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[bookmark: _Toc120614021]Community Knowledge, Attitudes, and Practices Regarding Malaria Control: A Study of Ten Health Areas in the Dschang District

[bookmark: _GoBack]Abstract
Background: According to the latest WHO data from 2022, 608,000 deaths are attributed to malaria, with 94% in Africa. Gaps persist due to insufficient knowledge, negative attitudes, and inadequate practices among at-risk populations. In order to achieve the WHO 2030 targets, it is crucial to conduct in-depth investigations.
[bookmark: _Toc93698357][bookmark: _Toc120614019]Objective : He was question of assessing the knowledge, attitudes and practices of communities with regard to the fight against malaria in the health district of Dschang.
[bookmark: _Toc93698358][bookmark: _Toc120614020]Methodology: This was a descriptive cross-sectional study with an analytical component conducted in 10 health areas of the Dschang district from December 2024 to July 2025. It targeted individuals aged 15 years and older. A multi-stage stratified cluster sampling was used. The chi-square test and binary logistic regression analysis were used to estimate the crude and adjusted ORs with a significance level of p<0.05.
Results: The results of our study revealed that 96.51% of participants correctly identified mosquito bites as a mode of malaria transmission. Fever was recognized as a symptom of malaria by 99.76% of respondents, while the use of mosquito nets as a means of prevention was recognized by 98.67%. An average level of knowledge about malaria was observed among 68.80% of participants. Regarding attitudes, 83.01% of individuals perceived malaria as "fairly serious" or "very serious", and 54.22% of participants showed positive attitudes towards malaria. Regarding practices, 74.1% had adequate malaria control practices. Factors significantly associated with inadequate practices (p<0.001) include gender (male), education level (secondary) (ORa 2.38; 95% CI: 1.36-4.13; p=0.002). In addition, monthly income level (less than 50,000 FCFA: ORa 3.61; 95% CI: 1.65-7.86; p=0) and insufficient knowledge (ORa 17.35; 95% CI: 3.64-82.74; p=0) or average knowledge (ORa 17.29; 95% CI: 3.97-75.24; p=0) were also significant factors. Female gender (ORa 0.2; 95% CI: 0.11-0.33; p=0) and the presence of children under 5 years old at home (ORa 0.33; 95% CI: 0.19-0.58; p=0) appeared as protective factors.
Conclusion: The study reveals an average level of knowledge and predominantly positive attitudes. However, sociodemographic and knowledge factors significantly influence inappropriate practices.
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1. Introduction
Malaria remains one of the leading causes of morbidity and mortality in Africa, particularly among children under five years of age. [1] Many strategies have already been implemented to stem the progression of this major public health problem. Although significant progress has been made in the fight against this disease, it continues to represent a considerable burden for health systems and communities, particularly in tropical and subtropical regions. [2] Despite these control efforts, the prevalence has not been reduced as predicted in the strategic plan for health policies. This gap between the actual situation and the expected one shows that there are many obstacles. These are responsible for the stagnation of malaria prevalence, which leads to deaths and incurs expenses. [3] . Billions of francs are lost each year because health interventions are made for primary prevention and management of malaria cases and also to address the problems caused by the fact that individuals fall ill (We are referring to the costs related to lost productivity). [4] If explanations for these alarming results are to be found, it would firstly be related to the design and implementation of health policies. [5] Furthermore, governments and their policies are not the only ones to blame. The prevalence of malaria remains high due to the low level of knowledge of communities about malaria. [6,6–8] But also because of their reaction and responses to this epidemic [9] . In addition, the COVID 19 pandemic has created an exceptional health context that has disrupted health systems and malaria control programs. [10,11]
We note that the responsibility for malaria control lies with both the government and the communities. It therefore appears necessary to review the extent of knowledge of individuals in the communities, their attitudes and practices towards malaria control. This in-depth analysis will allow us firstly to assess the knowledge and attitudes of the populations of the West region of Cameroon on malaria. Then, identify and evaluate the practices of the populations towards malaria and control interventions . Finally, identify the factors associated with poor malaria prevention and management practices within households.
The results of this study will ensure the effectiveness of future malaria control interventions, especially in the Dschang district.
2. Methodology
2.1. Study design
This study employed a quantitative, cross-sectional design to assess knowledge, attitudes, and practices (KAP) regarding malaria control. Its primary aim was to identify the factors that either facilitate or hinder the effective implementation of control measures within populations. A three-stage stratified cluster sampling strategy was used for data collection.
2.2. Study site
The study was conducted in households across ten selected health areas within the Dschang Health District (DS). Located in the Menoua division, the DS covers an area of 1,060 km² and encompasses both semi-urban and rural environments. As of February 2024, the district's population was estimated at 248,538 inhabitants.
Dschang features a humid equatorial climate, characterized by a long rainy season (from mid-March to mid-November) and a shorter dry season. The terrain is predominantly mountainous and includes numerous low-lying marshy areas, springs, fast-flowing streams, and waterfalls. This topography defines three distinct agricultural zones: low, medium, and high altitude. The soil is primarily lateritic, and the vegetation consists of montane forest interspersed with shrub savannah, featuring species such as eucalyptus and fir trees. The local fauna is predominantly avian.
