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			Abstract | Bovine mastitis is one of the most economically significant diseases affecting dairy production in Pakistan, particularly in peri-urban dairy systems. This study was conducted to estimate the prevalence of sub-clinical mastitis (SCM) and to identify associated animal-level and farm-level risk factors in dairy buffaloes of Landhi Cattle Colony, Karachi. A study conducted on 387 lactating buffaloes screened using the California Mastitis Test (CMT) revealed a 34.4% prevalence of subclinical mastitis. Information regarding animal characteristics, management practices, and hygiene conditions was also evaluated. Higher prevalence (p<0.001) was observed in animals with good body condition (48.3%), early lactation stage (56.4%), more than four calvings (69.1%), round-shaped udders (54.3%), cylindrical teats (38.4%), and milk yield exceeding 5 litters/day (58.9%). Subclinical mastitis was also more prevalent (p<0.001) on farms with the absence of calf suckling (60.6%), lack of dry cow therapy (46.6%), feed sharing (48.6%), inadequate manure removal (40.4%), and poor hygienic practices. Sub-clinical mastitis is more likely to occur in calf suckling, low milk yield (<5 L/day) and mid-lactation stage (p<0.001). The findings underscore the critical importance of improved milking hygiene, controlled calf suckling, proper feed management, regular screening for sub-clinical mastitis, and adoption of dry-cow therapy to effectively reduce disease prevalence.
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			INTRODUCTION

			Pakistan’s economy is predominantly agrarian, with livestock production constituting a critical component of the agricultural sector and serving as a major source of income, particularly in rural communities. Livestock contributes substantially to the national economy, accounting for approximately 11.8% of the Gross Domestic Product (GDP) and more than half of the overall agricultural value. Among livestock commodities, milk represents the most valuable product, surpassing the combined economic value of staple crops such as wheat and rice. Pakistan ranks among the leading milk-producing nations globally, with buffaloes as the principal source of milk, accounting for a substantial share of total production (Rehman et al., 2017; FAO, 2001). Infectious and non-infectious diseases significantly affect animal health, productivity, and profitability. Among infectious diseases, mastitis remains one of the most prevalent and economically damaging conditions, leading to substantial reductions in milk yield and quality (Hussain et al., 2013; Farooq et al., 2008). Moreover, mastitis induces compositional alterations in milk and compromises udder integrity (Ali et al., 2022). From a public health perspective, mastitis is of particular concern because contaminated milk can harbor pathogenic microorganisms, thereby posing risks to consumers and compromising the quality and safety of dairy products (Schukken et al., 2009; Bilal et al., 2004). Methicillin-resistant Staphylococcus aureus (MRSA) is among the most frequently isolated etiological agents, attributable to its array of virulence factors, including toxins and enzymes that facilitate colonization and tissue damage in the mammary gland (Neelam et al., 2022). Subclinical mastitis, characterized by the absence of overt clinical symptoms, further complicates disease detection and control while facilitating bacterial transmission through milk (Rola et al., 2015; Persson et al., 2011). 

			The most common risk factors for mastitis in dairy herds can be divided into two groups: Animal-related risk factors and environmental and management risk factors. Animal-related risk factors include: breed, age, parity/lactation number, stage of lactation, lesions on udder/teat, swelling on udder/teat, udder shape, teat shape, udder edema, teat edema, and ease of milking. Management, environmental, and housing-related risk factors included: stimulus for milk let-down, number of animals milked by the same milker, udder washing, milking technique, dairy husbandry system, condition of floor, tick infestation, the source of drinking water, frequency of dung removal per day, farm hygiene, and husbandry practices. Other risk factors associated with mastitis included: previous exposure to mastitis, reproductive disorders, History of exposure to foot and mouth disease, and pox lesions on udder and teat (Sarker et al., 2013). Many studies report risk factors for mastitis are associated with farm management, hygiene management, the breeding environment, milking technology, feeding, calving, season, and preventive health management (Bludau et al., 2014). 

