


Assessment of Knowledge, Attitudes and Practices (KAP) Regarding Milk-Borne Zoonotic Diseases in Agro-Pastoral Communities of Yobe State, Nigeria

ABSTRACT 
Background: Zoonoses are diseases transmissible from animals to humans. Milk-borne zoonotic diseases (MBZDs) are mainly contracted through the consumption of milk from infected animals. Diseases such as brucellosis, bovine tuberculosis, and Q fever constitute a major but frequently overlooked public-health risk in agro-pastoral communities. Their impact may be greater in rural communities, where much of the population has inadequate basic knowledge and awareness of zoonoses. In Yobe State, Nigeria, raw milk consumption is culturally entrenched, and veterinary infrastructure is concentrated mainly in urban communities, creating conditions that facilitate disease transmission and spread.
Objective: This study aimed to assess knowledge, attitudes, and practices (KAP) regarding milk-borne zoonotic diseases among agro-pastoral communities in Buni Yadi, Damaturu, and Damagum, Yobe State, and to generate evidence for targeted public-health interventions.
Methodology: A cross-sectional survey was conducted among 150 respondents (50 per community) selected through multistage sampling in agro-pastoral communities of Yobe State. Data were collected using a structured questionnaire and analysed using IBM SPSS Statistics, version 25.0. Descriptive statistics were applied.
Results: Substantial knowledge gaps were identified: only 16.7% of respondents were aware of brucellosis, and 70% knew none of the listed MBZDs. Only 30% knew that milk from apparently healthy animals could transmit disease. High-risk practices were prevalent: 66.7% consumed raw milk, 73.3% stored milk at room temperature, 46.7% reported no udder cleaning before milking, and 66.7% were recorded as never boiling milk before sale. Although 86.7% knew that sick animals could cause human disease, 60% would sell milk from sick animals, either unconditionally or after boiling. The principal reported barriers were a lack of practical knowledge (80%) and the cost of fuel for boiling (60%). Respondents strongly supported community education (93.3%), led by health workers (86.7%) and delivered through radio programmes (80%).
Conclusion: The findings indicate a gap between general awareness and routine milk-safety practices. A multi-pronged intervention combining culturally appropriate education, practical milk-hygiene guidance, veterinary support, and measures addressing economic barriers is warranted and is supported by the surveyed communities.
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INTRODUCTION 
Milk is a complete and nutritious food that is essential for human growth and development because of its rich content of proteins, fats, vitamins, and minerals (FAO, 2013). In Nigeria, particularly in agro-pastoral states such as Yobe State, livestock production is a critical component of livelihoods, food security, and cultural identity. However, the considerable public-health benefits of milk are undermined when it becomes a vehicle for zoonotic disease transmission, carrying infections that can pass from vertebrate animals to humans (WHO, 2020).
Milk-borne zoonotic diseases (MBZDs), such as brucellosis, bovine tuberculosis, and Q fever, constitute a major but often overlooked public-health burden in developing countries such as Nigeria. These diseases are transmitted primarily through the consumption of raw (unpasteurised) milk from infected animals or through direct contact with infected animals (Dean et al., 2012). In Nigeria, raw milk and fermented dairy products such as nono (fresh yoghurt) and kindirmo (sour milk) are widely consumed, potentially increasing exposure where hygienic controls are inadequate (Alhaji et al., 2020; Mohammed & Biyabra, 2024). Recent reviews emphasise that milk-borne infection can arise at multiple points from production to household consumption, making coordinated hygienic and One Health measures important for risk reduction (Kapoor et al., 2023). A microbiological investigation also identified Listeria monocytogenes in raw milk samples, illustrating the potential for zoonotic contamination where milk-safety controls are inadequate (Suthar et al., 2026).
The knowledge, attitudes, and practices (KAP) model is a commonly used study framework for evaluating what a community knows, believes, and does regarding a specific subject or health risk (Andrade et al., 2020). Data generated through KAP studies offer important insights for designing effective public-health interventions. Predominantly agro-pastoral communities such as those in Yobe State may be highly vulnerable to MBZDs, yet localised data on community understanding and milk-safety practices remain scarce. This study addresses this gap by assessing the KAP of community members in Buni Yadi, Damaturu, and Damagum, thereby generating evidence to inform future public-health action. Evidence from a recent systematic review indicates that knowledge of bovine tuberculosis among dairy producers and consumers in low- and middle-income countries does not consistently translate into safer practices (Van der Zwan et al., 2024). In Nigeria, a comparative microbiological assessment similarly showed substantially poorer quality in unpasteurised cow milk than in processed milk, supporting the relevance of heat treatment and hygienic handling (Mmuoegbulam et al., 2022).
Problem Statement