In terms of infrastructure, the district contains 84 preschools, 215 primary schools, 65 secondary schools, and 10 higher education and vocational institutions, including the University of Dschang. The main economic activities are agriculture, livestock farming, crafts, and trade. Housing patterns range from scattered dwellings in rural areas to concentrated settlements in urban zones, constructed from either local or permanent materials.
The study was carried out over an eight-month period from December 2024 to July 2025, with the data collection phase taking place from February to May 2025.
2.3. Population 
2.3.1. Study Population and Sample Size
The study population comprised individuals permanently residing in the Dschang Health District who were at least 15 years old and had lived there for a minimum of six months. Participants were required to be capable of understanding and providing clear responses to the survey questions. All participants provided free and informed consent. For minors aged 15 to 17, both their assent and the consent of a parent or guardian were obtained. Exclusion criteria included any participant who withdrew their consent and any minor whose assent was withdrawn and/or whose parent/guardian withdrew consent.
The sample size was calculated separately for the descriptive and analytical objectives of the study.
· For the descriptive component, the sample size was calculated using the Lorentz formula. We used a prevalence (P) of 76.5% for good knowledge of malaria, based on a previous study in Western Cameroon. After adjusting for an anticipated non-response rate of 15%, an absenteeism rate of 20%, and applying a design effect of 2, the required sample size was 816 individuals.
· For the analytical component, a separate sample size was calculated using the OpenEpi platform to ensure sufficient power to detect associations. The calculation was based on the rarest modality of a key independent variable (illiteracy, 23% prevalence). The parameters were: 50% prevalence of inadequate practices in the non-exposed group, a minimum odds ratio of 2 to detect, a 95% confidence level, 80% statistical power, and a 1:1 ratio of non-exposed to exposed individuals. This yielded a minimum sample of 114, which was adjusted to 176 after accounting for non-response and absenteeism.
The larger sample size of 825 individuals from the descriptive calculation was retained as the final minimum sample to ensure robust statistical power for all study objectives. In accordance with the MICS methodology, the target number of respondents per cluster was set at 15.
2.3.2. Sampling Technique
A multi-stage stratified cluster random sampling method was employed. The 22 health areas in the district were stratified into urban (2 areas) and rural (20 areas) strata. As comprehensive household lists were unavailable, clusters, each consisting of 15 households, were selected within the chosen health areas.
The sampling procedure consisted of three stages:
1. Selection of health areas from each stratum.
2. Selection of households within the chosen health areas.
3. Selection of one eligible individual to be interviewed within each household.
2.3.2.1. Participant Selection Procedure
The participant selection process followed a multi-stage approach:
a. Selection of Health Areas (First Stage):
· Urban Areas: Given the limited number of urban health areas (n=2), both were included exhaustively to ensure adequate representation of the urban population.
· Rural Areas: Eight health areas were randomly selected from the 20 rural areas. This was done by numbering all rural areas and using the ALEA() function in Microsoft Excel to generate random numbers. The SORT function was then applied to sort these numbers in ascending order, and the first eight corresponding health areas were selected.
· The distribution of the 55 total clusters was proportional to the population size of each stratum, resulting in 11 urban clusters and 44 rural clusters.
b. Selection of Households (Second Stage):
· One eligible participant was interviewed per selected household.
· As no pre-existing household list was available, a random walk method with systematic field selection was employed.
· In each selected health area, a random starting point (e.g., a central public square) was chosen. A smartphone compass was used to spin to select a random direction (e.g., North), and the first household in that direction was identified.
· Following the interview at the first household, the field team moved to the next household to the right and systematically selected every third household. This process was repeated until the target of 15 households per cluster was reached. All types of dwellings (e.g., single-family homes, apartments, compounds) were included without preference.
c. Selection of Participants within Households (Third Stage):
· To minimize selection bias, the "Most Recent Birthday" method was used for eligible individuals within a household. This method involves the household contact listing all members who meet the eligibility criteria. The individual within that list who had the most recent birthday was selected for the interview.
2.4. Operational Definitions of Variables
Key study terms and variables were operationally defined as follows:
· Knowledge: The awareness and understanding of malaria's characteristics. Knowledge was categorized based on the percentage of correct answers to questions about the pathogen (Plasmodium), transmission modes, symptoms, and preventive measures:
· Good Knowledge: ≥ 75% correct answers.
· Average Knowledge: 50–74% correct answers.
· Insufficient Knowledge: < 50% correct answers.
· Attitude: Opinions reflecting behavioral intentions. Attitudes were categorized based on the percentage of favorable responses regarding the perceived seriousness of and susceptibility to malaria, the credibility of health authorities, and prevention and treatment methods:
· Positive Attitude: ≥ 75% favorable responses.
· Neutral Attitude: 50–74% favorable responses.
· Negative Attitude: < 50% favorable responses.
