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ABSTRACT 
 

Subclinical mastitis continues to be a common issue for small-scale dairy cow farmers in Indonesia. This disease poses 

significant challenges for farmers as it can lead to a reduction in milk production, resulting in severe economic losses. 

This study involved 126 dairy cows with lactation periods ranging from 1 to 5, sourced from 29 different farmers, 

totalling 504 quarters examined. The research utilized a case study method with field exploration conducted in 

Toyomerto Village, Batu Sub District, Batu City, East Java, Indonesia. The analysis of subclinical mastitis was carried 

out using the California Mastitis Test (CMT). The findings of the study revealed a prevalence of subclinical mastitis in 

Toyomerto Village at 69.84% (n=88). Among all the tested teats, 41.47% of them were detected with subclinical 

mastitis, with the highest prevalence observed in the right hind teats, totalling 27.27%. The prevalence of subclinical 

mastitis in dairy cows from small farms in Toyomerto Village remains notably high. The continued lack of attention to 

sanitation and cleanliness remains a primary factor in the high prevalence of mastitis. 
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INTRODUCTION 

 

Inflammation of the internal tissues in the udder of dairy 

cows, commonly known as mastitis (Fatmawati et al. 2019) 

is considered a local inflammation caused by the invasion of 

exogenous pathogens, resulting in microbiota and metabolite 

dysbiosis in milk (Wang et al. 2022). Mastitis is one of the 

most commonly found diseases in dairy cows worldwide, 

affecting milk production and quality (Velasco-Bolanos et 

al. 2021), livestock health (Bobbo et al. 2023), well-being, 

longevity and performance (Pakrashi et al. 2023), thus 

leading to long-term and challenging-to-control economic 

losses (Wang et al. 2023). Economic losses resulting from 

decreased milk quantity and quality, discarded milk, 

compromised conception, premature culling, recurring cases 

and the costs of disease treatment create a significant 

economic burden for dairy farmers each year (Gonçalves et 

al. 2018; Mohsin et al. 2022; Meçaj et al. 2023). 

Mastitis is classified into two types: clinical mastitis 

(CM) and subclinical mastitis (SCM) (Hoekstra et al. 2019). 

Subclinical mastitis represents a significant burden and 

challenge to the management modern dairy production 

(Bhandari et al. 2021). Compared to clinical mastitis, 

subclinical mastitis is more common and believed to be a 

cause of greater economic losses in the dairy industry 

(Ranasinghe et al. 2021). This is because subclinical 

mastitis can lead to a reduction up to 70% of the overall milk 

production of the dairy cows (Surjowardojo et al. 2008). 

The prevalence of subclinical mastitis in smallholder 

dairy farms often causes concern among milk producers, 

Infection of subclinical mastitis in milk quarters can 

progress to clinical mastitis, thereby increasing the 

occurrence of new infections on the farm (Ayano et al. 

2013; Wicaksono and Sudarwanto 2016). Many farmers 

may not aware of subclinical mastitis because dairy cows 

suffering from this disease do not exhibit abnormalities, 

swelling, heat and there are no visible changes in the 

physical appearance of the milk (Anggraeni and Nurfuadi 

2021). Subclinical mastitis is generally recognise by an 

increase in the number of somatic cells in milk and an 

increase in bacterial count (Fatmawati et al. 2019). 

The calculation of prevalence and evaluation of factors 

causing subclinical mastitis in dairy cows are crucial to 

maintaining quality and quantity of milk production and 

determining the most appropriate control measures 

(Anggraeni  and  Nurfuadi   2021).   Prevalence   data   for 
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subclinical mastitis in dairy cows in small scale dairy farms 

in Toyomerto Village, Batu Sub District, Batu City, East 

Java, Indonesia, during observation period are still very 

limited. This study aims to provide an overview of the 

prevalence of subclinical mastitis in small dairy farms in 

the City of Batu. 

 

MATERIALS AND METHODS 

 

Research design and sampling techniques 

This research method utilizes a case study with field 

exploration (field research). Sample determination is done 

through purposive sampling from lactating cows during the 

lactation period 1-5. The sample size for estimating the 

prevalence is calculated using the formula from Dohoo et 

al. (2003) as follows: 

 

 
 

z    2 = 4 (confidence interval 95%) 

p = estimated prevalence 

Q = 1 – p 

L = margin of error 

With confidence interval 95%, estimated prevalence 72%, 

and margin of error 8%, Hence, a sample size of 126 

lactating dairy cows was obtained.  

