


Original Research Article 
Assessment of Butchers’ Knowledge of Meat Hygiene, Food Safety and Zoonotic Diseases in the Cauvery Delta Region of Tamil Nadu, India

 
Abstract
A cross-sectional survey was conducted to assess knowledge of meat production, hygiene, food safety and zoonotic disease risks among 200 butchers in Thanjavur, Tiruvarur, Nagapattinam and Mayiladuthurai districts of Tamil Nadu, India. Data were collected through personal interviews using a structured, pre-tested questionnaire and summarized using frequencies and percentages. Knowledge of healthy animal selection was reported by 79.0% of respondents, whereas awareness of ante-mortem inspection, post-mortem inspection and cold-chain maintenance was 56.0%, 62.0% and 53.0%, respectively. Overall, 35.0% of respondents demonstrated good knowledge of meat production practices, while 37.0% and 28.0% had moderate and poor knowledge, respectively. Tuberculosis was the most frequently recognized zoonotic disease (62.0%), followed by salmonellosis (58.0%) and brucellosis (48.0%). Awareness of leptospirosis (37.0%) and cysticercosis (34.0%) was comparatively low. Consumption of contaminated meat was the most frequently identified transmission route (73.0%), whereas 23.0% of respondents could not identify any route of transmission. Overall, zoonotic disease-risk knowledge was good in 54.0% of respondents, moderate in 20.0% and poor in 26.0%. These findings highlight knowledge gaps in meat inspection, cold-chain management and the recognition of selected zoonotic diseases. Targeted, veterinarian-led training programmes could strengthen food-safety awareness and promote occupational disease prevention among butchers.
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1. Introduction
Meat safety depends on hygienic practices throughout the production and marketing chain, including animal selection, slaughter, carcass handling, transportation, storage and retailing. Butchers and meat retailers play an important role in maintaining meat hygiene before products reach consumers. Inadequate knowledge of contamination control, temperature management and meat inspection can compromise meat safety and increase the risk of foodborne illness (Kabwang et al., 2019; Zewude et al., 2025).
Published studies of meat-handling environments indicate that knowledge and reported awareness do not necessarily correspond to hygienic behaviour or microbiological safety. In Bangladesh, Hasan et al. (2024) documented relationships between training, meat-hygiene knowledge and reported practices, while Asati et al. (2024) examined both food-safety practices and the microbial quality of meat in retail butchery settings. These findings support examining multiple components of butchers' knowledge rather than relying on a single indicator of awareness.
Meat handlers may be occupationally exposed to zoonotic pathogens through contact with infected animals, carcasses, tissues, blood, body fluids and contaminated equipment. Diseases of public-health and occupational importance include tuberculosis, brucellosis, anthrax, leptospirosis, salmonellosis and cysticercosis (Rodarte et al., 2023). Awareness of these diseases, their transmission routes and appropriate preventive measures is therefore important for protecting meat handlers and consumers.
Ante-mortem inspection helps identify animals that may be unsuitable for slaughter, whereas post-mortem inspection facilitates the detection of pathological conditions and assessment of carcass suitability for human consumption (Andoni et al., 2023). Previous studies have documented knowledge gaps among butchers and other meat handlers concerning meat hygiene, inspection procedures and zoonotic diseases (Bafanda et al., 2017; Kimindu et al., 2024). However, information on these aspects among butchers in the Cauvery Delta Region of Tamil Nadu remains limited.
Recent evidence from Tamil Nadu is particularly relevant to the interpretation of local training needs. Janarthanan et al. (2026) assessed food-safety knowledge and hygiene practices among poultry butchers in Chennai, providing a regional point of comparison, although their population and retail context differ from those in the present study. A scoping review also identifies knowledge, training, inspection and infrastructure deficiencies across slaughterhouse settings (Hossain et al., 2025). These observations provide a rationale for examining local awareness of inspection, temperature control and zoonotic hazards without assuming that questionnaire responses establish actual compliance.
The present study therefore assessed butchers’ knowledge of meat production and food safety, hygienic practices, and awareness of zoonotic diseases and their transmission routes in Thanjavur, Tiruvarur, Nagapattinam and Mayiladuthurai districts of Tamil Nadu, India.