· Practice: The actual application of recommended rules. Practices were assessed based on behaviors related to prevention (e.g., LLIN use, insecticides, environmental hygiene, vaccination), medication intake, and treatment-seeking behavior for suspected malaria:
· Adequate Practice: ≥ 75% of recommended practices performed.
· Inadequate Practice: < 75% of recommended practices performed.
· Health District: The operational level for implementing interventions outlined in the National Health Development Plan.
· Communities: A group of people sharing common geographical, social, or habitual characteristics.
· Malaria: A parasitic disease transmitted through the bite of an infected Anopheles mosquito.
· Prevention: Actions and practices recommended by the World Health Organization (WHO) to mitigate malaria transmission and infection. This includes the consistent use of long-lasting insecticidal nets (LLINs), intermittent preventive treatment, environmental management for vector control, and vaccination.
2.5. Study variables:
The study variables were categorized as follows:
· Sociodemographic Variables: These included age, gender, educational attainment, occupation, marital status, religion, area of residence (urban/rural), and monthly income.
· Analytical Variables:
· Dependent Variable: The primary outcome was inadequate practices in malaria prevention and management. This was operationalized as a binary or categorical variable based on a composite score derived from responses to questions on preventive behaviors and case management.
· Independent Variables: Explanatory variables hypothesized to influence the dependent variable included:
· Knowledge level (a score based on correct responses to malaria knowledge questions),
· Area of residence (urban/rural),
· Gender,
· Educational attainment,
· Presence of children under five years of age in the household,
· Income level.
2.6. Data collection
2.5. Data Collection Tool and Procedure
Data were collected using a semi-structured questionnaire developed for this study. The instrument was designed by the principal investigator under the supervision of the research manager. To ensure the validity, consistency, and relevance of the questions, the questionnaire was pre-tested among a sample of residents in the FOREKE health area.
The questionnaire comprised the following sections:
· Sociodemographic and professional characteristics,
· Knowledge of malaria,
· Attitudes toward malaria,
· Practices related to malaria control and management.
Monthly income was assessed using a pragmatic and contextual approach. Given the predominance of the informal economy in Cameroon's West region and the disparities between urban and rural settings, income ranges were created using the national Guaranteed Minimum Interprofessional Wage (SMIG) as a benchmark to better reflect local economic realities.
Data Collection Procedure:
The data collection process adhered to the following steps:
1. Briefing: The research objectives and procedures were explained to each participant using an information leaflet.
2. Confidentiality Assurance: Participants were guaranteed anonymity, as no personally identifiable information was collected.
3. Informed Consent: Written informed consent was obtained from all adult participants. For adolescents aged 15-17, written assent was obtained alongside consent from a parent or guardian.
4. Administration: Questionnaires were administered face-to-face by trained enumerators.
5. Right to Withdraw: Participants were informed that they could withdraw at any time without penalty. Any questionnaire from a participant who chose not to respond or who discontinued the interview was invalidated and excluded from the analysis.
2.7. Data processing and analysis
2.6. Data Management and Statistical Analysis
Data collected in the field were digitized using the Kobocollect tool, subsequently cleaned, and processed using Microsoft Excel 2013. Statistical analysis was performed using SPSS version 27.0 and the Python programming language within the JupyterLab environment of the Anaconda suite.
For descriptive statistics, qualitative variables were expressed as counts (n) and percentages (%).
To investigate associations between independent categorical variables and the dependent variable, Chi-square tests of independence were performed. 
An association was considered statistically significant if the p-value was less than 0.05 (p < 0.05).
Subsequently, a binary logistic regression analysis was conducted. All independent variables that demonstrated a statistically significant association (p < 0.05) with the dependent variable ("inadequate practices," coded as yes/no) in the bivariate analyses were included in the multivariate model. The regression results provided both crude Odds Ratios (OR) and adjusted Odds Ratios (aOR), along with their corresponding 95% confidence intervals (CI) and p-values.
The Odds Ratios were interpreted as follows:
· Risk Factor: A variable with a p-value < 0.05 and an aOR > 1 (where the 95% CI does not include 1) was considered a statistically significant risk factor, associated with increased odds of inadequate practices.
· Protective Factor: A variable with a p-value < 0.05 and an aOR < 1 (where the 95% CI does not include 1) was considered a statistically significant protective factor, associated with decreased odds of inadequate practices (i.e., promoting good practices).
· No Association: An aOR not significantly different from 1 (95% CI includes 1) indicated no statistically significant association with the outcome.
2.7. Ethical Considerations
This study was conducted in strict accordance with ethical principles and standard administrative procedures. Ethical approval was obtained from the Regional Committee for Ethics and Research in Human Health of the West (CRERSHO; Ethical Clearance No. 492/28/05/2025/CE/CRERSH-OU/VP). Additional administrative authorizations were secured from the Regional Delegate of Public Health for the West region and the Chief of the Dschang Health District.
Prior to data collection, free and informed consent was obtained from all adult participants. For minors aged 15-17, assent was obtained alongside consent from a parent or guardian.