Despite the evident health risks associated with milk and milk products obtained from unverified sources, raw milk consumption remains common in the agro-pastoral communities of Yobe State. This practice, coupled with poor milk handling and unhygienic processing, creates a persistent pathway for the transmission of zoonotic diseases, particularly bovine tuberculosis. Brucellosis and bovine tuberculosis are endemic among Nigerian livestock, while human cases may be underreported because of non-specific symptoms and limited diagnostic capacity, contributing to an under-recognised burden (Akinyemi et al., 2022; Odetokun et al., 2022). MBZDs may impose a substantial socio-economic burden through reduced income and high treatment costs, with additional effects on children's school attendance and development.
The study area commonly experiences the consumption of raw or unpasteurised milk, poor hygiene during milking, improper storage conditions, and the sale of milk from animals showing signs of illness. These practices increase the risk of disease transmission. Although many community members understand that boiling milk is a safe practice, they may face challenges in applying it consistently because of limited knowledge, cultural habits favouring raw milk, and financial constraints. Studies in pastoral settings further show that awareness of zoonotic transmission may coexist with low risk perception and limited preventive behaviour, highlighting the need for context-specific community evidence (Alemu et al., 2023).
Significance of the Study
The results of this research provide baseline data for government and non-governmental agencies, including the Yobe State Ministry of Health and Ministry of Livestock, to design health-education campaigns. By identifying specific knowledge gaps and risky practices, the study may contribute to awareness-raising in the surveyed communities and support efforts to reduce disease risk. The results may also inform livestock and food-safety policies, particularly those concerning the regulation of local milk processing and vending and the promotion of pasteurisation, while adding to the scientific literature on KAP regarding zoonotic diseases in Nigeria.
Scope of the Study
This study is limited to evaluating the knowledge, attitudes, and practices (KAP) of community members in three selected locations: Buni Yadi, Damaturu, and Damagum in Yobe State, Nigeria. The research specifically addresses zoonotic diseases transmitted through the consumption of milk from infected animals, without detailed consideration of other modes of zoonotic transmission. Data were collected using a cross-sectional survey, offering a snapshot of the situation during the study period.
Research Gap
Despite the recognised risk of milk-borne zoonotic diseases in northern Nigeria, existing evidence has largely addressed disease occurrence, livestock infection, or isolated aspects of milk consumption and handling. There remains insufficient community-level evidence examining the relationship between knowledge of milk-borne zoonoses, attitudes towards milk safety, actual handling and consumption practices, and the barriers that prevent the adoption of safer behaviours among agro-pastoral populations in Yobe State. In particular, these interrelated dimensions have not been systematically assessed across Buni Yadi, Damaturu, and Damagum, limiting the development of locally responsive and evidence-based public-health interventions.
Aim and Objectives of the Study
The aim of this study was to assess the knowledge, attitudes, and practices (KAP) of community members in Buni Yadi, Damaturu, and Damagum, Yobe State, regarding milk-borne zoonotic diseases, in order to inform the development of a targeted public-health intervention strategy.
The specific objectives were to: (i) evaluate community knowledge of common MBZDs, including their modes of transmission and symptoms; (ii) explore community attitudes towards milk safety; and (iii) document practices related to milk consumption, handling, storage, and sale.
REVIEW OF RELATED LITERATURE 
Milk is an important source of nutrition, providing high-quality protein, essential fatty acids, vitamins, and minerals (FAO, 2013). In developing countries, the dairy sector plays a significant role in livelihoods and food security. However, the public-health benefits of milk are compromised when it transmits zoonotic pathogens (WHO, 2022). Agro-pastoral communities such as those in Yobe State are particularly at risk because of their reliance on livestock, culturally entrenched raw-milk consumption, and limited access to veterinary and public-health services. The KAP study model provides a conceptual framework for investigating this human dimension and generating data to inform effective interventions (Andrade et al., 2020).
Major Milk-Borne Zoonotic Diseases
Brucellosis is a zoonotic disease transmitted through the consumption of raw milk or contact with infected animals. The disease is caused by the bacterium Brucella abortus and, to a lesser extent, by B. melitensis (Corbel, 2006). In humans, it is also known as Malta fever or undulant fever; symptoms include fever, malaise, joint pain, and sweating, and the infection may lead to chronic debilitating disease (Franc et al., 2018). Investigations in Nigeria have reported brucellosis among cattle and other livestock populations (Akinyemi et al., 2022).
Bovine tuberculosis is a chronic disease of cattle caused by Mycobacterium bovis. The disease is transmissible to humans through inhalation and the consumption of raw milk (O'Reilly & Daborn, 1995). The human form of the disease is generally difficult to distinguish clinically from that caused by M. tuberculosis. Affected organs may include the lungs and lymph nodes. The contribution of bovine tuberculosis to the overall tuberculosis burden in Nigeria is not well quantified but is considered important, particularly among cattle handlers (Odetokun et al., 2022). Other diseases transmitted through raw milk include Q fever (Coxiella burnetii), salmonellosis, and campylobacteriosis. These diseases continue to be public-health concerns and place a substantial burden on limited resources.