2. Materials and Methods
2.1. Study area and design
A cross-sectional descriptive survey was conducted among butchers in Thanjavur, Tiruvarur, Nagapattinam and Mayiladuthurai districts of Tamil Nadu, India.
2.2. Sample size and sampling procedure
A total of 200 butchers engaged in meat handling and retailing were selected from registered and unregistered meat shops using a stratified random sampling approach. Eligible respondents were those actively involved in retail meat handling and sales.
2.3. Data collection and study variables
Data were collected through personal interviews using a structured, pre-tested questionnaire. The information collected included socio-demographic characteristics, participation in meat hygiene training, and knowledge of healthy animal selection, ante-mortem and post-mortem inspection, meat preservation, sources of meat contamination and cold-chain maintenance. Respondents’ awareness of tuberculosis, salmonellosis, brucellosis, avian influenza, anthrax, leptospirosis and cysticercosis was assessed, along with their knowledge of potential disease transmission routes.
2.4. Knowledge classification and statistical analysis
Responses were summarized using frequencies and percentages. Overall knowledge was classified as good, moderate or poor according to the scoring system used in the questionnaire. The numerical cut-off values for these categories must be specified in the final manuscript to ensure transparency and reproducibility. Data were entered into Microsoft Excel and analysed using IBM SPSS Statistics, version 25. Descriptive statistics were used to summarize the findings.
2.5. Ethical considerations
Participation in the survey was voluntary. The purpose of the study was explained to respondents before data collection and the information obtained was treated confidentially and used exclusively for research purposes. 
3. Results and Discussion
3.1. Socio-demographic characteristics and training
The socio-demographic characteristics of the 200 butchers surveyed in the Cauvery Delta Region of Tamil Nadu are presented in Table 1. Among the 200 respondents, 34.0% were aged 31–40 years, followed by 27.0% aged 41–50 years, 21.0% aged 20–30 years and 18.0% aged above 50 years. Regarding educational status, 38.0% had completed secondary education, 25.0% had attained higher secondary education or above, 23.0% had completed primary education, and 14.0% had no formal education. More than half of the respondents (55.0%) had over 10 years of work experience, while 28.0% had 5–10 years and 17.0% had less than five years of experience. Despite this occupational experience, only 36.0% had received formal training in meat hygiene and food safety.
The findings indicate a substantial gap in formal training among the surveyed butchers. Although practical experience may support the development of routine meat-handling skills, it should not be considered a substitute for structured training in meat inspection, contamination prevention and food-safety management. Training programmes should therefore be designed to accommodate differences in educational background and occupational experience, with particular emphasis on practical demonstrations and essential food-safety procedures.
Comparable studies suggest that the training deficit is not unique to the surveyed districts. Kimindu et al. (2024) reported limited formal slaughter-hygiene training among workers in Kenyan slaughterhouses, while Akuriba et al. (2026) identified training and institutional factors among the determinants considered in assessing meat-safety compliance in Ghana. Hasan et al. (2024) also reported an association between meat-hygiene training and practices in Bangladesh. Because these studies concern different occupational populations and regulatory settings, their findings provide contextual support rather than a basis for direct numerical comparison with the present sample.
Evidence on training interventions further qualifies the practical implications of these findings. A systematic review and meta-analysis found that food-handler education can improve knowledge, but robust evidence of sustained changes in behaviour was less consistent (Young et al., 2019). Accordingly, the low training coverage observed here supports practical, role-specific instruction, complemented where feasible by demonstrations, supervisory follow-up and evaluation of actual handling practices. The current descriptive survey did not test whether work experience, education or prior training predicted knowledge scores.
Table 1. Socio-demographic characteristics of respondents (n = 200)
	Variable
	Category
	n
	%