			In developing countries like Pakistan, owing to small herd sizes, dairy animals are mostly hand milked. Mastitis in hand-milked animals was nearly twice as frequent as in machine-milked ones (Motie et al., 1985). Infectious agents of mastitis may be transmitted from infected to healthy animals through the milker’s hand (Cuenca et al., 2024), especially because milk is often used as a lubricant for milking. Mastitis prevalence was found to be significantly influenced by stage of lactation, parity, breed, milk yield, anatomical abnormality of the udder, and some management aspects, including nutrition (Karimuribo et al., 2006; Almaw et al., 2008; Madut et al., 2009). 

			There are some reports on the magnitude of the disease, but information relating to its risk factors is insufficient (Kahir et al., 2008). Such information is important to envisage when designing appropriate strategies that would help to reduce its prevalence, treatment and effects (Al-Gburi and Al-Taii, 2025). However, virtually all of the published information about the risk factors for mastitis refers to dairy breeds of cattle, and little information is available for water buffaloes. Hence, the current research was done to establish the rate of sub-clinical mastitis in water buffaloes and to establish considerable animal and farm-based risk factors affecting the disease in peri-urban dairy systems in Karachi. The described aims were to measure disease burden, determine biological and management-related variables, and determine statistically significant predictors of infection. To do that, recently developed epidemiological methods such as univariate screening and multivariate logistic regression analysis were used in order to regulate confounding factors to properly estimate risk relationships, which are advised in veterinary epidemiology studies. The multivariate modelling has been extensively employed in risk factor identification in sub-clinical mastitis research and makes more valid inferences than descriptive research (Tolosa et al., 2013). The scientific importance of such approach is the production of strong epidemiological data on buffalo populations that are not overrepresented in mastitis studies. In practice, the results provide evidence-based recommendations on disease control interventions, better herd management methods, and milk quality and productivity in dairy farming systems.

			Materials and Methods

			Study design

			A cross-sectional survey was conducted using random sampling of lactating buffaloes in the densely populated Landhi Cattle Colony, Karachi. Karachi is the largest city of Pakistan and the 12th largest in the world, with a population exceeding 20 million. Located along the Arabian Sea at the southern tip of the country. Landhi Cattle Colony, also known as Bhains Colony, is located in Bin Qasim Town and stands as Asia’s largest buffalo colony.

			Milk sampling

			A total of 387 animals were tested for the determination of sub-clinical mastitis. Milk samples were collected during visits to 30 different farms in the study. Before milk sampling, a thorough examination of the teats, udder, and milk was conducted. Following the examination, the udders were washed with lukewarm water, and the teats and teat orifices were disinfected using cotton wool soaked in 70% ethyl alcohol. Samples were taken in accordance with the National Mastitis Council’s suggested protocol (NMC, 2020). In a nutshell, 3 ml of milk of each quarter was cast aside and a matching amount of California Mastitis Test (CMT) reagent was added to the CMT paddle. The paddle was rotated for up to 15 seconds, and the results were classified as follows: negative (–), no gel; trace (±), slight slime; weak positive (+), soft gel; distinct positive (++), firm gel; and strong positive (+++), very thick gel.

			Data collection and explanatory variables

			Qualitative data on health-related and managemental factors were collected by means of a question guide with open-ended questions. Quantitative data were also collected on animal attendants’ socio-demographic characteristics. Dairy farms in the study area were randomly visited to collect information on mastitis. Photographs were taken for proper documentation as needed. The possible animal-based explanatory variables included in this study were parity, age, lactation stage, breed, teat length, teat diameter (apex, middle, and base), teat end to floor distance, teat and udder shape, calf suckling, milk yield, history of mastitis, body condition, milking hygiene, etc. Whereas, farm-based variables were the number of attendants at the farm, the type of housing, the management system, the bedding, the floor types, the dry cow therapy, the teat cleaning, the mastitis control program, the frequency of culling, the vaccination, the sanitation, the waste disposal, etc. 

			Data management and statistical analysis	

			 

			Statistical analysis was conducted by the Python statistical computer software program (Python version 3.x). To assess the impact of possible risk factors, a univariate and multivariable logistic regression was used. Variables with an association with p-value < 0.001 were included in the final multivariate logistic regression model after passing the collinearity screening test. The forward stepwise multivariate logistic regression with likelihood ratio test was applied to optimize the best fitted multiple logistic regression model. The results were expressed as the odds ratio (OR) of the associated risk factor with a 95% confidence interval (CI) and a P-value. All results were considered statistically significant at a significance level of p < 0.05. 

