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[bookmark: _Hlk209078550]ABSTRACT
Background
Pregnant women are disproportionately affected by malaria, with 13.3 million exposed in Africa in 2021. In Cameroon, the prevalence reaches 29%, impacting their social and economic conditions. 
Objective: This study analysed the Sociocultural Factors Influencing Malaria Prevention and Treatment Pathways Among Pregnant Women in the Foumban Health District.
Methods: This mixed-type study was conducted in Foumban in the Noun Division. Interviews were conducted using a questionnaire digitised on Kobocollect and administered face-to-face. The chi-square test of independence was used to assess the association between sociocultural characteristics and treatment pathway. 
Results: In total, 458 (91.2%) have a good level of knowledge, 43 (8.6%) have an average level of knowledge, and 1 (0.2%) has a low level of knowledge. 263 (52.4%) had pharmacy as their first choice of therapeutic route, and 303 (60.4%) had consultation with a traditional healer as their second choice of therapeutic route. The Christian religion influences 95% of the pharmacy and health training routes, and the Bamoun ethnic group influences 95% of the pharmacy and traditional self-medication routes. Conclusion: 
The study indicated that despite good knowledge of malaria, there is an average possession and use of control measures by the population; therefore, malaria transmission persists in the region. The study highlights the need to implement additional control measures to improve malaria control in the region.
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I. INTRODUCTION
Malaria is one of the most common infectious tropical diseases in Cameroon and worldwide. It is parasitic (due to a specific species of parasite called Plasmodium) and spreads among humans through a species of mosquito called female Anopheles [1,2] . According to a report by the World Health Organisation (WHO), approximately 300 million people contract malaria each year worldwide, causing the death of more than one million people [3]. Malaria in pregnancy constitutes a major public health challenge, particularly in tropical and subtropical regions, where transmission rates remain high (Iroegbu et al., 2025). Sub-Saharan Africa, which has only 8% of the world's population, bears the largest share of the global malaria burden [4] . In 2021, approximately 13.3 million pregnant women in African regions were exposed to malaria. It is estimated that nearly 900,000 low birth weight births worldwide are due to malaria, of which approximately 100,000 are unfortunately linked to neonatal deaths [5, 6] . In Cameroon, recent data show that between 2017 and 2020, the number of cases increased by 3.8% from 250 to 260 per 1000 inhabitants at risk [7] . An audit of morbidity and mortality data by district in the West region of Cameroon, alerts that some districts record high numbers of confirmed malaria cases between January and June 2024; This is the case of the Foumban health district which, between January and June 2024, recorded out of 28,981 consultations for all causes, up to 9,319 confirmed cases of malaria and 21 cases of death due to malaria (the highest number of deaths due to malaria in the entire Western region during this period) [8] .
Malaria in pregnancy is associated with negative outcomes such as illness requiring hospitalisation, anaemia and to the unborn child abortions and still births, especially in first-time pregnancies (Aberese-Ako et al., 2019; Jaiteh et al., 2016). Pregnancy makes women more vulnerable to severe malaria by weakening their immune systems. This increased susceptibility can lead to serious complications, such as severe anaemia and pregnancy-related hypertension, with a mortality rate of up to 50% in areas where malaria is common. In addition, malaria poses significant risks to the fetus, increasing the risk of premature delivery and low birth weight due to intrauterine growth restriction.
In view of this burden, progress has been made after the establishment of the 2014-2018 NMCP, for example, the percentage of the target population sleeping under an impregnated mosquito net increased from 39.3% in 2014 to 58.3% in 2018 [9] . However, despite all these concerted efforts to control malaria in Cameroon, it remains a major health problem, as there are limitations such as the lack of precise data on the effectiveness of interventions and the low involvement of local communities in the fight against malaria, the lack of resources for implementation, particularly in terms of funding and qualified personnel, the risk of drug resistance which can compromise the effectiveness of treatments.
In addition, some factors, such as people's knowledge and attitudes about malaria, may hinder the adoption of appropriate health behaviours, and these factors are not yet well explored. Therefore, this study aimed to assess the sociocultural determinants and their influence on malaria prevention and treatment in the Foumban health district.