	Age (years)
	20–30
	42
	21.0

	
	31–40
	68
	34.0

	
	41–50
	54
	27.0

	
	>50
	36
	18.0

	Educational status
	No formal education
	28
	14.0

	
	Primary school
	46
	23.0

	
	Secondary school
	76
	38.0

	
	Higher secondary and above
	50
	25.0

	Work experience
	<5 years
	34
	17.0

	
	5–10 years
	56
	28.0

	
	>10 years
	110
	55.0

	Training in meat hygiene
	Yes
	72
	36.0

	
	No
	128
	64.0



3.2. Knowledge of meat production and food safety
The respondents' knowledge of selected meat production and food-safety practices is presented in Tables 2 and 3. Knowledge of healthy animal selection was reported by 79.0% of respondents, while 74.0% were aware of meat preservation methods and 66.0% recognized common sources of meat contamination. Awareness was comparatively lower for ante-mortem inspection (56.0%), post-mortem inspection (62.0%) and cold-chain maintenance (53.0%). Based on the questionnaire scoring system, 35.0% of respondents were classified as having good knowledge, 37.0% moderate knowledge and 28.0% poor knowledge.
The relatively low awareness of meat inspection procedures and cold-chain maintenance highlights important areas for improvement in meat-safety education. Ante-mortem and post-mortem inspections contribute to the identification of potentially diseased animals and carcasses, while appropriate temperature control helps maintain meat quality and limit microbial growth. The observed knowledge gaps are consistent with reports of deficiencies in meat hygiene and hazard awareness among butchers and meat retailers (Bafanda et al., 2017; Fayemi et al., 2026). However, the descriptive nature of the present findings does not establish the factors associated with the observed knowledge levels. Targeted training should therefore emphasize meat inspection procedures, contamination prevention and temperature management.
The uneven pattern of responses suggests that familiarity with healthy animal selection and general preservation methods should not be equated with understanding of veterinary inspection or safe temperature control. In a study of slaughterhouse workers, Kimindu et al. (2024) distinguished relatively favourable knowledge scores from weaknesses in equipment sanitation and other observed practices. Similarly, Asati et al. (2024) investigated handlers' knowledge alongside microbial contamination of meat, illustrating why self-reported awareness alone cannot establish product safety. These comparisons reinforce the need to interpret the present percentages as knowledge indicators, rather than evidence of satisfactory meat-handling conditions.
The inspection-related gaps are also important because ante-mortem observations and post-mortem findings offer different but complementary information on animal and carcass health (Andoni et al., 2023). Hygienic conditions across slaughter and retail environments depend on facilities and implementation as well as knowledge, as emphasised in the review by Hossain et al. (2025) and the field assessment by Zewude et al. (2025). Follow-up assessments incorporating observed inspection access, equipment hygiene and recorded storage temperatures would therefore be useful, but these outcomes cannot be inferred from the present questionnaire.
Table 2. Knowledge of meat production and food-safety practices (n = 200)
	Knowledge parameter
	n
	%

