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Hygienic Meat-Handling Practices among Butchers in the Cauvery Delta Region of Tamil Nadu: Knowledge Gaps and Training Needs


Abstract
Hygienic meat handling at the retail level is essential to minimise contamination and protect consumer health. This cross-sectional survey assessed self-reported hygienic practices 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 analysed using frequencies and percentages. Daily cleaning of cutting equipment was reported by 88.0% of respondents, followed by handwashing after handling meat (86.0%), use of clean water (84.0%) and handwashing before handling meat (82.0%). Regular shop sanitation and proper waste disposal were reported by 79.0% and 72.0% of respondents, respectively. The use of protective aprons (61.0%) and gloves (42.0%) was less common. Overall, 45.0% of respondents were classified as having good hygienic practices, whereas 34.0% and 21.0% were classified as having moderate and poor practices, respectively. Only 36.0% had received formal training in meat hygiene and food safety. The findings indicate that routine cleaning and hand hygiene were more commonly reported than the use of protective equipment. Practical training, improved waste management and periodic workplace hygiene assessments are recommended to strengthen hygienic meat-handling practices among retail butchers.
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1. Introduction
Retail meat hygiene is essential for food safety, as meat may become contaminated during handling, cutting, display, storage and sale. Inadequate hand hygiene, poorly sanitised equipment, unsafe water, improper waste disposal and insufficient temperature control can compromise meat quality and safety (Kabwang et al., 2019; Zewude et al., 2025).
Butchers play a crucial role in preventing meat contamination and maintaining hygiene in retail premises. Effective hygiene requires regular handwashing, equipment sanitation, appropriate personal protective equipment (PPE), proper waste disposal and routine cleaning of shop premises. These practices help improve meat safety and reduce occupational exposure to potentially contaminated materials. A study of meat-value-chain stakeholders in Kerala also identified scope to improve personal hygiene, environmental sanitation and waste management among traders and retailers (Chethan et al., 2025).
Evidence from retail and slaughterhouse settings indicates that opportunities for microbial transfer arise at multiple contact points, including raw meat, handlers' hands, utensils and working surfaces. In a Ghanaian study, investigators combined questionnaires with microbiological analysis of retail meat, illustrating why reported hygiene should be considered alongside objective contamination measures (Asati et al., 2024). A scoping review likewise identified shortcomings in slaughterhouse sanitation and handling practices as recurrent public-health concerns (Hossain et al., 2025).
Previous observational and microbiological research clarifies why the presence of a hygiene routine cannot, by itself, establish meat safety. A survey of abattoir and butcher-shop workers in Ethiopia identified substantial gaps in food-safety knowledge and reported practices (Gebeyehu & Tsegaye, 2022). In another Ethiopian study, bacterial contamination was detected on butcher-shop meat-contact surfaces, including knives, cutting boards and weighing boards (Kenaw et al., 2024). Direct observation of South African retail meat outlets also revealed differences in protective-equipment use, hand hygiene and waste-management practices between outlet types (Siluma et al., 2023). Together, these studies support a multidomain assessment of retail hygiene; however, questionnaire findings alone cannot establish the microbiological status of meat or equipment in the present study area. A recent investigation of Algerian butcheries combined interviews with direct workplace observation and identified shortcomings across several hygiene domains, further illustrating the value of complementary assessment methods (Hallaci et al., 2026).
Previous studies have reported variations in hygiene practices among meat handlers, particularly in the use of protective equipment, and highlighted the need for practical food-safety training (Hossain et al., 2025; Janarthanan et al., 2026). However, information on the hygienic practices of butchers in the Cauvery Delta region of Tamil Nadu remains limited. Assessing these practices can help identify gaps and guide local food-safety education and extension programmes. A knowledge-focused survey in the Cauvery Delta region examined butchers' awareness of meat inspection, cold-chain maintenance and zoonotic diseases, providing local context for the present assessment of reported hygiene practices (Anandh et al., 2026).
The relationship between food-safety awareness and routine behaviour is not necessarily straightforward. A survey of meat handlers in Bangladesh identified an association between training and hygienic practices, while a study of poultry butchers in Chennai documented gaps between respondents' hygiene knowledge and their reported adoption of protective measures (Hasan et al., 2024; Janarthanan et al., 2026). Findings from Ethiopian slaughterhouses and retail outlets also indicate that workplace conditions and supervision warrant attention alongside individual knowledge (Zewude et al., 2025). A recent cross-sectional study in Ethiopia also reported associations between hygiene knowledge and practice among meat handlers, although such associations cannot be extrapolated directly to the present population (Kejamo et al., 2026).