Socio-Cultural and Economic Context of Milk Consumption
Milk handling and consumption are deeply embedded in cultural practices. In northern Nigeria, including Yobe State, the consumption of raw, unpasteurised milk is culturally entrenched (Alhaji et al., 2020; Ghali-Mohammed et al., 2025). Many consumers believe that raw milk has superior taste and nutritional value and that its natural properties are lost during boiling or pasteurisation (Lucey, 2015). Fermented products such as nono (yoghurt) and kindirmo (sour milk) are long-standing cultural products that form part of social and culinary practices (Mohammed & Biyabra, 2024). Resource limitations and inadequate access to refrigeration may also constrain safer milk-handling practices (Ghali-Mohammed et al., 2025). Together, these factors create an environment in which high-risk practices may become routine, making simplistic public-health advice ineffective without a deeper understanding of the underlying motivations.
Barriers to Safe Milk Handling and Effective Interventions
The transition from knowledge to practice is hindered by multiple interconnected barriers. A fundamental barrier is insufficient context-specific health education on zoonoses. Economic constraints, including the cost of fuel for boiling and limited access to affordable pasteurisation technology, represent important practical hurdles. Deeply held cultural beliefs about the benefits of raw milk may override scientific advice, while weak veterinary and public-health infrastructure may perpetuate disease risk (Akinyemi et al., 2022; Ghali-Mohammed et al., 2025). Effective interventions should therefore be multi-pronged. KAP studies commonly identify community education as a desired intervention, while participatory approaches can support disease surveillance and locally appropriate action (Jost et al., 2007). Combining education with structural support, such as community-based pasteurisation units, veterinary extension, and vendor hygiene training, may strengthen prevention (Ghali-Mohammed et al., 2025; Kapoor et al., 2023).
METHODS 
Research Design
A cross-sectional descriptive survey was employed in this study. The design was appropriate for collecting data at a single point in time to describe the variables of interest - knowledge, attitudes, and practices - as they existed naturally (Babbie, 2021). It was efficient for quantifying the prevalence of characteristics and describing patterns among the variables.
Description of the Study Area
The study was conducted in three selected agro-pastoral communities in Yobe State, Nigeria. Buni Yadi is the principal town in Gujba Local Government Area (LGA) and is known for substantial livestock production and pastoral activities. Damaturu is the state capital, located in Damaturu LGA, and serves as a major commercial and administrative hub with urban and peri-urban populations engaged in livestock rearing, trade, and civil service. Damagum is the headquarters of Fune LGA and is an important agro-pastoral zone with a high concentration of cattle herders and milk vendors. Yobe State is located in north-eastern Nigeria within the semi-arid Sudan-Sahelian savannah belt. Livestock rearing and crop production are major economic activities.
Target Population
The target population comprised adult community members aged 18 years and above residing in Buni Yadi, Damaturu, and Damagum. This population included pastoralists and livestock farmers, milk vendors and processors, household milk consumers, and crop farmers who also consumed milk. This diverse group was selected because its members were directly involved in the production, handling, or consumption of milk and were therefore potentially at risk of exposure to milk-borne diseases. Only respondents aged 18 years and above were included; the age category of 18 years in Table 1 represents respondents aged exactly 18 years, not those below 18 years.