	Knowledge of healthy animal selection
	158
	79.0

	Awareness of ante-mortem inspection
	112
	56.0

	Awareness of post-mortem inspection
	124
	62.0

	Knowledge of meat preservation methods
	148
	74.0

	Awareness of meat contamination sources
	132
	66.0

	Knowledge of cold-chain maintenance
	106
	53.0



Table 3. Overall knowledge level of respondents (n = 200)
	Knowledge level
	n
	%

	Good
	70
	35.0

	Moderate
	74
	37.0

	Poor
	56
	28.0



3.3. Awareness of zoonotic diseases and transmission routes
The respondents' awareness of selected zoonotic diseases is presented in Tables 4 and 5. Among the diseases assessed, tuberculosis was the most frequently recognized zoonosis (62.0%), followed by salmonellosis (58.0%), brucellosis (48.0%), avian influenza (44.0%), anthrax (41.0%), leptospirosis (37.0%) and cysticercosis (34.0%). Regarding transmission routes, consumption of contaminated meat was the most commonly recognized route (73.0%), followed by exposure to blood and body fluids (66.0%), poor personal hygiene (64.0%), contact with infected meat (59.0%) and exposure through open wounds or cuts (54.0%). Notably, 23.0% of respondents could not identify any transmission route. Overall, zoonotic disease-risk knowledge was classified as good in 54.0% of respondents, moderate in 20.0% and poor in 26.0%.
The variation in disease recognition highlights specific gaps in awareness among the surveyed butchers, particularly concerning leptospirosis and cysticercosis. The inability of some respondents to identify transmission routes also indicates a need for more focused education on occupational exposure to potentially infectious animal tissues, blood and body fluids, as well as the importance of protecting wounds and maintaining personal hygiene. Similar knowledge gaps have been reported in studies of butchers and abattoir workers (Bafanda et al., 2017; Dike et al., 2025). However, the present survey assessed reported awareness rather than actual exposure or infection; therefore, the findings should not be interpreted as a direct measure of individual infection risk. Targeted training on zoonotic disease recognition, transmission and prevention could help address these identified knowledge gaps.
Findings from other abattoir settings similarly indicate that recognition of a disease does not guarantee understanding of how occupational exposure occurs. Tingbani et al. (2025) reported variation in training and awareness of contact, inhalation and food-related transmission routes among Ghanaian abattoir workers. A scoping review of studies in low- and middle-income countries also described heterogeneous knowledge of zoonoses and persistent gaps in preventive practices (Daodu et al., 2026). Because the present study did not establish the respondents' actual exposures or practices, the differences in disease recognition cannot be translated into comparative infection probabilities.
The comparatively limited recognition of leptospirosis and cysticercosis supports a broader approach to occupational education that distinguishes direct tissue or fluid contact, skin breaks and foodborne routes as appropriate to each pathogen. Rodarte et al. (2023) highlighted the diverse zoonotic organisms associated with abattoir environments, whereas Swai et al. (2010) documented variation in zoonosis-related knowledge among animal-health workers and livestock keepers. Education for butchers should therefore combine pathogen-specific information with practical protective measures, while recognising that actual risk reduction would require assessment of workplace conditions and compliance beyond this descriptive survey.
Table 4. Awareness of zoonotic diseases and transmission routes (n = 200)
	Parameter
	n
	%

	Tuberculosis
	124
	62.0

	Salmonellosis
	116
	58.0

	Brucellosis
	96
	48.0

	Avian influenza
	88
	44.0

	Anthrax
	82
	41.0

	Leptospirosis
	74
	37.0

	Cysticercosis
	68
	34.0

	Consumption of contaminated meat
	146
	73.0

	Blood and body fluids
	132
	66.0

	Poor personal hygiene
	128
	64.0

	Contact with infected meat
	118
	59.0

	Open wounds/cuts
	108
	54.0

	Did not know any route
	46
	23.0



Table 5. Overall zoonotic disease-risk knowledge (n = 200)
	Knowledge level
	n
	%

	Good
	108
	54.0

	Moderate
	40
	20.0

	Poor
	52
	26.0



4. Practical Implications
Veterinarian-led training programmes should emphasize ante-mortem and post-mortem inspection, recognition of animals and carcasses requiring veterinary assessment, safe meat preservation and cold-chain management. Occupational health education should cover zoonotic disease recognition, transmission routes, wound protection, personal hygiene and appropriate referral when occupational illness is suspected. Demonstrations and visual educational materials in locally understood languages could improve accessibility and facilitate the practical application of food-safety and disease-prevention measures among butchers.
5. Conclusion
Butchers in the Cauvery Delta Region exhibited varying levels of knowledge regarding meat production, food safety and zoonotic disease risks. Although knowledge of healthy animal selection and meat preservation was relatively common, gaps remained in awareness of meat inspection procedures, cold-chain management and selected zoonotic diseases, particularly leptospirosis and cysticercosis. Regular, practical training involving veterinary professionals is recommended to strengthen meat-safety awareness and promote effective occupational zoonosis prevention. These findings provide a basis for developing targeted educational programmes for meat handlers in the region.
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