Intervention evidence provides an additional rationale for examining training needs. A before-and-after study of butcheries in eastern Ethiopia reported lower detection of Staphylococcus aureus in sampled meat-handling environments following practical and theoretical training (Hiko et al., 2025). However, the durability and transferability of such effects to the Cauvery Delta cannot be inferred from that study, and local practice assessments remain necessary (Hiko et al., 2025; Kabwang et al., 2019).
The present study assessed self-reported hygienic practices among butchers in Thanjavur, Tiruvarur, Nagapattinam and Mayiladuthurai districts of Tamil Nadu, focusing on personal hygiene, equipment sanitation, protective measures, waste disposal and overall hygiene-practice categories.
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 Selection and Data Collection
A total of 200 butchers engaged in meat handling and retailing were selected from registered and unregistered meat shops using stratified random sampling. Data were collected through personal interviews using a structured, pre-tested questionnaire.
2.3. Assessment of Hygienic Practices
The questionnaire assessed self-reported hygienic practices, including handwashing before and after handling meat, daily cleaning of cutting equipment, use of clean water, use of protective aprons and gloves, proper waste disposal and regular sanitation of meat shops. Overall hygienic practices were classified as good, moderate or poor based on the questionnaire scoring system.
2.4. Statistical Analysis and Ethical Considerations
Data were entered into Microsoft Excel and analysed using IBM SPSS Statistics, version 25. Descriptive statistics were expressed as frequencies and percentages. Participation was voluntary and the study objectives were explained to respondents before data collection. The information collected was handled confidentially.
3. Results and Discussion
3.1. Respondent Characteristics and Formal Training
The respondent profile relevant to hygienic practices is presented in Table 1. Of the 200 respondents, 34.0% were aged 31–40 years, and 55.0% had more than 10 years of experience in meat handling. Secondary education was the most common educational level (38.0%). Only 36.0% of respondents had received formal training in meat hygiene and food safety, while 64.0% had not attended any such training programme.
The high proportion of untrained respondents highlights the need to strengthen food-safety education among retail butchers. Practical training programmes incorporating demonstrations and workplace hygiene guidance could help improve hygienic meat-handling practices.
The limited formal-training coverage observed in the present survey is consistent with concerns raised in studies of other meat-handling settings, although proportions should not be compared directly because the populations and definitions of training differ. Limited access to formal instruction was documented among slaughterhouse workers in Kenya and poultry butchers in Chennai, while a survey in Bangladesh identified training as a correlate of meat-hygiene practices (Hasan et al., 2024; Janarthanan et al., 2026; Kimindu et al., 2024). These studies support the relevance of examining both training participation and the specific competencies addressed by that training.
The present descriptive analysis does not establish whether training status explains the variation in hygiene practices among respondents. Nevertheless, research among Nigerian meat handlers identified an association between training and hygienic behaviour, and an eastern Ethiopian before-and-after study reported reduced detection of Staphylococcus aureus following butchery training (Fayemi et al., 2026; Hiko et al., 2025). These findings suggest that locally adapted, practical instruction could be evaluated alongside access to water, cleaning materials and routine supervision rather than assumed to be effective without follow-up (Zewude et al., 2025).
The proportion of respondents without formal training (64.0%) indicates a potential opportunity for targeted instruction but does not demonstrate that training would independently improve their practice scores. An Ethiopian assessment identified untrained workers and gaps in operational facilities within butcher shops, illustrating the need to consider access to basic resources alongside instruction (Yimana & Hassen, 2024). In the Gedeo zone, meat-hygiene training and supportive supervision were associated with reported handling practices (Ashuro et al., 2023), while an observational and interview-based study in Gambela also identified training and education as correlates of hygienic practice (Gil et al., 2024). Because those studies used different settings and analytical designs, their associations should not be treated as effect estimates for the surveyed Cauvery Delta butchers. A locally evaluated programme could assess both training participation and observed task-specific skills.
Table 1. Respondent profile relevant to hygienic practices (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
	10 years
	110
	55.0