Sample Size Determination
The sample size of 150 respondents was determined using the formula for cross-sectional studies: n = Z²pq/d², where Z = 1.96 (95% confidence level), p = 50% (the assumed prevalence of adequate knowledge, as no prior study was available in the study area), q = 50%, and d = an 8% margin of error. This yielded a minimum sample of 150. The sample was allocated equally (50 respondents per town) to ensure adequate representation from each of the three study locations. No adjustment for non-response was applied because all approached respondents consented to participate.
Sampling Technique
A multi-stage sampling approach was employed:
Stage 1: One ward was purposively selected from each town (Buni Yadi, Damaturu, and Damagum) based on the high concentration of the agro-pastoral population.
Stage 2: Within each selected ward, systematic random sampling was used to select households. A sampling interval was calculated by dividing the estimated number of households in the ward by 50, and households were selected according to the calculated interval. Each selected household was visited for an interview.
Stage 3: At the household level, one eligible adult (≥18 years) was randomly selected using a simple ballot method. In addition, convenience and snowball sampling were used at cattle markets and milk-collection points to supplement the sample and reach individuals who were not captured through household visits. This mixed approach was considered necessary because of the transient nature of some pastoralists.
Data Collection Instrument and Method
Data were collected using a structured questionnaire administered by trained interviewers. The questionnaire covered: (A) socio-demographic information; (B) knowledge of milk-borne zoonotic diseases; (C) practices related to milk consumption and handling; (D) public-health impacts; and (E-F) attitudes, barriers, and preferred interventions. Most questions were closed-ended, although some open-ended questions were included to obtain more detailed qualitative responses.
Questionnaire Development and Validation: The questionnaire was developed following a review of existing KAP studies on zoonotic diseases in similar settings (Megersa et al., 2011; Osbjer et al., 2015). Content validity was assessed through review by three subject-matter experts (two veterinarians and one public-health specialist). The questionnaire was pre-tested with 20 respondents from a non-study community (Gashua, Yobe State). Based on the pre-test results, ambiguous questions were revised. The questionnaire was translated from English into Hausa, Fulani, and Kanuri by native speakers and back-translated into English to ensure accuracy. No formal reliability test (e.g., Cronbach's alpha) was conducted because the instrument measured diverse constructs rather than a single latent variable.
Interviews were conducted in Hausa, Fulani, or Kanuri by trained research assistants proficient in multiple languages. This method was selected because it was suitable for populations with potentially low literacy levels, promoted a high response rate, and allowed questions to be clarified.
Data Analysis
Data were cleaned and analysed using IBM SPSS Statistics (version 25.0; IBM Corp., Armonk, NY, USA). Descriptive statistics, including frequencies, percentages, means, and standard deviations, were used to summarise socio-demographic data and KAP responses. The results are presented in tabular form. No inferential statistics (e.g., chi-square tests) were applied because the study was designed as a descriptive survey and the objectives did not require testing associations between variables.
Results and discussion 
Socio-Demographic Profile of Respondents
Table 1 presents the socio-demographic profile of the 150 respondents.
Table 1. Socio-Demographic Profile of Respondents (N = 150)
	Characteristic
	Category
	Frequency (n)
	Percentage (%)