3. Results
[bookmark: _Toc201781121]3.1. Sociodemographic Characteristics
The sociodemographic characteristics of the 830 study participants are summarized in Table 1.
The sample consisted of 503 females (61%) and 327 males (39%). The age distribution showed a trend toward a younger population, with 155 participants (18.7%) in the 15-19 age group for both genders. The proportion of participants generally decreased with increasing age.
Regarding marital status, 334 participants (40.2%) were single and 327 (39.4%) were married. A majority of respondents, 509 (61.3%), had attained a higher education level. In terms of occupation, traders constituted the largest professional category, comprising 183 individuals (22.1%).
The vast majority of participants, 654 (78.8%), resided in rural areas. The most frequently reported monthly income range was 50,000 to 100,000 FCFA, reported by 297 participants (35.8%). Nearly half of the households, 404 (48.7%), had at least one child under five years of age, while 426 (51.3%) did not.
Table I: Distribution of sociodemographic data

	Variables
	Terms and Conditions
	Number of employees (N=830)
	Percentage
	95% CI

	Age group
	15-19 years old
	155
	18.67%
	16,17-21,47

	
	20-24 years old
	128
	15.42%
	13.12-18.04

	
	25-29 years old
	113
	13.61%
	11.45-16.12

	
	30-34 years old
	107
	12.89%
	10.78-15.34

	
	35-39 years old
	82
	9.88%
	8.03-12.10

	
	40-44 years old
	70
	8.43%
	6.73-10.52

	
	45-49 years old
	54
	6.51%
	5.02-8.39

	
	50-54 years old
	41
	4.94%
	3.66-6.63

	
	55-59 years old
	59
	7.11%
	5.55-9.06

	
	60 years and over
	21
	2.53%
	1.66-3.84

	Sex
	Male
	327
	39%
	

	
	Female
	503
	61%
	

	Marital status
	Bachelor
	334
	40.24%
	36.96-43.61

	
	Bride)
	327
	39.40%
	36.13-42.76

	
	Divorcee)
	7
	0.84%
	0.41-1.73

	
	Widower
	22
	2.65%
	1.76-3.98

	
	Others
	140
	16.87%
	14.47-19.57

	Education level
	Illiterate
	8
	0.96%
	0.49-1.89

	
	Primary
	67
	8.07%
	6.41-10.12

	
	Secondary
	246
	29.64%
	26.63-32.83

	
	Superior
	509
	61.33%
	57.97-64.58

	Occupation
	Unemployed
	33
	3.98%
	2.84-5.53

	
	Pupil
	33
	3.98%
	2.84-5.53

	
	Student
	162
	19.52%
	16.96-22.35

	
	Farmer
	2
	0.24%
	0.07-0.87

	
	Teacher
	48
	5.78%
	4.39-7.58

	
	Trader
	183
	22.05%
	19.36-24.99

	
	Health personnel
	17
	2.05%
	1.28-3.26

	
	Others
	352
	42.41%
	39.09-45.80

	Residential area
	Urban
	176
	21.2%
	18.56-24.12

	
	Rural
	654
	78.8%
	75.88-81.44

	Monthly income level
	No monthly income
	194
	23.37%
	20.62-26.37

	
	Less than 50,000 FCFA
	141
	16.99%
	14.59-19.69

	
	50,000 - 100,000 FCFA
	297
	35.78%
	32.59-39.10

	
	100,001 - 200,000 FCFA
	150
	18.07%
	15.60-20.84

	
	200,001 - 400,000 FCFA
	48
	5.78%
	4.39-7.58

	Presence of a child under 5 years old at home
	Yes
	404
	48.67%
	45.29-52.07

	
	No
	426
	51.33%
	47.93-54.71

	Religion
	Christian
	612
	74.45%
	71.36-77.32

	
	Muslim
	33
	4.01%
	2.87-5.58

	
	Atheist (no religion)
	177
	21.53%
	18.86-24.47




3.2. Knowledge about malaria
[bookmark: _Toc201781123]3.2.1. Knowledge of Malaria Transmission
Knowledge regarding malaria transmission is detailed in Table II. The vast majority of participants, 801 (96.51%), correctly identified a mosquito bite as the primary mode of malaria transmission.
When asked about the period of highest transmission risk, 543 participants (65.4%) accurately identified the evening as the most favorable time for mosquito bites that transmit malaria.
Table II: Data on knowledge of malaria transmission
	Knowledge variables
on the transmission of malaria
	Effective
N=830
	Percentage
	95% CI

	How is malaria transmitted?
	
	
	

	Mosquito bites
	801
	96.51
	95.03-97.56

	Physical contact
	09
	01.08
	0.57-2.05

	I don't know
	20
	2.41
	1.57-3.69

	At what time of day do mosquitoes primarily transmit malaria?
	
	
	

	No specific period
	251
	30.24
	27.21-33.45

	In the evening and at night
	543
	65.42
	62.12-68.58

	I don't know
	36
	4.34
	3.15-5.95



3.2.2. Knowledge of Malaria Symptoms
Knowledge of malaria symptoms among respondents is presented in Figure 1. Fever was the most widely recognized symptom, reported by 828 participants (99.8%).
Other common symptoms were also well-identified: 751 respondents (90.5%) recognized fatigue, and 721 (86.9%) identified headaches as symptoms of malaria.
Furthermore, when asked whether fever should prompt a suspicion of malaria, 704 participants (84.8%) responded affirmatively. In contrast, 54 individuals (6.5%) did not believe fever was a reason to suspect malaria, and 72 (8.7%) reported they did not know.


[bookmark: _Toc201781083]Figure 1: Respondents' knowledge of malaria symptoms
3.2.3. Knowledge of Malaria Prevention
Knowledge regarding malaria prevention methods is detailed in Table III.
The use of mosquito nets was widely recognized as a preventive measure, with 819 respondents (98.7%) identifying it. However, knowledge regarding the existence of a malaria vaccine was limited. Only 98 participants (11.8%) correctly acknowledged that a vaccine exists. In contrast, 441 individuals (53.1%) incorrectly stated that no vaccine exists, and 291 (35.1%) reported not knowing.
Concerning the recommended renewal schedule for mosquito nets, 190 respondents (22.9%) correctly indicated that nets should be renewed after one year. However, 179 participants (21.6%) held the misconception that nets should only be replaced when torn.
Finally, a majority of participants, 700 (84.3%), reported having previously received information on malaria prevention methods, while 130 (15.7%) stated they had never received such information.
3.2.3. Knowledge about prevention
[bookmark: _Toc201781124]Table III: Data on knowledge of malaria prevention
	Knowledge variables
on malaria prevention
	Effective
N=830
	Percentage
	95% CI

	Use the impregnated mosquito net?
	
	
	

	Yes
	819
	98.67
	97.64-99.26

	No
	11
	01.33
	0.74-2.36

	Take preventive medication?
	
	
	

	Yes
	245
	29.52
	26.52-32.71

	No
	585
	70.48
	67.29-73.48

	Use mosquito repellents?
	
	
	

	Yes
	512
	61.69
	58.33-64.93

	No
	318
	38.31
	35.07-41.67

	Wear long clothes
	
	
	

	Yes
	321
	38.67
	35.42-42.03

	No
	509
	61.33
	57.97-64.58

	Remove stagnant water
	
	
	

	Yes
	709
	85.42
	82.86-87.66

	No
	121
	14.58
	12.34-17.14

	Is there a vaccine against malaria?
	
	
	

	Yes
	98
	11.81
	09.79-14.18

	No
	441
	53.13
	49.73-56.51

	I don't know
	291
	35.06
	31.89-38.37

	How often should impregnated mosquito nets be replaced to remain effective?
	