II. METHODOLOGY
II.1. STUDY DESIGN
[bookmark: _Toc194557286]This was a descriptive cross-sectional study. On the one hand, it allowed us to draw a clear picture of the therapeutic itinerary for malaria among pregnant women in the district population exposed to or affected by malaria; on the other hand, it was analytical, enabling us to study the risk factors associated with this problem.
The study was conducted among pregnant women living in households. After obtaining authorisation from the head of the Foumban Health District and ethical approval, random sampling was carried out in 11 health areas of the district. For pregnant women over 21 years of age, the objectives of the study were explained, and their willingness to participate was sought. For pregnant women under 21 years of age, parental consent was obtained from their parents or guardians. Thus, the participants in this study included only households that had provided informed consent.
A door-to-door survey was conducted by the principal investigator, accompanied by a well-trained health worker fluent in the local language. A well-designed and pre-tested questionnaire was administered to pregnant women after obtaining their free and informed consent. In cases where the parents of pregnant women under 21 years of age were absent, the household was revisited.
The questionnaire consisted of 36 questions and was divided into four sections. The first section collected information on sociodemographic characteristics (age, occupation, marital status, education level, monthly household income, household size, ethnicity, and religion). The second section assessed the level of knowledge of pregnant women in the Foumban Health District regarding malaria prevention and treatment. This section contained five questions, and using a knowledge score, we classified respondents into three categories: 0–1 correct answers out of 5 (low level of knowledge), 2–3 correct answers out of 5 (medium level of knowledge), and 4–5 correct answers out of 5 (good level of knowledge).
The third section identified the therapeutic itinerary of pregnant women in the Foumban Health District when faced with malaria infection, and the final section analysed the influence of sociocultural characteristics on prevention and therapeutic practices.
II.2 PARAMETERS AND PARTICIPANTS
The study was conducted in the Foumban Health District, which was selected due to the high burden of malaria. Between January and June 2024, out of 28,981 consultations for all causes, 9,319 confirmed cases of malaria and 21 malaria-related deaths were recorded—the highest number of malaria deaths in the entire Western Region during this period.
The study was carried out from September 2024 to July 2025, covering the phases from study design to dissemination of results, with data collection conducted between March and May 2024.
The target population consisted of individuals exposed to malaria in the Foumban Health District, while the source population specifically included pregnant women aged 18 to 49 years. Sampling was conducted randomly in households across the district.
.
II.3. SAMPLING PROCEDURE
· Sample size calculation
The minimum sample size was estimated based on the following Schwartz formula:

Considering the estimated proportion of pregnant women with knowledge of malaria prevention and treatment in the country (p = 50%) and a margin of error of 5%, the minimum sample size required was calculated to be 384 pregnant women. At the start of the survey, this sample size was to be distributed across 17 different neighbourhoods, with 50 households planned for each neighbourhood, giving a total of 850 households to be visited.
Taking into account the anticipated non-response rate, the adjusted sample size was 422 participants. However, to strengthen the study, we voluntarily increased the number of respondents by 80, resulting in a final target sample size of 502 participants.
In practice, the non-response rate was low: only 187 households were closed at the time of the visit. This left a total of 663 households visited, corresponding to a coverage rate of 98.13%, which was used for the final analysis.
· Inclusion and exclusion criteria
[bookmark: _Toc205140970]All women included in this study were: 
· Aged 15 to 49.
· Confirmed to be pregnant, regardless of the trimester of pregnancy.
· Residents of the Foumban Health District
· Pregnant women who have suffered from or sought treatment for malaria during their current or previous pregnancy.
· Giving their consent to participate in the study after receiving detailed information on the objectives and nature of the study.
· Having no medical or psychological conditions that could compromise the ability to participate in the study (e.g. serious illnesses).
· [bookmark: _Toc194557292]Able to communicate effectively in a language understood by the research team.
All were excluded from the study:
· Women under 15 or over 49.
· Women who have not been confirmed to be pregnant.
· Women not residing in the Foumban health district.
· Women who refused to give informed consent to the study.
· Pregnant women who participated in another malaria-related research study during the same period
· Women who could not understand or answer the interviewer's questions due to language barriers.