			Results

			Prevalence of sub-clinical mastitis (SCM) 

			The study evaluated the prevalence of sub-clinical mastitis in buffaloes of the Landhi cattle colony, Karachi and results were presented in Table 1. The overall prevalence of sub-clinical mastitis among the studied population (387 buffaloes) was 34.4%. The prevalence was highest (p<0.001) in animals with good body condition (48.3%), followed by those with medium (36.4%) and poor (15.3%) body condition. Buffaloes in the early stage of lactation showed a significantly (p<0.001) higher prevalence rate of 56.4%. The infection rate increased (p<0.001) with parity, reaching 69.1% in animals with more than four calvings. Animals with round-shaped udders and cylindrical teats showed higher (p<0.001) infection rates, at 54.3% and 38.4%, respectively. A prevalence of 58.9% was observed (p<0.001) in animals producing more than five litters of milk per day as compared to less than 5 litters/day (4.0%). Farms with more than two people handling the animals reported the highest prevalence (p<0.001) rate (69.9%). In relation to calf suckling, SCM was more prevalent (p<0.001, 60.6%) in farms where calves were not allowed to suckle. Higher infection rates were also observed in farms without a history of clinical mastitis (p<0.001, 47.8%) and in those without teat dipping (p>0.05, 38.6%). Sub-clinical mastitis prevalence (p<0.001) was 51.0% in animals dewormed only twice a year as compared to once (28.7%), thrice (33.2%) are not using deworming (18.7%). Farms with weekly manure removal had a prevalence (p<0.001) of 40.4%. The highest (p<0.001) infection rate (48.6%) was observed in farms that did not practice feed sharing. Surprisingly, SCM was common (54.9%) even in farms with good hygiene practices. Moreover, farms that did not use dry cow therapy reported a prevalence of 46.6%.

			Discussion

			The current study revealed a sub-clinical mastitis (SCM) prevalence of 34.4% among 387 examined buffaloes, indicating a substantial hidden burden of intramammary infections. Similarly, a range of 30% to 70% has been reported from South Asia (Khan et al., 2019; Sharma and Sindhu, 2007). Interestingly, SCM prevalence was highest (48.3%) among animals with good body condition, decreasing with poorer body scores. Poor body condition predisposes animals to infection by compromising immunity (Abebe et al., 2016). The higher metabolic activity and milk production in well-conditioned animals increase their susceptibility to mammary infections (Radostits et al., 2007). The infection rate was high (56.4%) in the early stage of lactation.

			Bhutto et al. (2012) reported elevated susceptibility to SCM in early lactation due to hormonal and metabolic stress. Additionally, SCM prevalence rose with parity, peaking at 69.1% in animals with more than four calvings. This trend reflects cumulative exposure to pathogens over successive lactations and potential anatomical changes in the teat canal that compromise its barrier function (Kavitha et al., 2009). Udder and teat morphology also influenced SCM risk. Buffaloes with round-shaped udders and cylindrical teats had higher infection rates (54.3% and 38.4%), respectively, supporting the hypothesis that such shapes may favour milk accumulation and pathogen colonization (Saravanan et al., 2021). A higher prevalence (58.9%) was noted in animals producing more than five litters of milk per day. High-producing animals are often more prone to SCM due to increased stress on the mammary gland (Sahoo et al., 2014). Moreover, farms with more than two handlers showed a significantly higher SCM prevalence (69.9%), highlighting the role of human-mediated transmission and the importance of personnel hygiene and milking practices (Dego and Tareke, 2003). Buffaloes not allowed to suckle their calves showed a higher SCM rate (60.6%).

			Table 1: Prevalence of Sub-clinical mastitis in Buffaloes of cattle colony Landhi, Karachi (n=387). 