	Formal meat-hygiene training
	Yes
	72
	36.0

	
	No
	128
	64.0



3.2. Reported Personal and Equipment Hygiene
Reported personal and equipment hygiene practices are presented in Table 2. Daily cleaning of cutting equipment was reported by 88.0% of respondents. Handwashing after and before handling meat was reported by 86.0% and 82.0%, respectively, while 84.0% reported using clean water. These findings suggest that routine personal and equipment hygiene practices were commonly reported among the surveyed butchers. However, as the data were collected through interviews rather than direct observation, the reported practices cannot be considered independently verified compliance with hygiene standards.
Self-reported data may be subject to recall and social desirability biases. Direct observation of retail premises and meat-handling activities would help verify actual practices and identify discrepancies between reported and observed hygiene behaviours.

Table 2. Reported personal and equipment hygiene practices (n = 200)
	Hygienic practice
	n
	%

	Washing hands before handling meat
	164
	82.0

	Washing hands after handling meat
	172
	86.0

	Daily cleaning of cutting equipment
	176
	88.0

	Use of clean water for meat handling
	168
	84.0


Although the reported frequencies of handwashing and equipment cleaning are relatively high, the survey did not determine the duration of handwashing, availability of soap or disinfectant, cleaning sequence, or microbial status of contact surfaces. Studies of meat handlers in Ghana and retail vendors in the Democratic Republic of Congo have identified handling and environmental conditions relevant to contamination risk, while a scoping review emphasises the importance of systematic sanitation procedures (Asati et al., 2024; Hossain et al., 2025; Kabwang et al., 2019). Consequently, a reported daily cleaning activity should not be equated with verified cleaning effectiveness.
Differences between stated and observed practices also merit methodological consideration. An investigation of household food-handling behaviour found discrepancies between self-reports and observations, although its population and setting differed from those of the present butcher survey (Bai et al., 2025). Research combining interviews with field observations among Nigerian meat handlers similarly identified divergence between perceived and observed sanitation behaviour (Fayemi et al., 2026). Future studies in the Cauvery Delta could therefore complement interviews with structured observation of handwashing opportunities and equipment sanitation, as undertaken in relevant retail-butchery research (Janarthanan et al., 2026).

The relatively frequent reports of daily equipment cleaning and handwashing should be interpreted as indicators of stated routines rather than their hygienic adequacy. Sampling from butcher shops in Arba Minch detected bacterial contamination on hands, knives and working tables, demonstrating that contact-surface measurements can contribute information not captured by a practice questionnaire (Kanko et al., 2023). Similarly, environmental sampling in Hawassa documented microbial loads on multiple meat-contact surfaces despite the presence of routine meat-handling activities (Kenaw et al., 2024). In a methodological study of food handlers, self-reported and observed food-safety practices were not interchangeable indicators (da Cunha et al., 2019). These external findings do not imply contamination in the surveyed Tamil Nadu shops; rather, they justify pairing subsequent local interviews with direct checks of cleaning methods, handwashing facilities and, where feasible, surface-swab results.
3.3. Protective Equipment, Waste Disposal and Shop Sanitation
Protective equipment use, waste disposal and shop sanitation practices are presented in Table 3. Protective apron and glove use were reported by 61.0% and 42.0% of respondents, respectively. Proper waste disposal and regular shop sanitation were reported by 72.0% and 79.0% of respondents, respectively. The comparatively low use of protective equipment highlights the need for greater emphasis on this aspect of meat-hygiene education.
Training programmes should focus on the appropriate selection and use of protective equipment, consistent hand hygiene, safe equipment handling and effective sanitation. Proper collection, handling and disposal of meat waste are also essential for maintaining hygienic retail environments. Similar differences between routine hygiene practices and the use of personal protective equipment have been reported among meat handlers elsewhere (Hossain et al., 2025; Janarthanan et al., 2026).
The lower reported use of gloves than of aprons may reflect differences in perceived necessity, availability, cost or task-specific suitability; the present questionnaire does not identify which explanations apply. In Chennai, a survey of poultry butchers reported inconsistent uptake of protective equipment despite awareness of hygiene principles, while studies of Kenyan slaughterhouse workers and Ethiopian meat handlers highlighted gaps in safety practices and the importance of workplace conditions (Janarthanan et al., 2026; Kimindu et al., 2024; Zewude et al., 2025). Appropriate glove use should be taught as one component of hygienic handling and not as a substitute for handwashing or glove replacement between incompatible tasks.
Waste handling and shop sanitation require attention to the entire processing environment rather than to personal protective equipment alone. Earlier retail-vendor research identified inadequate environmental hygiene and unsafe water among potential contamination-related conditions, and a slaughterhouse scoping review similarly emphasised sanitation and waste-management concerns (Hossain et al., 2025; Kabwang et al., 2019). Given evidence that microbial contamination can coexist with reported food-safety awareness in meat retail settings, observation of waste containers, drainage, surfaces and cleaning materials could strengthen future local assessments (Asati et al., 2024).