II.4 DATA COLLECTION AND ANALYSIS PROCEDURE
Data were collected using a digital questionnaire designed on the KoboCollect application and administered face-to-face. The collected data were exported to a secure Excel file and subsequently analysed using SPSS version 27.
· The mean score was used to assess the level of knowledge of pregnant women.
· Descriptive frequency analysis was applied to describe the therapeutic pathways followed by participants.
· The Chi-square test of independence was performed to evaluate the association between sociocultural characteristics and therapeutic pathways.
II.5 ETHICAL CONSIDERATIONS
Ethical clearance was obtained from the Ethics Committee for Human Health Research of the Western Region (No. 624/28/05/2025/CE/CRERSH-OU/VP), along with a research authorisation from the head of the Foumban Health District. In addition, parental consent forms were obtained for all participants under 21 years of age.
No significant risks to participants or researchers were anticipated, apart from potential breaches of confidentiality. To address this, measures were taken to ensure anonymity of the data collection sheets and datasets, with strict restrictions on access. All information collected was coded and was accessible only to members of the research team.
Furthermore, a participant information leaflet detailing the objectives and potential benefits of the study was provided, read, and approved by each participant prior to their involvement.

III. RESULTS
III.1 Sociodemographic Characteristics of Pregnant Women
Table I presents the sociodemographic characteristics of pregnant women in the Foumban Health District. Out of the 502 women surveyed, the majority, 385 (76.7%), were married, while 100 (19.9%) were single, and 17 (3.4%) were divorced. Regarding education, 390 women (77.7%) had completed secondary school, whereas 10 (1.0%) had never attended school. In terms of occupation, 217 women (43.2%) were traders, and 154 (30.7%) were housewives. Islam was the predominant religion, practised by 406 women (80.9%). Concerning household size, 128 women (25.5%) reported living in households with five members. Housing type was almost evenly split: 253 (50.4%) lived in mud-brick houses, while 239 (47.6%) lived in concrete houses. The majority of respondents fell within the 15–24 years age group (302 women; 60.1%), while the remaining 200 women (39.9%) were in the 25 years and above category.
[bookmark: _Toc202188350]Table I: Sociodemographic characteristics of pregnant women in the Foumban health district.
	Variables
	Effective
(N = 502)
	Percentage
(%)

	Marital status

	Bachelor
	100
	19.9

	Divorcee
	17
	3.4

	Bride
	385
	76.7

	Education level

	No education
	5
	1.0

	Primary
	87
	17.3

	Secondary
	390
	77.7

	Superior
	20
	4.0

	Occupation

	Farmer
	8
	1.6

	Architect
	1
	0.2

	Other profession
	3
	0.6

	Hairdresser
	1
	0.2

	Trader
	217
	43.2

	Seamstress
	3
	0.6

	Student
	27
	5.4

	Housewife
	154
	30.7

	Official
	15
	3.0

	Housewife
	3
	0.6

	Unemployed
	68
	13.5

	Vacationer
	2
	0.4

	Religion

	Animist
	4
	0.8

	Atheist
	1
	0.2

	Christian
	91
	18.1

	Islamic
	406
	80.9

	Household size

	3


	80
	15.9

	Variables
	Effective
(N = 502)
	Percentage
(%)

	4
	94
	18.7

	5
	128
	25.5

	6
	98
	19.5

	>6
	102
	20.4

	Type of accommodation

	Concrete
	239
	47.6

	Mud brick house
	253
	50.4

	Thatched roof house
	3
	0.6

	Mud house
	7
	1.4

	Age group

	[15-24]
	200
	39.9

	[25-47]
	302
	60.1





[bookmark: _Toc202188353]II.2 Assessment of the Level of Knowledge of Pregnant Women in the Foumban Health District Regarding Malaria Prevention and Treatment
Table II shows the classification of pregnant women according to their level of knowledge on malaria prevention and treatment. The majority of respondents demonstrated a good level of knowledge, with 458 women (91.2%) out of 502. An additional 43 women (8.6%) had a moderate level of knowledge, while only 1 woman (0.2%) had a low level of knowledge.
Table II: Classification of the level of knowledge of pregnant women.
	Variables
	Scores
	Staff
(N= 502)
	Percentages
(%)