			
				
					
					
					
					
					
					
				
				
					
							
							Variable

						
							
							Description

						
							
							No. of animals examined

						
							
							No. of CMT positive animals

						
							
							Prevalence (%)

						
							
							p-value

						
					

					
							
							Body Condition

						
							
							Poor

						
							
							124

						
							
							19

						
							
							15.3

						
							
							0.001

						
					

					
							
							 

						
							
							Medium

						
							
							110

						
							
							40

						
							
							36.4

						
					

					
							
							 

						
							
							Good

						
							
							153

						
							
							74

						
							
							48.3

						
							
					

					
							
							Stage of Lactation

						
							
							Early

						
							
							138

						
							
							78

						
							
							56.4

						
							
							0.001

						
					

					
							
							 

						
							
							Mid

						
							
							118

						
							
							12

						
							
							10.2

						
							
					

					
							
							
							Late

						
							
							131

						
							
							43

						
							
							32.9

						
							
					

					
							
							 Parity

						
							
							1

						
							
							90

						
							
							2

						
							
							2.2

						
							
							0.001

						
					

					
							
							
							2

						
							
							93

						
							
							6

						
							
							6.5

						
							
					

					
							
							 

						
							
							3

						
							
							85

						
							
							50

						
							
							58.6

						
							
					

					
							
							 

						
							
							4

						
							
							75

						
							
							45

						
							
							59.6

						
							
					

					
							
							 

						
							
							>4

						
							
							43

						
							
							30

						
							
							69.1

						
							
					

					
							
							Udder shape

						
							
							Non- Pendulous

						
							
							110

						
							
							14

						
							
							12.7

						
							
							0.001

						
					

					
							
							
							Pendulous

						
							
							97

						
							
							35

						
							
							36.1

						
							
					

					
							
							 

						
							
							Cylindrical

						
							
							112

						
							
							47

						
							
							42.1

						
							
					

					
							
							 

						
							
							Round

						
							
							68

						
							
							37

						
							
							54.3

						
							
					

					
							
							Teat shape

						
							
							Round

							Cylindrical

							Bowl

						
							
							135

							151

							101

						
							
							46

							58

							29

						
							
							34.1

							38.4

							28.7

						
							
							0.534

						
					

					
							
							Milk yield per day

						
							
							>5

						
							
							214

						
							
							126

						
							
							58.9

						
							
							0.001

						
					

					
							
							 

						
							
							<5

						
							
							173

						
							
							7

						
							
							4.0

						
							
					

					
							
							No. of people attending animals

						
							
							1

							2

							>2

						
							
							116

							167

							104

						
							
							0

							60

							73

						
							
							0.0

							36.0

							69.9

						
							
							0.001

						
					

					
							
							Use of calf suckling

						
							
							Yes 

							No

						
							
							179

							208

						
							
							7

							126

						
							
							3.9

							60.6

						
							
							0.001

						
					

					
							
							History of Mastitis

						
							
							Yes 

							No

						
							
							132

							255

						
							
							11

							122

						
							
							8.3

							47.8

						
							
							0.001

						
					

					
							
							Dipping status

						
							
							Yes 

							No

						
							
							198

							189

						
							
							60

							73

						
							
							30.3

							38.6

						
							
							0.227

						
					

					
							
							Deworming program

						
							
							No De-worming 

							Once a year

							Twice a year

							Thrice a year

						
							
							75

							94

							110

							108

						
							
							14

							27

							56

							36

						
							
							18.7

							28.7

							51.0

							33.2

						
							
							0.011

						
					

					
							
							Manure Removal

						
							
							Daily

							Once a week

						
							
							234

							153

						
							
							71

							62

						
							
							30.4

							40.4

						
							
							0.001

						
					

					
							
							Feed Sharing

						
							
							Yes 

							No

						
							
							179

							208

						
							
							32

							101

						
							
							17.9

							48.6

						
							
							0.001

						
					

					
							
							Farm Hygiene

						
							
							Poor 

							Good

							Excellent

						
							
							131

							171

							85

						
							
							31

							94

							8

						
							
							23.8

							54.9

							9.4

						
							
							0.001

						
					

					
							
							Dry cow therapy

						
							
							Yes 

							No

						
							
							132

							255

						
							
							14

							119

						
							
							10.6

							46.6

						
							
							0.001

						
					

					
							
							
							TOTAL

						
							
							387

						
							
							133

						
							
							34.36

						
							
					

				
			

			Note: Variables having p-value < 0.001 were included in the final multivariate logistic regression model.