	
	

	After 1 year
	190
	22.89
	20.16-25.87

	After 2 years
	92
	11.08
	9.13-13.40

	After 3 years
	185
	22.29
	19.59-25.24

	After 4 years
	17
	02.05
	1.28-3.26

	After 5 years
	167
	20.12
	17.53-22.98

	Only if the mosquito net is torn
	179
	21.57
	18.90-24.49



3.2.4. Sources of Information on Malaria Prevention
The primary sources from which respondents learned about malaria prevention methods are presented in Figure 2. The two most predominant sources were healthcare facilities (hospitals/health centers), reported by 572 respondents (81.7%), and schools, reported by 459 respondents (65.6%).


[bookmark: _Toc201781085]Figure 2: Sources of information on malaria prevention methods
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The overall knowledge level of respondents is summarized in Table IV. The majority of participants (68.8%, n=571) demonstrated an average level of knowledge regarding malaria.
Table IV: Data on the general level of knowledge of participants about malaria
	Variable level of knowledge
on malaria
	Effective
N=830
	Percentage
	95% CI

	Good
	104
	12.53
	10.45-14.96

	AVERAGE
	571
	68.80
	65.56-71.85

	Insufficient
	155
	18.67
	16,17-21,47



[bookmark: _Toc201781129]3.3. Attitudes Regarding Malaria Perception, Transmission, Prevention, and Treatment
3.3.1. Perception of Severity and Risk
A majority of respondents perceived malaria as a significant health threat. Specifically, 537 individuals (64.7%) considered malaria "quite serious," and 152 (18.3%) considered it "very serious," representing a combined 83.0% who acknowledged its significant severity. Concerning personal risk, 480 respondents (57.8%) perceived a "medium" likelihood of contracting malaria.
Regarding trust in health authorities, 345 individuals (41.6%) expressed a "high" level of confidence, and 382 (46.0%) reported "total" confidence in the information provided by health authorities and personnel on malaria control.
3.3.2. Attitudes Towards Prevention and Treatment Methods
The majority of respondents reported a willingness to adhere to recommended prevention methods. When asked, 433 participants (52.2%) stated they would "absolutely" follow the advice of health authorities, and 272 (32.8%) stated they would "probably" do so.
Concerning treatment-seeking behavior, 656 participants (79.0%) stated that an individual should go to the hospital in case of malaria, while 111 (13.4%) reported that self-medication was acceptable.
On the affordability of malaria medication, 398 participants (47.9%) found the price of medicines affordable, whereas 248 (29.9%) found them expensive. Finally, a strong majority, 759 respondents (91.4%), believed that medical treatment is more effective than traditional treatment for malaria.
3.3.3. Overall Attitude
The overall attitude of respondents towards malaria is presented in Table V. More than half of the participants, 450 (54.2%), were categorized as having a "positive" attitude. Neutral attitudes were held by 330 individuals (39.8%), and 50 (6.0%) held negative attitudes.
Table V: Data on the overall attitude of participants
	Overall attitude level
malaria
	Workforce(N)
N=830
	Percentage(%)
	95% CI

	Positive
	450
	54.22
	50.82-57.58

	Neutral
	330
	39.76
	36.48-43.13

	Negative
	50
	6.02
	4.60-7.85



3.4. Malaria Prevention and Management Practices
The findings regarding malaria prevention and management practices are summarized in Figure 3. A majority of individuals, 630 (75.9%; 95% CI: 72.9–78.7%), reported consulting a doctor when they or their child suspected malaria.
Conversely, 93 participants (11.2%) reported self-medicating with products purchased from informal street vendors, 55 (6.6%) purchased medicines directly from a pharmacy without a consultation, and 52 (6.3%) consulted a traditional healer. Among those who sought care from a traditional healer, 32 (61.5%) justified their choice by citing the high cost of hospital medicines, while 20 (38.5%) believed traditional remedies were more effective.
Regarding the timing of seeking medical care after symptom onset, 450 individuals (54.2%) consulted a doctor within 24 to 48 hours. Concerning adherence to prescribed antimalarial treatment, 391 participants (47.1%) reported always completing their treatment, while 284 (34.2%) admitted to sometimes forgetting doses.
Overall Level of Practice
The overall level of malaria control practice is detailed in Table V. A total of 615 individuals (74.1%; 95% CI: 71.0–76.9%) were categorized as having adequate practices. Conversely, 215 participants (25.9%; 95% CI: 23.0–29.0%) were classified as having inadequate practices.
3.5. Factors Associated with Inadequate Malaria Control Practices
The results of the multivariate binary logistic regression analysis identifying factors associated with inadequate malaria control practices are presented in Table VI.
Factors Associated with Increased Odds of Inadequate Practices (Risk Factors):
At the secondary education level, a significantly increased odds was observed (aOR = 2.38; 95% CI: 1.36–4.13; p = 0.002). Both insufficient knowledge (aOR = 17.35; 95% CI: 3.64–82.74; p < 0.001) and average knowledge (aOR = 17.29; 95% CI: 3.97–75.24; p < 0.001) were associated with a substantially higher odds compared to good knowledge. Furthermore, lower monthly income was a significant factor, with the highest odds for those earning less than 50,000 FCFA (aOR = 3.61; 95% CI: 1.65–7.86; p = 0.001) and significantly increased odds for those in the 50,000–100,000 FCFA range (aOR = 2.79; 95% CI: 1.83–6.59; p = 0.019).
The analysis identified several factors associated with a decreased odd of inadequate practices, indicating they were significant protective factors. Female gender was strongly protective (aOR = 0.20; 95% CI: 0.11–0.33; p < 0.001), as was the presence of a child under five years of age in the household (aOR = 0.33; 95% CI: 0.19–0.58; p < 0.001). Conversely, significant risk factors included having only a secondary education (aOR = 2.38; 95% CI: 1.36–4.13; p = 0.002), alongside both insufficient (aOR = 17.35; 95% CI: 3.64–82.74; p < 0.001) and average knowledge (aOR = 17.29; 95% CI: 3.97–75.24; p < 0.001) compared to good knowledge. Lower monthly income was also a major risk, with the highest odds for an income below 50,000 FCFA (aOR = 3.61; 95% CI: 1.65–7.86; p = 0.001) and significantly increased odds for the 50,000–100,000 FCFA range (aOR = 2.79; 95% CI: 1.83–6.59; p = 0.019).
[bookmark: _Toc201781135]Table VI: Factors independently associated with inadequate malaria control practices
	Independent variables
Or explanatory
	