	Level of knowledge

	Low
	0 to 1
	1
	0.2

	AVERAGE
	2 to 3
	43
	8.6

	GOOD
	4 to 5
	458
	91.2



III.3 Therapeutic Itinerary for Pregnant Women
Table III presents the therapeutic itinerary of pregnant women in the Foumban Health District. Among the 502 pregnant women surveyed, the initial health-seeking behaviours varied: 263 women (52.4%) first consulted a health professional in a pharmacy, whereas 16 women (3.2%) resorted to self-medication with traditional products. Regarding subsequent care, 303 women (60.4%) reported consulting a traditional healer. Concerning treatment delay, 254 women (50.6%) waited 1–2 days before seeking care for malaria symptoms, while 188 women (37.5%) sought treatment immediately, and 12% delayed 3–5 days before considering treatment. The main factors influencing their choice of treatment were cost (369 women; 73.5%) and distance to health facilities (303 women; 60.4%), while level of knowledge played a relatively minor role. In terms of preventive practices, 251 women (50.0%) reported sleeping under an impregnated mosquito net, of which 139 (27.7%) used it daily and 2 (0.4%) used it rarely. Most respondents (460 women; 91.6%) experienced malaria symptoms during pregnancy. The most frequently reported symptom was fever (415 women; 82.7%), while fatigue was the least common (30 women; 6.0%). Regarding treatment received, 297 women (59.2%) used antimalarial drugs, 184 (36.7%) used herbal medicine, and 21 (4.2%) combined both. The main antimalarial drug administered was sulfadoxine-pyrimethamine (90 women; 17.9%), followed by quinine (12 women; 2.4%).
Table III: Therapeutic itinerary for pregnant women in the Foumban health district
	Variables
	Staff
(N= 502)
	Percentages
(%)

	First choice of route when faced with malaria symptoms

	Use a pharmacy
	263
	52.4

	Seek the help of a healthcare professional in a FOSA
	146
	29.1

	Contact the local doctor
	50
	10.0

	Self-care with modern medicines
	19
	3.8

	Treat yourself with traditional products
	16
	3.2

	Second choice of route in the face of malaria symptoms

	Consulting a traditional healer for treatment against malaria
	303
	60.4

	Waiting time before making a route choice

	1 to 2 days
	254
	50.6

	Immediately
	188
	37.5

	3 to 5 days
	60
	12.0

	Factors influencing the means of care

	Cost
	369
	73.5

	Distance
	303
	60.4

	Quality of care
	153
	30.5











	Variables
	Number of employees (N=502)
	Percentages (%)

	Use of long-lasting impregnated mosquito nets (LLINs)

	Yes
	251
	50.0

	Frequency of use of LLINs

	Every night
	139
	27.7

	Regularly
	96
	19.1

	Occasionally
	14
	2.8

	Rarely
	2
	,4

	Pregnant women who experienced symptoms of malaria during pregnancy

	Yes
	460
	91.6

	Symptoms felt

	Fever
	415
	82.7

	Chills
	194
	38.6

	Body aches and pains
	192
	38.2

	Nausea/vomiting
	64
	12.7

	Fatigue
	30
	6.0

	Type of treatment received

	Antimalarial drug
	297
	59.2

	Herbal medicine
	184
	36.7

	combination of the two
	21
	4.2

	Type of antimalarial medication received

	Sulfadoxine-pyrimethamine
	90
	17.9

	Artemether lumfantrine
	70
	14

	Artesunate ammodiaquine
	40
	8

	Quinine
	12
	2.4

	Others
	14
	2.8


[bookmark: _Toc205140985]Table IV Analysis of Sociocultural Factors Influencing the Therapeutic Pathway of Pregnant Women Exposed to Malaria

[bookmark: _Toc202188356]Table IV presents the analysis of sociocultural factors influencing the therapeutic itinerary of pregnant women in the Foumban Health District. Among the different factors studied, religion and ethnic group showed statistically significant associations with the choice of therapeutic pathway. Religion: Being Christian was significantly associated with greater use of health facilities. Specifically, 42 Christian women (28.7%) were 2.489 times more likely to seek care in a health facility compared with followers of other religions (95% CI: 1.558–3.977; p < 0.001). Conversely, Christians were less likely to seek treatment in a pharmacy. 31 Christian women (11.7%) had an odds ratio of 0.395 (95% CI: 0.246–0.636; p < 0.001) compared with followers of other religions. Ethnicity: Belonging to the Bamoun ethnic group was significantly associated with pharmacy use. 262 Bamoun women (99.6%) were 3.284 times more likely to seek care in a pharmacy compared to women from other ethnic groups (95% CI: 1.030–10.458; p = 0.045). Conversely, Bamoun women were less likely to resort to traditional self-medication. 12 women (75%) in this group had an odds ratio of 0.177 (95% CI: 0.036–0.874; p = 0.034) compared with women from other ethnic groups.
Table V: Analysis of sociocultural factors influencing the therapeutic pathway of pregnant women in the Foumban health district
	Variables
	Effective
	Percentage (%)
	p -value < 0.05
	OR [ 95% CI ]