			Natural suckling may assist in teat canal cleaning and improve milk ejection, thereby reducing the risk of infection (Sharma et al., 2011). The study also reported higher SCM prevalence in farms with no history of clinical mastitis (47.8%). Farms not practicing teat dipping showed a 38.6% prevalence, reinforcing the importance of post-milking teat disinfection as a preventive measure (NMC, 2020). Animals dewormed only twice a year had a prevalence of 51.0%, suggesting that inadequate parasite control may compromise immunity and increase susceptibility to SCM. Similarly, a 40.4% prevalence in farms where manure was removed weekly reflects the impact of environmental hygiene on udder health. Unexpectedly, even farms with good hygiene practices reported a 54.9% prevalence, indicating that hygiene alone, without proper udder health management (e.g., dry cow therapy), may not be suitable to control SCM (Zadoks et al., 2001). The study observed a 46.6% prevalence in farms that did not use dry cow therapy, underscoring the value of this approach in eliminating existing infections and preventing new ones during the dry period (Bradley and Green, 2000). Notably, non-practice of feed sharing was also associated with a higher prevalence (48.6%), possibly due to stress or resource competition among animals within individual feeding systems. Sub-clinical mastitis (SCM) poses a significant threat to dairy production, particularly in buffaloes, due to its asymptomatic nature and adverse impact on milk quality and yield. The present study assessed a range of animal- and management-related risk factors for SCM among buffaloes in the Landhi Cattle Colony, Karachi.

			Multivariate analysis showed that medium or good body condition, mid and late stages of lactation, parity ≥3, pendulous, cylindrical, or round udder shapes, milk yield <5 L/day, more than one person attending animals, use of calf suckling, a history of mastitis, deworming twice a year, feed sharing, good or excellent farm hygiene, and use of dry cow therapy were significant independent risk factors associated with sub-clinical mastitis in buffaloes (P < 0.05, Table 2).

			Using univariate and multivariate logistic regression analyses. A total of 13 risk factors were initially identified as significantly associated with SCM in the univariate analysis, and variables with p < 0.001 were further examined in a multivariate model after controlling for multicollinearity. The final logistic regression model revealed several notable risk factors. Among them, calf suckling was found to significantly increase the risk of SCM (OR=15.5; p < 0.001). Calf suckling can facilitate the transmission of pathogens from the calf’s oral cavity to the udder, potentially introducing or spreading intramammary infections (Khan et al., 2015). Moreover, suckling may reduce the opportunity for proper post-milking teat disinfection, thereby enhancing the risk of infection (Radostits et al., 2007). Low milk yield (<5 litters/day) was another strong predictor of SCM (OR=14.56; p < 0.001). Low-yielding animals may receive less attention from farm workers, leading to suboptimal hygiene and udder care, thus increasing susceptibility to infections (Bhutto et al., 2012). Furthermore, reduced milk yield may also indicate underlying or chronic udder infections not yet clinically evident. The mid-lactation stage was also significantly associated with SCM (OR=5.56; p < 0.001). This finding aligns with earlier reports suggesting that animals in mid-lactation are more prone to mastitis due to physiological stress and peak milk production that may compromise immune defences (Ali et al., 2011). The changing udder environment during this stage can also facilitate pathogen colonization. Previous history of mastitis was another strong predictor (OR=5.74; p < 0.001), which supports existing literature. Animals with a history of mastitis are more likely to suffer recurrent infections due to persistent pathogens, damaged udder tissue, or weakened local immunity (Abrahamsen et al., 2014). This emphasizes the need for proper record-keeping and culling decisions in mastitis control programs. Additionally, sharing feed among animals emerged as a significant management-related risk factor (OR=2.716; p < 0.001). Shared feeding practices may enhance the risk of cross-contamination and increase contact among animals, thereby facilitating the transmission of contagious mastitis pathogens such as Staphylococcus aureus (Tolosa et al., 2013).

			The major limitation of the current study is that most existing research focuses on risk factors in dairy cattle, making it difficult to directly compare or correlate these findings with the results observed in buffaloes. Moreover, our study was conducted using animals from an urbanized cattle colony, so the identified risk factors may not be directly comparable to those present in rural farming systems.

			CONCLUSION

			The incidence of sub-clinical mastitis is extremely high in Landhi Cattle Colony, Karachi, which contributes to a serious threat to the quality and quantity of milk. Animal and management related factors have a strong correlation with the disease especially calf suckling, low milk yield, mid lactation stage, past history of mastitis, and share of the feed. Infection risk was also augmented by poor hygiene practices, absence of dry cow therapy and poor farm management. SCM can be effectively controlled through the enhancement of milking hygiene, regular screening, implementation of dry cow therapy and creation of awareness programs to the farmers that can lead to the reduction of economic losses and the enhancement of the health of the udders.

