Knowledge, attitudes, and behaviour of Sri Lankan housewives regarding aflatoxin contamination in food products
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Introduction 
Mycotoxins are toxic secondary metabolites produced by filamentous fungi as part of their natural defence mechanisms and are commonly associated with contamination of agricultural commodities (Perera, 2021). These low molecular weight compounds can enter the food chain before or after harvest and are characterised by high chemical stability, allowing them to persist through food processing methods such as cooking and roasting (World Health Organization, 2023). Among the various mycotoxin groups identified, including ochratoxins, citrinin, and ergot alkaloids, aflatoxins are considered the most potent due to their severe toxicological effects on humans and animals (Kumar et al., 2017)
Aflatoxins are primarily produced by Aspergillus flavus, A. parasiticus, and A. nomius, which thrive in warm and humid environments typical of tropical regions (World Health Organization, 2023). Naturally occurring aflatoxins such as AFB1, AFB2, AFG1, and AFG2 frequently contaminate staple foods, including cereals, oilseeds, spices, and tree nuts. Among these, AFB1 is recognised as the most toxic and carcinogenic, exhibiting high thermal stability and resistance to conventional food processing (Kumar et al., 2017). Chronic dietary exposure to aflatoxins has been linked to hepatocellular carcinoma, immune suppression, growth impairment, and nutritional disorders, while acute exposure may result in aflatoxicosis and mortality (El. Khoury et al., 2019; Wanniarachchi et al., 2023). In Sri Lanka, aflatoxin contamination poses a persistent food safety concern, particularly in widely consumed commodities such as rice and coconut oil. Coconut oil, produced from copra, is the most used edible oil in Sri Lankan households and has been reported to exhibit significant levels of aflatoxin contamination due to improper post-harvest handling and unhygienic storage conditions (Karunarathna et al., 2019). A significant proportion of coconut oil samples exceed international safety limits, increasing consumer health risks. Household exposure to aflatoxins is strongly influenced by consumer awareness and food-handling practices. As Sri Lankan housewives play a central role in household food management, this study assessed their knowledge, attitudes, and behaviours regarding aflatoxin contamination and the factors influencing these constructs to inform public health interventions.
Materials and Methods 
A community-based cross-sectional study was conducted from November 2024 to February 2025 among Sri Lankan housewives aged ≥18 years. A minimum sample of 385 was calculated using Cochran’s formula; 397 participants were recruited, and 392 complete responses were analyzed. Participants were recruited voluntarily through flyers and social media to ensure geographic, ethnic, and socio-economic diversity.
Ethical approval was obtained from the Ethics Review Committee of Wayamba University of Sri Lanka. Oral informed consent was obtained from all participants, and responses were anonymised to ensure confidentiality.
Data were collected via an interviewer-administered, telephone-based structured questionnaire covering socio-demographics, knowledge of aflatoxins, attitudes toward aflatoxin contamination related food safety, and behaviours related to food purchasing, storage, and mould handling. Knowledge and attitudes included six items each; behaviour items addressed purchasing, storage, hygiene, and contamination prevention. The questionnaire was pre-tested among 10 participants.
Data analysis was performed using SPSS v26.0 and AMOS v23.0. Internal consistency was assessed via Cronbach’s alpha. Confirmatory factor analysis (CFA) and structural equation modelling (SEM) validated latent constructs and examined relationships among KAB components and socio-demographic factors. Model fit was assessed using CFI, TLI, RMSEA, and χ²/df.
Results and Discussion
A total of 392 Sri Lankan housewives representing multiple districts participated in the study. Most participants were Sinhalese (87.5%), aged 50–64 years, had completed at least Advanced Level education, and reported a monthly household income of 50,000–100,000 LKR.
Reliability analysis showed good internal consistency for the Knowledge construct (Cronbach’s α = 0.850) and excellent consistency for Attitudes (α = 0.992). Behaviour showed low reliability (α = 0.483), reflecting variability in household practices; however, behaviour indicators were retained due to their contextual relevance to aflatoxin risk management.
Confirmatory Factor Analysis (CFA) demonstrated an acceptable model fit (CFI = 0.952; TLI = 0.936), though RMSEA indicated moderate fit (0.097). Knowledge indicators showed strong factor loadings, particularly recognition of aflatoxins (β = 0.874) and awareness of aflatoxin-related health risks (β = 0.805). Attitude indicators showed very strong contributions, with importance of aflatoxin awareness (β = 0.990) and willingness to pay for aflatoxin-free foods (β = 0.982) being most influential. Behaviour indicators showed mixed contributions; hygiene after scraping was the strongest predictor (β = 0.907), while food storage practices were weak and non-significant (β = 0.048) (Table 1).
Table 1: Standardized regression weights obtained for CFA
	