 
Analysis of subclinical mastitis 

The analysis of subclinical mastitis involves the use of 

specific equipment, including CMT Paddle, CMT Reagent, 

milk from each quarter of each cow. The procedure consists 

of taking 1 teaspoon (2cc) of milk from each quarter, an 

amount that corresponds to the residual milk in the cups 

when the CMT Paddle is held almost upright, with the milk 

reaching the external line on the cup's bottom in this nearly 

vertical position. An equal amount of CMT solution is then 

added to each cup of the paddle. The CMT paddle is rotated 

in a circular motion for no more than 10 seconds to ensure 

thorough mixing. After that, the test is read quickly, and the 

visible reaction disintegrates after about 20 seconds. 

Finally, the reaction is scored visually, with a higher score 

indicating more gel formation and rinsed the CMT paddle 

after each test (Burton 2021). 

 

Data analysis 

The prevalence of subclinical mastitis is analyzed 

using the formula from Raymundo et al. (2008) as follows: 

 

P = 
Number of individuals infected at observation time 

× 100% 
Population at risk at observation time 

 

RESULTS AND DISCUSSION 

 

From a total of 126 cows belonging to 29 different 

farmers, the overall prevalence of subclinical mastitis at 

cow level as determined by CMT was 69.84% (n=88). The 

distribution of subclinical mastitis among local farmers can 

be seen in Fig. 1. The high prevalence of subclinical 

mastitis in smallholder dairy farms is attributed to several 

factors, including suboptimal implementation of sanitation 

and hygiene practices in the milking parlor and dairy cattle 

management. Damp or dirty dairy barns make it easier for 

udder infection to occur, resulting in a positive diagnosis of 

subclinical mastitis (Surjowardojo 2011; Ji et al. 2020).  

Out of the 504 quarters examined, 41.47% (n=209) 

showed signs of subclinical mastitis. Among all the teats 

affected by mastitis, the majority affected by subclinical 

mastitis were the right hind teats, accounting for 27.27% 

(n=57), While the least affected teats were the right front 

and the left rear teats, both of which had the same rate of 

23.92% (n=50) as shown in Fig. 2. The tendency of cows 

lie  down  on the right  side leads  to a higher  frequency of 

 

 

Fig. 1: Number of cows 

with mastitis/farmer 

among small-scale farms 

in Batu, Indonesia 

 

 

Fig. 2: Number (%) of 

quarter out of 209 with 

mastitis in Holstein-

Friesian cow dairy among 

small-scale farms in Batu, 

Indonesia 

 

 
n = zα2 x p x q / L2 
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contact between the right teats and the stall bedding, 

especially when the bedding has not been cleaned. This can 

increase the risk of transmission of pathogenic bacteria 

causing subclinical mastitis from the barn environment 

(Pisestyani et al. 2017) which can enter through the streak 

canal in the teats (Surjowardojo et al. 2008). 

Mastitis is caused by bacterial infections and risk 

increases with physical injuries to the gland (Radostits et 

al. 1994; El-Demerdash et al. 2023). Regarding the bacteria 

causing mastitis in dairy cows, they include 

Staphylococcus sp. (Anggraeni and Nurfuadi 2021), 

Escherichia coli (Bhandari et al. 2021), Corynebacterium 

pyogenes, Micrococcus spp. (Daniel et al. 1986), 

Streptococcus agalactiae, Streptococcus uberis, 

Streptococcus dysgalactiae, Enterococcus spp., Serratia 

marcescens, Klebsiella pneumoniae (Palladini et al. 2023) 

and Staphylococcus aureus (Ren et al. 2020; Yang et al. 

2020). Staphylococcus aureus is the most common 

causative agent of mastitis affecting dairy cows on dairy 

farms worldwide (Hoque et al. 2018; Zayda et al. 2020; 

Sharifi et al. 2023). These bacteria are thought to be 

acquired from the cow's environment such as soil, manure, 

bedding materials, etc. (Hogan and Smith 2003). 

Subclinical mastitis is challenging to detect without testing 

because inflammation in subclinical mastitis can occur 

even without visible abnormalities in the udder and teats 

(Guerrero et al. 2015). 

The management and hygiene of milking are crucial 

practices on local dairy farms. In conventional hand 

milking processes, hand hygiene is of utmost importance. 

This because the transmission of subclinical mastitis can 

occur through cross-contamination of bacteria between the 

milker’s hand and the udder of the milked cow. 

Understanding the prevalence and spatial distribution of 

bovine subclinical mastitis and its associated risk factors 

will facilitate the prevention and control of the disease 

(Chen et al. 2022). 

 

Conclusion 

The calculated prevalence of subclinical mastitis based 

on CMT in samples of dairy cow milk on small-scale dairy 

farms in Toyomerto Village, Batu Sub District, Batu City, 

is still quite high at 69.84%. The less-than-optimal 

implementation of sanitation and hygiene management is 

one of the factors causing the high prevalence of subclinical 

mastitis. 
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