	Regression
logistics
simple binary
	Logistic regression
multivariate binary

	
	Effective
	Percentage
	Raw gold
	95% CI
	Raw P-value
	Adjusted OR
	95% CI
	Adjusted P-value

	Residential area
	
	
	
	
	
	
	
	

	Rural
	654
	78.8
	1,831
	1,199-2,797
	0.005
	1,373
	0.779-2.418
	0.273

	Urban (Ref)
	176
	21.2
	
	
	
	
	
	

	Sex
	
	
	
	
	
	
	
	

	Male (Ref)
	327
	39
	
	
	
	
	
	

	Female
	503
	61
	0.434
	0.317-0.596
	0.000
	0.2
	0.117-0.337
	0.000

	Education level
	
	
	
	
	
	
	
	

	Illiterate
	08
	0.96
	-
	0.00-
	0.999
	-
	0.00-
	0.999

	Primary
	67
	8.07
	0.892
	0.460-1.729
	0.736
	0.560
	0.194-1.617
	0.283

	Secondary
	246
	29.64
	2,573
	1,837-3,605
	0.000
	2,380
	1,368-4,139
	0.002

	Superior (Ref)
	509
	61.33
	
	
	
	
	
	

	Presence of a child under 5 years old in the home
	
	
	
	
	
	
	
	

	Yes
	404
	48.67
	0.505
	0.367-0.695
	0.00
	0.338
	0.194-0.588
	0.00

	No(Ref)
	426
	51.33
	
	
	
	
	
	

	Monthly income level
	
	
	
	
	
	
	
	

	No monthly income (Ref)
	194
	23.37
	
	
	
	
	
	

	Less than 50,000 FCFA
	141
	16.99
	2,271
	1,369-3,769
	0.001
	3,610
	1,658-7,861
	0.001

	Between 50,000 and
100,000 FCFA
	297
	35.78
	2,634
	1,704-4,071
	0.000
	2,794
	1,183-6,595
	0.019

	Between 100,001 and
200,000 FCFA
	150
	18.07
	0.865
	0.490-1.530
	0.619
	0.744
	0.258-2.149
	0.585

	Between 200,001 and
400,000 FCFA
	48
	05.78
	0.00
	0.00-
	0.997
	0.00
	0.00-
	0.996

	Level of knowledge
	
	
	
	
	
	
	
	

	Insufficient
	155
	18.67
	14,208
	4,284-47,118
	0.000
	17,359
	3,642-82,744
	0.000

	AVERAGE
	571
	68.80
	13,799
	4,316-44,124
	0.000
	17,297
	3,976-75,248
	0.000

	Good (Ref)
	104
	12.53
	
	
	
	
	
	