	
Town of Residence
	Buni Yadi
	50
	33.3%

	
	Damaturu
	50
	33.3%

	
	Damagum
	50
	33.3%

	
Gender
	Male
	90
	60.0%

	
	Female
	60
	40.0%

	
Age Group
	18 years
	10
	6.7%

	
	19-35 years
	85
	56.7%

	
	36-50 years
	40
	26.7%

	
	>50 years
	15
	10.0%

	Primary Occupation
	Pastoralist/Livestock Farmer
	70
	46.7%

	
	Milk Vendor/Processor
	20
	13.3%

	
	Farmer (crop)
	30
	20.0%

	
	Other (Trader, Student, etc.)
	30
	20.0%

	
Educational Attainment
	Quranic education
	50
	33.3%

	
	Primary education
	45
	30.0%

	
	Secondary education
	35
	23.3%

	
	Tertiary education
	20
	13.3%


Respondents aged 18 years are included as adults (≥18 years) and provided informed consent.
Knowledge of Milk-Borne Diseases
Table 2. Knowledge of Milk-Borne Diseases (N = 150)
	Question
	Response Option
	Frequency (n)
	Percentage (%)

	Have you heard of diseases transmitted through milk?
	Yes
	60
	40.0

	
	No
	70
	46.7

	
	Not Sure
	20
	13.3

	Which diseases are you aware of
	Brucellosis
	25
	16.7

	
	Bovine Tuberculosis
	15
	10.0

	
	Q Fever
	5
	3.3

	
	None of the above
	105
	70.0

	How serious do you consider these diseases?
	Serious
	95
	63.3

	
	Not Serious
	25
	16.7

	
	Don't Know
	30
	20.0

	How are these diseases transmitted?
	Drinking raw milk
	110
	73.3

	
	Contact with animals
	50
	33.3

	
	All of the above
	40
	26.7

	
	Don't Know
	30
	20.0

	Can milk from healthy-looking animals transmit disease?
	Yes
	45
	30.0

	
	No
	55
	36.7

	
	Don't Know
	50
	33.3


Source: Field survey, 2025.



Table 3. Milk Consumption and Handling Practices (N = 150)
	Question
	Response Option
	Frequency (n)
	Percentage (%)

	Type of milk consumed
	Raw (unprocessed)
	100
	66.7

	
	Boiled
	30
	20.0

	
	Fermented
	20
	13.3

	Frequency of raw milk consumption
	Daily
	80
	53.3

	
	Weekly
	40
	26.7

	
	Occasionally
	20
	13.3

	
	Never
	10
	6.7

	Primary reason for consuming raw milk
	Better taste
	90
	60.0

	
	Cultural preference
	85
	56.7

	
	Cheaper/more available
	40
	26.7

	Milk storage method
	Left at room temperature
	110
	73.3

	
	Refrigerated
	10
	6.7

	
	Immediately boiled
	20
	13.3

	Do you clean the udder before milking?
	No cleaning
	70
	46.7

	(Asked only of livestock farmers, n=70)
	Wipe with cloth
	50
	33.3

	
	Wash with water
	25
	16.7

	
	Wash with soap and water
	5
	3.3

	Do vendors boil milk before selling?
	Never
	100
	66.7

	(Asked only of milk vendors/processors, n=20)
	Sometimes
	35
	23.3

	
	Always
	15
	10.0


Source: Field survey, 2025.
Table 4. Attitudes and Barriers to Milk Safety (N = 150)
	Question
	Response Option
	Frequency (n)
	Percentage (%)

	What safety practices do you follow?*
	Always boil milk
	35
	23.3

	
	Avoid milk from sick animals
	70
	46.7

	
	No specific practices
	60
	40.0

	What are the barriers to safe milk handling?*
	Lack of practical knowledge
	120
	80.0

	
	Fuel cost for boiling
	90
	60.0

	
	Cultural beliefs
	40
	26.7

	
	No perceived risk
	50
	33.3

	Can sick animals cause illness in humans?
	Yes
	130
	86.7

	
	No
	10
	6.7

	
	Not Sure
	10
	6.7

	Would you sell milk from a sick animal?
	No
	60
	40.0

	
	Yes, unconditionally
	30
	20.0

	
	Only after boiling
	60
	40.0

	Does boiling make milk safe to drink?
	Yes
	125
	83.3

	
	No
	5
	3.3

	
	Not Sure
	20
	13.3


Source: Field survey, 2025.
Public Health Impact and Intervention Preferences
Table 5. Perceived Public Health Impact and Intervention Preferences (N = 150)
	Question
	Response Option
	Frequency (n)
	Percentage (%)