The difference between reported apron use (61.0%) and glove use (42.0%) is a useful programme-planning signal, although the survey did not examine appropriateness of use or reasons for non-use. In South Africa, an observational comparison found that protective-equipment and waste-management practices varied between village butcheries, commercial outlets and supermarkets (Siluma et al., 2023). An Ethiopian assessment likewise described missing or inadequate operational facilities alongside shortcomings in protective clothing and meat handling (Yimana & Hassen, 2024). A separate study of butcher-house and restaurant meat handlers found statistical associations between hygiene-practice classification, education and prior training (Gil et al., 2024). These findings indicate that instruction on glove changes, clean protective clothing and waste segregation may need to be accompanied by assessment of supply availability, drainage and disposal arrangements; the present descriptive data cannot determine which constraint predominates locally.
Table 3. Protective equipment use, waste disposal and shop sanitation (n = 200)
	Practice
	n
	%

	Wearing a protective apron
	122
	61.0

	Use of gloves
	84
	42.0

	Proper waste disposal
	144
	72.0

	Regular shop sanitation
	158
	79.0



3.4. Overall Hygienic Practices
The overall hygienic practice levels among respondents are presented in Table 4. Overall, 45.0% of respondents were classified as having good hygienic practices, while 34.0% and 21.0% were classified as having moderate and poor practices, respectively. As fewer than half fell into the good-practice category, there is considerable scope to improve retail meat hygiene. The findings, particularly the lower reported use of protective equipment, highlight the need for strengthened hygiene education. However, these classifications reflect questionnaire-based assessments rather than independently verified workplace compliance.
Table 4. Overall hygienic-practice levels among respondents (n = 200)
	Hygienic-practice level
	n
	%

	Good
	90
	45.0

	Moderate
	68
	34.0

	Poor
	42
	21.0

	Total
	200
	100.0


The finding that 55.0% of respondents were placed in the moderate or poor categories should be interpreted as a description of the questionnaire score distribution rather than as a measured prevalence of unsafe retail meat. Surveys in Bangladesh, Kenya and Ethiopia have reported differing levels of hygienic practices or relevant knowledge, but direct comparison of overall scores is constrained by differences in sampled populations, assessment items and classification thresholds (Hasan et al., 2024; Kimindu et al., 2024; Zewude et al., 2025). Accordingly, the present categories are most useful for identifying potential priorities for local follow-up.
Further analysis could examine whether practice categories vary by prior training, education or work experience, provided that the scoring rules and appropriate statistical methods are specified in a subsequent study. Research among Nigerian handlers documented a relationship between training and practice, while an intervention study in Ethiopian butcheries found changes in an environmental microbiological indicator after training (Fayemi et al., 2026; Hiko et al., 2025). However, associations reported elsewhere do not establish causation in this cross-sectional survey, and complementary observations are advisable given documented discrepancies between stated and observed food-handling behaviour (Bai et al., 2025).


The proportion of respondents classified as having good practices (45.0%) falls between estimates reported in some other survey settings, but it should not be interpreted as a standardised interregional comparison. For example, studies in the Ethiopian Gedeo zone and Gambela reported good-practice proportions of 25.1% and 40.6%, respectively (Ashuro et al., 2023; Gil et al., 2024), whereas a 2026 survey of retail meat handlers in Mekelle reported 71.98% using its own scoring approach (Teamr et al., 2026). Differences in questionnaire content, thresholds, worker populations and inclusion of direct observations can influence such percentages. The present categories therefore describe the distribution within this sample, not the prevalence of microbiologically unsafe meat or the effectiveness of any intervention. Future studies could report the complete scoring rubric, examine variation across districts and training histories, and validate responses through structured workplace observations.
4. Practical Implications
Extension programmes should prioritise practical demonstrations covering handwashing, sanitation of knives and cutting surfaces, safe water use, appropriate use of protective aprons and gloves, waste segregation and disposal, and prevention of cross-contamination. Training materials should be adapted to local languages and educational needs. Periodic workplace observations, constructive feedback and refresher training should be incorporated where feasible to reinforce recommended practices and identify areas for improvement.
5. Conclusion
Among butchers surveyed in the Cauvery Delta region, hand hygiene, equipment cleaning and the use of clean water were commonly reported, whereas glove use, protective apron use and proper waste disposal were less frequently reported. Fewer than half of the respondents were classified as having good overall hygienic practices, and most had not received formal training in meat hygiene and food safety. These findings highlight the need for practical, locally adapted training programmes to improve retail meat hygiene. Periodic workplace observations and constructive feedback could further support the consistent implementation of recommended hygienic practices.  

Limitations 
The study used a cross-sectional, questionnaire-based design, and hygiene practices were self-reported rather than directly observed. Consequently, recall and social desirability biases may have influenced responses. No microbiological sampling was undertaken to establish the safety of meat, utensils or work surfaces. The available analysis was descriptive and did not evaluate associations between training, respondent characteristics and hygiene practices. The manuscript does not specify the scoring thresholds used to classify overall hygiene levels. These constraints limit interpretation of practice categories and preclude causal conclusions about the effects of training.
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