4. Discussion
The findings of this study conducted in the Dschang Health District reveal a generally high level of knowledge regarding malaria transmission, with 96.5% of participants correctly identifying mosquito bites as the primary route. This observation is consistent with previous studies conducted in various regions of Cameroon, including Kaélé, Tibati, Bertoua, and Santchou, where over 90% of the population recognized mosquito-borne transmission [8]. Our results also align with a 2022 study in Makenene, where more than 94% of respondents made this association [12]. This consistency suggests that national awareness campaigns have been effective in establishing this fundamental knowledge, which is crucial for improving prevention practices.
Knowledge of malaria symptoms was also notable. The majority of respondents correctly identified key symptoms, a finding comparable to a 2017 study in Douala, where 94.1% of participants were aware of at least one symptom [6]. However, despite these strengths, specific knowledge gaps persist. For instance, while a majority (65.4%) identified fever as a sign of malaria, the distinction between the causative agent (Plasmodium parasite) and the vector (mosquito) often remains a challenge [6]. Although our study did not explicitly measure knowledge of the causative agent in Dschang, it is plausible that this confusion exists here as well, given that health campaigns frequently emphasize the vector over the parasite.
Recognition of insecticide-treated nets (ITNs) as a primary prevention method was nearly universal, with 98.7% of respondents citing them. This aligns with observations from a 2022 study in Makenene, Cameroon [12], and reflects the significant impact of free ITN distribution campaigns by the National Malaria Control Program (NMCP), as noted in other Cameroonian studies [8, 13]. However, 44.1% of participants in Dschang reported not practicing any additional preventive measures, such as closing doors and windows in the evening or removing stagnant water. This finding is consistent with observations in other endemic areas, where gaps in the adoption of complementary prevention practices beyond ITN use are common [14, 15].
Awareness of the existence of a malaria vaccine was remarkably low, with only 11.8% of respondents correctly acknowledging it. This stands in stark contrast to the ongoing discussions and evaluations of the RTS, S/AS01 (Mosquirix™) vaccine in Cameroon and highlights a significant gap in the dissemination of information on new malaria prevention tools. This lack of awareness could potentially hinder future vaccine acceptance and adoption, as suggested by studies on vaccine hesitancy in similar contexts [16].
Knowledge regarding the recommended renewal schedule for ITNs was varied and often incorrect. While 22.9% correctly indicated a one-year renewal period, a concerning 21.6% believed nets should only be replaced when torn. This is problematic, as a 2021 study in Cameroon demonstrated a high rate of physical deterioration of ITNs after just one year of use [13]. The World Health Organization (WHO) recommends mass distribution campaigns every three years, as ITNs are designed to remain effective for at least this duration under field conditions [17]. A lack of knowledge about the optimal renewal time can severely undermine the effectiveness of prevention efforts.
Finally, hospitals and schools were identified as the two predominant sources of information on malaria prevention, cited by 81.7% and 65.6% of respondents, respectively. This contrasts with other regions in Cameroon, where television and interpersonal conversations were most frequently cited [8]. The prominent role of schools is particularly important, as a higher level of education is strongly correlated with better malaria-related knowledge and practices [15]. Educated individuals are more likely to be exposed to health messages through various channels and to effectively internalize this information.
4.1. Perception of Severity, Susceptibility, and Trust in Health Authorities
The study indicates a high perception of malaria severity within the Dschang community. More than three-quarters of participants (83.0%) considered malaria to be "quite serious" (64.7%) or "very serious" (18.3%). Furthermore, a significant majority (94.2%) believed the disease could lead to serious complications. Regarding personal susceptibility, 57.8% of respondents perceived a "medium risk" of contracting malaria, while 13.0% perceived a "high risk." This recognition of the disease's dangerousness is a critical asset for fostering adherence to control measures. This finding is consistent with a 2020 study by Mbohou Nchetnkou et al. in Cameroon, which reported that 98.2% of their surveyed population perceived malaria as a dangerous disease [6], suggesting a widespread acknowledgment of malaria's burden across the country.
The Dschang community also demonstrated a high level of trust in the information provided by health authorities and personnel concerning malaria control. Nearly 87.6% of individuals expressed "high confidence" (41.6%) or "total confidence" (46.0%). This trust is a crucial factor for the effectiveness of public health campaigns and the promotion of new interventions, and it likely contributes to the positive attitudes towards prevention methods observed in this study.
4.2. Attitudes Towards Prevention and Treatment-Seeking Behavior
An overwhelming proportion of participants in Dschang (85.0%) reported a willingness to use malaria prevention methods as recommended by health authorities ("yes, probably": 32.8%; "yes, absolutely": 52.2%). These results indicate a highly favorable attitude towards prevention, which is encouraging for public health programs and aligns with findings from a 2022 study in Makenene, Cameroon [12].
However, it is important to note that a positive attitude does not always directly translate into consistent practice. This intention-action gap is well-documented in public health literature. For instance, a 2022 study in Senegal by Tairou et al. observed a significant discrepancy between the possession of long-lasting insecticidal nets (LLINs) and their systematic use; 25.7% of participants with access did not use them, often citing discomfort like heat [18, 19]. Similarly, despite good knowledge and attitudes, Djoufounna et al. (2022) found that more than half of the population in Makenene engaged in non-recommended practices such as self-medication [12]. This gap is further highlighted by Talipouo et al. (2019) in Yaoundé, Cameroon, who concluded that few people apply good practices consistently, even when knowledge is adequate [20].
Our study shows a strong preference for modern healthcare facilities when malaria is suspected. The vast majority of respondents (79.0%) stated they would first go to a hospital. Only 13.4% reported they would self-medicate, and a small proportion (5.9%) would consult a traditional healer. Furthermore, 91.4% of respondents considered medical treatment more effective than traditional treatment.
These results contrast with a 2015 study by Ajonina et al. in Buea, Cameroon, which documented a higher prevalence of self-medication (18.4%) and use of traditional treatments [21]. This difference may be attributed to several context-specific factors in Dschang, such as more effective awareness campaigns, stronger community-based health promotion, or better accessibility to modern health facilities. Socioeconomic factors also play a key role; as shown by Djoufounna et al. (2022), civil servants and students often exhibit better health-seeking behaviors [12]. While 48.0% of our participants found antimalarial drugs affordable, 29.9% still found them expensive, indicating that cost remains a potential barrier to care for a substantial portion of households.
4.3. Overall Attitudes, Practices, and Associated Factors
Overall Attitudes and Net Usage
Overall, the study found that more than half of the participants (54.2%) had a "positive" attitude towards malaria, while 39.8% had a "neutral" attitude and only 6.0% had a "negative" attitude. These results are encouraging but highlight the need for public health messages to specifically target individuals with neutral attitudes to convert them into positive ones. This aligns with Djoufounna et al. (2022), who noted that positive attitudes were more common among educated individuals, civil servants, and students, while housewives were less likely to hold such attitudes [22].

A high proportion of respondents (84.3%, n=700) reported owning at least one mosquito net. Among net owners, 407 (58.1%) reported using it daily, 269 (38.4%) used it regularly but not daily, and 24 (3.4%) never used it. The primary reason for non-systematic use, cited by 403 participants, was discomfort due to heat. This observation is consistent with studies in Cameroon, which also identified heat as a major barrier to consistent net use [12]. This is noteworthy given the scale of net distribution in Cameroon; the National Malaria Control Program (PNLP) distributed over 16.7 million LLINs between 2022 and 2023 [23]. This suggests that the barrier is not primarily a lack of access but rather behavioral and comfort-related factors.
Adoption of Complementary Preventive Measures
Beyond net use, respondents employed other preventive methods: 269 (32.4%) closed windows and doors early, 157 (18.9%) eliminated stagnant water, and 38 (4.6%) wore long clothing. However, a significant proportion, 366 individuals (44.1%), reported not practicing any of these additional measures. This reliance on a single prevention method is consistent with findings from Douala, where 57% of respondents used only one method [24]. The rate of environmental management practices (e.g., eliminating stagnant water) in Dschang (18.9%) was lower than the 44.75% reported in a study in Buea [15], potentially indicating regional differences in awareness campaigns or perceived risk.
Treatment-Seeking Behavior and Adherence
In the Dschang district, 630 individuals (75.9%) reported consulting a doctor upon suspecting malaria. This contrasts with studies in West Africa reporting a higher reliance on traditional healers [25]. However, a significant proportion (11.2%) engaged in self-medication. These figures reflect a mixed pattern of care-seeking in Cameroon, similar to trends in Douala where cost drove individuals to purchase drugs from pharmacies or street vendors [6]. The dangers of this are underscored by a 2025 study in Dschang which found that 41.9% of street medicine vendors had poor knowledge of malaria [26].