			Table 2: Multiple logistic regression model for risk factors associated with the prevalence of sub-clinical mastitis in buffaloes of cattle colony Landhi, Karachi 

			
				
					
					
					
					
					
					
					
				
				
					
							
							Factors

						
							
							Description

						
							
							Coefficient

							β

						
							
							Standard Error

						
							
							Odds ratio

						
							
							95% Cl

						
							
							p-value

						
					

					
							
							Body Condition

						
							
							Poor (Reference)

						
							
							.....

						
							
							.....

						
							
							.....

						
							
							.....

						
							
							.....

							0.005*

						
					

					
							
							 

						
							
							Medium

						
							
							0.957

						
							
							0.308

						
							
							0.421

						
							
							0.23 - 0.77

						
					

					
							
							 

						
							
							Good

						
							
							
							0.284

						
							
							0.317

						
							
							0.18 - 0.55

						
							
							0.000**

						
					

					
							
							Stage of Lactation

						
							
							Early (Reference)

						
							
							.....

						
							
							.....

						
							
							.....

						
							
							.....

						
							
							.....

						
					

					
							
							 

						
							
							Mid

						
							
							3.190

						
							
							0.334

						
							
							5.558

						
							
							2.89 - 10.69

						
							
							0.000**

						
					

					
							
							
							Late

						
							
							
							0.226

						
							
							1.722

						
							
							1.11 - 2.68

						
							
							0.016*

						
					

					
							
							 Parity

						
							
							1 (Reference)

						
							
							.....

						
							
							.....

						
							
							.....

						
							
							.....

						
							
							.....

						
					

					
							
							
							2

						
							
							-0.373

						
							
							0.830

						
							
							0.344

						
							
							0.068 - 1.75

						
							
							0.200 NS

						
					

					
							
							 

						
							
							3

						
							
							
							0.737

						
							
							0.038

						
							
							0.009 - 0.16

						
							
							0.000**

						
					

					
							
							 

						
							
							4

						
							
							
							0.739

						
							
							0.037

						
							
							0.009 - 0.16

						
							
							0.000**

						
					

					
							
							 

						
							
							>4

						
							
							
							0.753

						
							
							0.032

						
							
							0.007 - 0.14

						
							
							0.000**

						
					

					
							
							Udder shape

						
							
							Non- Pendulous (Reference)

						
							
							.....

						
							
							.....

						
							
							.....

						
							
							.....

						
							
							.....

						
					

					
							
							
							Pendulous

						
							
							-0.124

						
							
							0.345

						
							
							0.353

						
							
							0.18 - 0.70

						
							
							0.002*

						
					

					
							
							 

						
							
							Cylindrical

						
							
							
							0.333

						
							
							0.303

						
							
							0.16 - 0.58

						
							
							0.000**

						
					

					
							
							 

						
							
							Round

						
							
							
							0.349

						
							
							0.234

						
							
							0.12 - 0.46

						
							
							0.000**

						
					

					
							
							Milk yield per day

						
							
							>5 (Reference)

						
							
							.....

						
							
							.....

						
							
							.....

						
							
							.....

						
							
							.....

						
					

					
							
							 

						
							
							<5

						
							
							2.900

						
							
							0.401

						
							
							14.56

						
							
							6.61 - 32.04

						
							
							0.000**

						
					

					
							
							No. of people attending animals

						
							
							1 (Reference)

							2

							>2

						
							
							.....

							0.203

						
							
							.....

						
							
							.....

							0.011

							0.006

						
							
							.....

							0.07 - 0.19

							0.03 - 0.09

						
							
							.....

							0.001*

							0.000**

						
					

					
							
							Use of calf suckling

						
							
							No (Reference)

							Yes 

						
							
							.....

							4.100

						
							
							.....

							0.401

						
							
							.....

							15.50

						
							
							.....

							7.06 - 34.01

						
							
							.....

							0.000**

						
					

					
							
							History of Mastitis

						
							
							No (Reference)

							Yes 

						
							
							.....

							0.903

						
							
							.....