	Has anyone in your household been ill after consuming milk?
	Yes
	40
	26.7

	
	No
	90
	60.0

	
	Not Sure
	20
	13.3

	Impact of milk-borne illness on household income
	Severe/Moderate impact
	50
	33.3

	
	Little/No impact
	100
	66.7

	Would you support pasteurization initiatives?
	Yes
	110
	73.3

	
	No
	20
	13.3

	
	Not Sure
	20
	13.3

	Most effective interventions
	Community Education
	140
	93.3

	
	Veterinary Screening
	120
	80.0

	
	Pasteurization Facilities
	100
	66.7

	
	Regulation of Vendors
	90
	60.0

	Who should lead health interventions?
	Health Workers
	130
	86.7

	
	Local Government
	110
	73.3

	
	Religious Leaders
	90
	60.0

	Best information channel
	Radio Programmes
	120
	80.0

	
	Mosque Announcements
	100
	66.7

	
	Community Meetings
	95
	63.3


Source: Field survey, 2025.



Socio-Demographic Profile and Its Implications
The socio-demographic characteristics of the respondents are presented in Table 1. The profile indicates a community with frequent livestock exposure, consistent with reports from other sub-Saharan African settings. The high proportion of respondents engaged in animal handling and livestock farming (46.7%) confirms substantial direct exposure to livestock, a recognised risk factor for diseases such as brucellosis and bovine tuberculosis (Muma et al., 2007). The presence of milk vendors and processors (13.3%) further identifies an important point at which handling practices may affect many consumers.
The higher proportion of men (60%) may reflect their roles as household heads and their involvement in economic activities. However, women frequently handle and process milk within households, and this should be considered when interpreting the findings. Formal education at the primary, secondary, or tertiary level was reported by 66.6% of respondents, while 33.3% reported Quranic education. Educational attainment may influence the understanding of disease transmission and the implementation of preventive measures; similar associations between education and milk-hygiene practices have been reported among Fulani milk processors in Nigeria (Ghali-Mohammed et al., 2025).
Knowledge Gaps
The knowledge-assessment results presented in Table 2 reveal important gaps that may perpetuate disease risk. Only 16.7% of respondents were aware of zoonotic brucellosis, and 70% knew none of the listed diseases. This finding is comparable to that of Megersa et al. (2011), who reported that only 21.5% of pastoralists had heard of brucellosis and tuberculosis. Limited ability to recognise or identify these diseases may contribute to delayed diagnosis and underreporting within formal health systems (Akinyemi et al., 2022).
A particularly important knowledge gap concerned apparently healthy animals: only 30% of respondents knew that milk from healthy-looking animals could carry and transmit disease. This finding corresponds with the high-risk practices reported, because communities may perceive little reason to treat milk from apparently healthy animals as potentially hazardous. A similar perception was reported by Osbjer et al. (2015), who found that livestock keepers perceived minimal risk from their own healthy-looking herds. The high perception of disease severity (63.3%) and awareness that raw milk is a transmission route (73.3%) are encouraging findings and indicate a potentially receptive audience for targeted public-health education.
Practices: The Pervasiveness of High-Risk Behaviours
The practice data presented in Table 3 demonstrate that high-risk behaviours are embedded in the cultural and economic context of the community. The high prevalence of raw-milk consumption (66.7%), primarily attributed to taste (60%) and cultural preference (56.7%), is consistent with Lucey (2015), who reported that sensory preferences and beliefs about the nutritional superiority of raw milk may supersede public-health advice. Poor milking hygiene was also a concern: 46.7% of respondents reported no udder cleaning before milking, and 73.3% stored milk at room temperature, creating conditions conducive to bacterial contamination and proliferation. Nigerian evidence has similarly linked unhygienic handling and post-production practices to contamination of traditional fermented milk (Mohammed & Biyabra, 2024). Most concerningly, 66.7% were recorded as never boiling milk before sale, potentially making the milk market a route for zoonotic disease transmission.
Attitudes and Barriers
Table 4 demonstrates a gap between attitudes and actual practices that may hinder public-health efforts. General awareness was relatively high: 86.7% of respondents understood that sick animals could cause human illness, and 83.3% believed that boiling made milk safe. However, this knowledge was not fully reflected in reported actions, as 60% would sell milk from a sick animal either unconditionally or after boiling. The identification of limited practical knowledge (80%) as the main barrier, despite general awareness, indicates a need for education that is specific, practical, and focused on actionable steps rather than awareness alone. The second major barrier, the cost of fuel for boiling (60%), points to substantial socio-economic constraints. Resource and educational limitations have likewise been associated with suboptimal milk-hygiene practices among Fulani milk processors in Nigeria (Ghali-Mohammed et al., 2025).