	Pharmacy route (N=263)

	Christian religion
	31
	11.7
	0.000
	0.395 	[0.246; 0.636]

	Family and friends advice
	122
	46.3
	0.091
	1.358 	[0.952; 1.938]

	Beliefs in traditional medicines
	49
	18.6
	0.091
	1.358 [ 0.952; 1.938]

	Bamoun ethnic group
	262
	99.6
	0.044
	3,284 [ 1,030; 10,458]

	Health training route (N=146)

	Christian religion
	42
	28.7
	0.000
	2,489 	[1,558; 3,977]

	Family and friends advice
	54
	36.9
	0.091
	0.711 	[0.479; 1.056]

	Beliefs in traditional medicines
	42
	28.7
	0.091
	0.711 	[0.479; 1.056]

	Traditional self-medication route (N=16)

	Christian religion
	4
	16
	0.881
	4,584   [ 3 ,305 ; 9,421]

	Family and friends advice
	6
	37.5
	0.317
	1.653 	[0.618; 4.421]

	Beliefs in traditional medicines
	4
	25
	0.317
	1.653 	[0.618; 4.421]

	Bamoun ethnic group
	12
	75
	0.034
	0.177 [ 0.036; 0.874]







IV. DISCUSSION
The overall objective of this study was to investigate the sociocultural determinants of the therapeutic pathway of pregnant women in the Foumban Health District. A total of 502 participants were included in the study.
IV.1 Level of Knowledge
The findings of this study revealed that 416 pregnant women (82.9%) correctly identified mosquito bites as the primary mode of malaria transmission. This result is consistent with a study by Taremwa et al. [10], highlighting the relatively high awareness of malaria transmission in this community, which is an essential foundation for effective prevention.
Notably, the source of information was attributed to community health workers by 404 women (80.5%), suggesting the importance of their role in health education and promotion. Similar observations have been reported in the study by Yasuoka et al. [11], emphasising that community health workers can effectively promote the adoption of preventive methods. However, a small proportion of women (6 participants; 1.2%) did not understand how malaria is transmitted, which may increase their risk of infection and compromise broader community prevention efforts.
[bookmark: _GoBack]In terms of prevention, 475 women (94.6%) identified the use of LLINs as the most common preventive method, followed by intermittent preventive treatment (IPT). These results differ slightly from those of Bamou et al. [12], conducted in southern Cameroon, which may be explained by differences in sample sizes and study settings. Nevertheless, the findings confirm a widespread awareness of malaria prevention methods within the Foumban community.
Despite this high level of knowledge, only 251 women (50.0%) reported actually sleeping under an LLIN, and among them, just 139 women (27.7%) used it daily. This gap between knowledge and practice is concerning and contradicts findings from Kouyaté (2018) [13] in the Markala Health District, where most households consistently used mosquito nets. The discrepancy may reflect a partial rejection of LLIN use in Foumban, despite awareness of its benefits.
Several contextual factors may explain this behaviour. The hot climate in Foumban discourages nightly net use, as many families prefer sleeping in common living areas without nets. During such times, mosquitoes take advantage of unprotected individuals. In addition, cultural perceptions contribute to low adherence. For example, one pregnant woman interviewed during the survey stated, “sleeping under a mosquito net is like sleeping in a coffin.” Such beliefs, combined with discomfort and lifestyle practices, undermine the effectiveness of malaria prevention strategies despite the community’s knowledge.
The relatively low adherence to LLIN use, despite widespread awareness, represents a critical gap that increases vulnerability to malaria infection among pregnant women in this district.
V.3 Therapeutic Itinerary
The results of this study reveal diverse therapeutic pathways among pregnant women seeking care for malaria, with variations largely influenced by sociocultural factors and personal perceptions of illness. The participants reported using several treatment approaches: modern self-medication (19; 3.8%), traditional remedies (16; 3.2%), modern medicine through health centres, hospitals, or private clinics (146; 29.1%), pharmacies (263; 52.4%), and neighbourhood “doctas” or informal providers (50; 10%). These findings are consistent with the observations of Sidibé (2010) [14]. Among the 502 pregnant women surveyed, 263 (52.4%) initially sought care at a pharmacy when experiencing malaria symptoms. This pattern reflects a broader trend whereby patients often only visit official