							0.333

						
							
							.....

							5.74

						
							
							.....

							2.98 - 11.01

						
							
							.....

							0.000**

						
					

					
							
							Deworming program

						
							
							No De-worming (Reference)

							Once a year

							Twice a year

							Thrice a year

						
							
							.....

							-0.23

						
							
							.....

							0.364

							0.334

							0.349

						
							
							.....

							0.650

							0.367

							0.560

						
							
							.....

							0.32 - 1.33

							0.19 - 0.71

							0.28 - 1.11

						
							
							.....

							0.236 NS

							0.002*

							0.096 NS

						
					

					
							
							Manure Removal

						
							
							Once a week (Reference)

							Daily

						
							
							.....

							0.289

						
							
							.....

							0.203

						
							
							.....

							1.335

						
							
							.....

							0.89 - 1.98

						
							
							.....

							0.153 NS

						
					

					
							
							Feed Sharing

						
							
							No (Reference)

							Yes 

						
							
							.....

							1.00

						
							
							.....

							0.227

						
							
							.....

							2.716

						
							
							.....

							1.74 - 4.24

						
							
							.....

							0.000**

						
					

					
							
							Farm Hygiene

						
							
							Poor (Reference)

							Good

							Excellent

						
							
							.....

							0.99

						
							
							.....

							0.237

							0.420

						
							
							.....

							0.430

							2.514

						
							
							.....

							0.27 - 0.69

							1.10 - 5.73

						
							
							.....

							0.000**

							0.028*

						
					

					
							
							Dry cow therapy

						
							
							No (Reference)

							Yes 

						
							
							.....

							0.854

						
							
							.....

							0.302

						
							
							.....

							4.40

						
							
							.....

							2.43 - 7.96

						
							
							.....

							0.000**

						
					

				
			

			NS = Non significant difference. * = The result is significant at p < 0.05. ** = The result is highly significant at p < 0.001
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Abstract | Bovine mastitis is one of the most economically significant diseases affecting dairy production in Pakistan,
particularly in peri-urban dairy systems. This study was conducted to estimate the prevalence of sub-clinical mastitis
(SCM) and to identify associated animal-level and farm-level risk factors in dairy buffaloes of Landhi Cattle Colony,
Karachi. A study conducted on 387 lactating buffaloes screened using the California Mastitis Test (CMT) revealed
a 34.4% prevalence of subclinical mastitis. Information regarding animal characteristics, management practices, and
hygiene conditions was also evaluated. Higher prevalence (p<0.001) was observed in animals with good body condition
(48.3%), early lactation stage (56.4%), more than four calvings (69.1%), round-shaped udders (54.3%), cylindrical
teats (38.4%), and milk yield exceeding 5 litters/day (58.9%). Subclinical mastitis was also more prevalent (p<0.001)
on farms with the absence of calf suckling (60.6%), lack of dry cow therapy (46.6%), feed sharing (48.6%), inadequate
manure removal (40.4%), and poor hygienic practices. Sub-clinical mastitis is more likely to occur in calf suckling, low
milk yield (<5 L/day) and mid-lactation stage (p<0.001). The findings underscore the critical importance of improved
milking hygiene, controlled calf suckling, proper feed management, regular screening for sub-clinical mastitis, and
adoption of dry-cow therapy to effectively reduce disease prevalence.
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INTRODUCTION

akistan’s economy is predominantly agrarian, with

livestock production constituting a critical component
of the agricultural sector and serving as a major source
of income, particularly in rural communities. Livestock
contributes substantially to the national economy,
accounting for approximately 11.8% of the Gross
Domestic Product (GDP) and more than half of the
overall agricultural value. Among livestock commodities,
milk represents the most valuable product, surpassing

the combined economic value of staple crops such as
wheat and rice. Pakistan ranks among the leading milk-
producing nations globally, with buffaloes as the principal
source of milk, accounting for a substantial share of total
production (Rehman ¢z al., 2017; FAO, 2001). Infectious
and non-infectious diseases significantly affect animal
health, productivity, and profitability. Among infectious
diseases, mastitis remains one of the most prevalent and
economically damaging conditions, leading to substantial
reductions in milk yield and quality (Hussain ez al,
2013; Farooq et al., 2008). Moreover, mastitis induces
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