Public-Health Impact and a Call for Intervention
The findings collectively indicate potential public-health and economic consequences associated with MBZDs. A history of household illness following milk consumption was reported by 26.7% of respondents, while 33.3% reported a moderate or severe effect on household income. These self-reported outcomes suggest a perceived health and socio-economic burden but do not confirm milk-borne disease. The communities conveyed a clear and consistent message for policymakers (Table 5): community education (93.3%), led by health workers (86.7%) and delivered through radio programmes (80%), was strongly supported. Support for multi-pronged strategies, including veterinary screening and pasteurisation facilities, is consistent with participatory and One Health approaches that integrate human, animal, and environmental health (Jost et al., 2007; Kapoor et al., 2023).
CONCLUSION 
The surveyed agro-pastoral communities demonstrated limited knowledge of specific milk-borne zoonotic diseases alongside several reported practices that may increase exposure to contaminated milk. Raw milk consumption, storage at room temperature, inadequate udder cleaning, and the sale of milk without boiling were common. Although most respondents understood that sick animals could transmit illness and that boiling could improve milk safety, this awareness was not consistently reflected in routine behaviour. The findings therefore indicate a clear knowledge-to-practice gap rather than a complete absence of awareness. Public-health interventions should prioritise practical guidance on milk heating, hygienic milking, safe storage, and avoidance of milk from sick animals. Veterinary screening and training for milk producers, handlers, and vendors should complement community education. Information should be delivered in locally accessible languages through preferred channels, particularly radio and community meetings. As the study was descriptive and relied on self-reported responses, its findings represent reported knowledge and behaviour and should not be interpreted as laboratory-confirmed evidence of milk-borne infection.

RECOMMENDATION 
The study also indicates a clear way forward. The community perceives MBZDs as a serious threat, has confidence in simple measures such as boiling, and strongly supports a public-health response led by education delivered through trusted channels. Based on these findings, the following recommendations are made: (i) community health-education programmes should be delivered in Hausa, Fulani, and Kanuri through radio, mosque announcements, and community meetings, led by health workers and local government officials, and should address specific knowledge gaps, particularly those concerning asymptomatic carriers and correct boiling practices; (ii) economic barriers should be addressed by promoting fuel-efficient cooking stoves and considering the establishment of community-based milk-pasteurisation stations; (iii) veterinary extension services should be strengthened to provide accessible livestock-disease screening; and (iv) regulatory authorities should consider enforceable hygiene standards for informal milk vendors, supported by regular training and inspection. These multi-pronged, One Health-aligned interventions have explicit community support, providing a basis for action.

Ethical approval and Consent 
Ethical approval was obtained from the Yobe State Ministry of Health Research Ethics Committee (Approval No: YSMOH/REC/2025/024; Date: January 15, 2025). Participation was entirely voluntary. Written informed consent was obtained from all participants. For participants unable to read or write, verbal consent was documented with a witness present. Confidentiality of responses was assured, and respondents were free to withdraw at any time without consequence. All participants were aged 18 years and above.



LIMITATIONS
The study used a cross-sectional design and relied on self-reported responses, which may have been affected by recall and social-desirability bias. Recruitment from only three towns and one ward per town, together with the partial use of convenience and snowball sampling, limits the generalisability of the findings to the wider population of Yobe State. No microbiological testing of milk, clinical diagnosis, or laboratory confirmation of zoonotic infection was conducted. Some questions were relevant only to milk producers or vendors; subgroup-specific denominators should therefore be considered when interpreting those responses. The descriptive design also meant that associations between variables were not tested.
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