health facilities when complications arise. A qualitative study in Guinea by Conde et al. [15] illustrated this behaviour: a 34-year-old pregnant woman stated, “I am no longer a child. I know my illnesses well, just as I know the types of tablets that relieve me when I am sick. As soon as I feel malaria, I take my usual tablets. It is when it persists that I go to the hospital.” In our study, the second most common therapeutic route after pharmacies was consultation with a traditional healer. This may be explained by the persistence of cultural beliefs regarding malaria treatment within this community. Regarding treatment delays, 254 women (50.6%) reported waiting 1–2 days before seeking care for malaria symptoms. Such delays are concerning, as untreated or inadequately treated individuals can remain infectious and contribute to sustained malaria transmission, potentially increasing morbidity and mortality, as noted by Sundararajan et al. [16]. Overall, the findings highlight the complex interplay of cultural norms, accessibility, and individual decision-making in shaping malaria treatment pathways among pregnant women in the Foumban Health District.
V.4 Association Between Sociocultural Characteristics and the Therapeutic Itinerary
Several sociocultural factors were found to influence the therapeutic pathways of pregnant women in the Foumban Health District.
Pharmacy pathway:
Among women who chose pharmacies as their first treatment option, 31 Christian women (11.7%) were significantly more likely to do so (p < 0.001). Additionally, 262 women (99.6%) of Bamoun ethnicity were more likely to seek care in a pharmacy compared with other ethnic groups (p = 0.044). In contrast, no significant association was observed between pharmacy use and 122 women (46.3%) who followed advice from friends or 49 women (18.6%) who held beliefs in traditional medicine. This may reflect the confidence these women have in modern medicines, consistent with the observations of Traoré et al. [17].
Health facility pathway:
Similarly, 42 Christian women (28.7%) were significantly more likely to seek care in health facilities. However, no significant association was observed between the health facility pathway and 54 women (36.9%) who followed family/friends’ advice or 42 women (28.7%) with beliefs in traditional medicine.
Traditional self-medication pathway:
No significant associations were found between Christian religion, advice from family/friends, or cultural beliefs on malaria prevention and treatment and the choice of traditional self-medication (p = 0.881; p = 0.317, respectively). Conversely, Bamoun ethnicity was significantly associated with the traditional self-medication route (p = 0.034).
These findings differ from those reported by Sundararajan et al. [16], where elders’ and friends’ advice strongly influenced the use of traditional healers as the first choice. This discrepancy may be due to differences in cultural contexts and health-seeking behaviours across countries.
VI. CONCLUSION
This study assessed the sociocultural determinants influencing the prevention and treatment of malaria among pregnant women in the Foumban Health District.
· Knowledge levels: The majority of participants demonstrated a good understanding of malaria. However, a small proportion of women did not fully understand the modes of transmission, potentially increasing the risk of community infection. Despite high knowledge, only 50% of women reported sleeping under an insecticide-treated mosquito net, and among these, not all used it daily. A significant association was also observed between household income and knowledge level, with women from higher-income households generally demonstrating better knowledge.
· Therapeutic pathway: Most women initially sought care from pharmacies, reflecting confidence in their ability to manage the disease. Many waited 1–2 days before initiating treatment, a delay that could elevate morbidity and mortality risks associated with malaria.
· Influence of sociocultural factors: The study identified that the Christian religion, Bamoun ethnicity, and cultural beliefs influenced initial therapeutic choices. The preferred treatment pathways included pharmacies, health facilities, and traditional self-medication.
Overall, the findings highlight the need for strengthened health education and culturally sensitive interventions to improve preventive practices and timely treatment among pregnant women in this district.
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