, with 51.2% categorized as "very knowledgeable" and a cumulative 72.7% possessing at least a moderate level of understanding. However, the 24.8% who reported being only "slightly knowledgeable" represent a significant target for future educational interventions aimed at closing the knowledge gap to increase treatment adoption.
A major area of concern identified in this study is the lack of knowledge regarding medication side effects, with 56.19% of respondents being unaware of potential adverse reactions. This deficiency in pharmacological knowledge may impede informed decision-making and the early identification of complications. Interestingly, statistical analysis indicated that understanding the purpose of IPT is independent of formal education level (x2 = 10.437, p = 0.236), suggesting that the effectiveness of clinical counselling and community outreach outweighs the influence of baseline literacy. The overall mean knowledge score was 3.40±1.04, indicating a generally moderate level of proficiency. With 45.3% of respondents falling into the moderate knowledge category and 14.1% exhibiting low knowledge, there remains a clear mandate for targeted interventions to elevate understanding from general awareness to high-level clinical literacy.

4. Conclusion

Individual and Interpersonal Determinants
The high level of IPT awareness (100%) in this study mirrors findings from previous studies, suggesting that maternal health literacy has improved in Nigerian semi-urban centers like Igbeti.15, 16 However, the persistence of the "cure vs. prevention" misconception echoes broader challenges in chronic disease management, such as hypertension, where patients often discontinue medication once symptoms subside. The moderate association between ethnicity and awareness (Cramer’s V = 0.198) suggests that while healthcare providers are the primary information source, cultural and linguistic nuances influence how health messages are internalized. This aligns with our finding that Yoruba pregnant women had higher accuracy in medication identification, potentially due to better alignment between provider communication and local language.
Systemic and Structural Barriers
Despite high satisfaction with information (80%), the lack of knowledge regarding side effects (56.19%) is a significant concern. This reflects "transactional" healthcare interactions where providers, burdened by high patient volumes, may prioritize basic instructions over comprehensive counselling. This confirms the previous findings who noted that inadequate understanding often stems from low emphasis by health professionals during ANC visits.17 This study demonstrates that while general awareness of preventive treatments like IPT is high among pregnant women in Nigeria, significant gaps remain in the depth of knowledge, particularly regarding dosing schedules and side effects.
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