	
	
	Estimate
	S.E.
	C.R.
	P
	Label

	RA
	<---
	Knowledge
	.874
	.025
	17.931
	***
	par_1

	DA
	<---
	Knowledge
	.783
	.017
	15.861
	***
	par_2

	SA
	<---
	Knowledge
	.748
	.017
	15.060
	***
	par_3

	AAFS
	<---
	Knowledge
	.752
	
	
	
	

	AHRS
	<---
	Knowledge
	.805
	.046
	16.352
	***
	par_4

	ACRMS
	<---
	Knowledge
	.760
	.048
	15.336
	***
	par_5

	OFSS
	<---
	Attitudes
	.983
	
	
	
	

	WAF
	<---
	Attitudes
	.982
	.012
	74.114
	***
	par_6

	AAI
	<---
	Attitudes
	.990
	.012
	83.843
	***
	par_7

	APR
	<---
	Attitudes
	.976
	.013
	68.021
	***
	par_8

	ACL
	<---
	Attitudes
	.980
	.013
	71.706
	***
	par_9

	SED
	<---
	Attitudes
	.966
	.013
	60.410
	***
	par_11

	FSP
	<---
	Behaviors
	.048
	.025
	.849
	.396
	par_12

	HASS
	<---
	Behaviors
	.907
	
	
	
	

	HBSS
	<---
	Behaviors
	.583
	.159
	2.878
	.004
	par_13

	APF
	<---
	Behaviors
	.144
	.029
	2.045
	.041
	par_14


Note: *** - < 0.001 , RA—recognition of aflatoxins; DA—definition of aflatoxins; SA—source of aflatoxins; AAFS—aflatoxin-associated foods; AHRS—aflatoxin health risks; ACRMS—aflatoxin contamination reduction methods; APF—purchase frequency; FQCPS—food quality check practices; FSP—food storage practices; MMPS—mold management practices; CPSS—contamination prevention steps; HBSS—hygiene before scraping; HASS—hygiene after scraping; ACL—aflatoxin concern level; APR—aflatoxin perceived risk; AAI—aflatoxin awareness importance; WAF—willingness to pay for aflatoxin-free products; OFSS—opinion on food safety statements; SED—self-efficacy in detection  
Structural Equation Modelling (SEM) revealed a strong positive association between knowledge and attitudes (β = 0.732, p < 0.001). Knowledge also had a weak but significant direct effect on behaviours (β = 0.181, p = 0.042). In contrast, the relationship between attitudes and behaviours was not significant (β = −0.030, p = 0.727), suggesting that favourable attitudes alone do not consistently translate into safer practices (Table 2).
Table 2: Standardized regression weights obtained for SEM
	
	
	
	Estimate
	S.E.
	C.R.
	P
	Label

	Attitudes
	<---
	Knowledge
	.732
	.072
	14.537
	***
	par_14

	Behaviors
	<---
	Attitudes
	-.030
	.037
	-.349
	.727
	par_15

	Behaviors
	<---
	Knowledge
	.181
	.056
	2.030
	.042
	par_16



Among socio-demographic factors, education level was the strongest predictor of both knowledge (β = 0.235, p < 0.001) and attitudes (β = 0.254, p < 0.001). Age, income, ethnicity, and district showed no significant effects on knowledge or attitudes. However, age was negatively associated with behaviours (β = −0.165, p = 0.003), indicating reduced adoption of recommended practices among older participants.
KAB score analysis revealed relatively high attitudes (80.2%) and behaviours (74.2%) but low knowledge levels (48.9%). Only one-third of participants were aware of aflatoxins, while many relied on visual inspection and discarding mouldy food. Some unsafe practices, such as scraping and consuming mould-affected food, were reported, likely due to limited understanding of aflatoxin persistence.
Conclusion
In conclusion, the present cross-sectional study highlights that the knowledge, attitudes, and behaviors of Sri Lankan housewives regarding aflatoxin contamination are interrelated. The findings indicate that knowledge significantly and positively influences attitudes and behaviors of Sri Lankan housewives regarding aflatoxin contamination in food products. Additionally, level of education influences knowledge of aflatoxins and more proactive attitudes toward aflatoxin contamination prevention of Sri Lankan housewives.


Recommendations
Public health interventions should prioritise aflatoxin-focused education using simple, culturally appropriate messages, particularly for women with lower educational attainment. Programmes should emphasise the health risks of mouldy foods, limitations of scraping practices, and safe storage methods. Community-based demonstrations and involvement of public health workers are recommended. Future studies should adopt intervention-based and longitudinal designs and incorporate objective exposure assessments to strengthen behavioural evaluation.
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