A strong majority (91.4%) believed medical treatment was more effective than traditional treatment. Regarding adherence, 391 participants (47.1%) reported always completing prescribed treatment, while 284 (34.2%) sometimes forgot doses. These rates are similar to those in Buea, where suboptimal adherence was also common [15]. Such inadequate practices contribute to the emergence of antimalarial drug resistance. Overall, 74.1% of individuals were classified as having adequate malaria control practices, while 25.9% had inadequate practices.
Factors Associated with Inadequate Practices: A Nuanced Discussion
Education Level: Interestingly, a secondary education level (aOR = 2.38; 95% CI: 1.36–4.13; p=0.002) was identified as a factor associated with increased odds of inadequate practices. This finding appears to contradict numerous studies that generally associate higher education with better health knowledge and practices [6, 12, 15, 20]. This discrepancy may be explained by the specific multivariate modeling for inadequate practices. It suggests that while secondary education increases knowledge, it may not always translate into appropriate practices, potentially due to overconfidence, a higher perception of constraints (e.g., net discomfort), or other complex behavioral nuances not captured by knowledge alone.
Knowledge Level: Both insufficient knowledge (aOR = 17.35) and average knowledge (aOR = 17.29) were very strongly associated with inadequate practices. This underscores that knowledge is a fundamental, though not always sufficient, prerequisite for good practices. This aligns with studies in Yaoundé and the North West region that highlight a persistent gap between knowledge and practice, where other barriers like cost and accessibility intervene [12, 29, 30]
Socioeconomic Factors: Low and medium monthly income levels were significant factors for inadequate practices compared to those with no income. This is complex; while poverty is a known barrier to healthcare access [29, 30], the seemingly protective effect of having no income may be because this category includes students who, living alone in a university town like Dschang, may be more vigilant about their health out of necessity.
Gender and Household Composition: Female gender was a strong protective factor (aOR = 0.20), meaning women were significantly more likely to adopt adequate practices. This is widely supported by literature highlighting women's central role in household health management, from net use to treatment-seeking for children [28, 33, 34, 35]. Similarly, the presence of children under five years old was protective (aOR = 0.33). This is consistent with public health policy and research, as parents and caregivers are specifically targeted and are often highly motivated to protect this vulnerable age group [36].


Strengths and Limitations of the Study
Strengths of the study:
· The sample size was adjusted to account for non-response rates and potential sampling bias.
· The study employed statistical tests and analytical methods suitable for the study type and the nature of the variables.
· The use of knowledge, attitude, and practice (KAP) assessment scales recognized by the scientific community enhances the validity and reliability of the findings.
Limitations of the study:
· The study was conducted in only 10 health areas of the Dschang district. This limited scope may affect the generalizability of the results to other regions or to the entire population.
· Data on knowledge, attitudes, and practices were collected via questionnaires. Such self-reported data are susceptible to social desirability bias, where participants may provide answers, they believe are socially acceptable rather than reflecting their true knowledge or practices.
· As a cross-sectional study that assessed KAP at a single point in time, it cannot establish cause-and-effect relationships or track changes in behavior or perceptions over time.
· Although the participation rate was high (93.27%), 64 individuals refused to participate and 57 questionnaires were excluded due to missing data. While the impact is likely minimal, this could introduce a slight bias into the final sample.
· The sample had specific demographic characteristics, including a majority of women (61%), a high proportion of participants with higher education (61.33%), and a high representation of traders (22.05%). If these characteristics are not representative of the general population of the Dschang district, they could affect the external validity and generalizability of the findings.
5. Conclusion
This study, conducted in 10 health areas of the Dschang district, assessed Knowledge, Attitudes, and Practices (KAP) related to malaria. Overall knowledge about malaria prevention and transmission was moderate (68.80%), though 18.67% of participants had insufficient knowledge. Attitudes toward prevention and treatment were predominantly positive (54.22%), while 39.76% were neutral. Prevention and management practices were predominantly adequate (74.1%). Good practices were associated with female gender and the presence of children under five years old in the household. Barriers to good practices included low educational attainment, low knowledge levels, and low monthly income.
5. Recommendations
Based on the study's findings, the following recommendations are proposed:
1. Develop targeted interventions for high-risk groups. Public health campaigns should specifically aim to engage men, individuals with lower educational attainment, and those with low monthly income, as these factors were associated with inadequate malaria prevention practices.
2. Implement tailored educational programs. Education programs should be designed for populations with secondary education or less and those identified as having insufficient knowledge. Health messages must be adapted to different literacy and comprehension levels to ensure they are effective.
3. Leverage existing protective factors. The protective effect of female gender and households with children under five should be harnessed. We recommend actively involving women in the design and delivery of community-based prevention programs, leveraging their influence to promote positive health behaviors.
4. Sustain and amplify awareness campaigns. Community awareness campaigns should focus on correcting misconceptions and improving overall knowledge of malaria transmission and prevention, with content tailored to the audience's understanding.
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