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Abstract 

The prevalence and risk factors associated with subclinical mastitis in crossbred Friesian 
cows in selected dairy farms were studied using California Mastitis Test (CMT). A total of 
287 cows and 1148 quarters were examined. Cow parity, age, body condition score (BCS), 
milk yield and lactation stage were collected by using pretested questionnaire. The 
prevalence of subclinical mastitis was 41.1%. Among tested cows, 15.8% showed moderate 
and 5.5% strong reaction to CMT (P<0.05). Among quarters, 24.6% quarters were affected 
with subclinical mastitis of which 10.1% showed moderate and 1.9% strong reaction to 
CMT (P<0.05). Cows at parity 2 to 4 had a significantly (P<0.05) higher prevalence (46.5%) 
than those at parity 5 to 10 (30.3%). The prevalence of subclinical mastitis in different age 
groups of cows did not vary significantly. The cows with BCS 3.5 to 4 had significantly 
(p<0.05) higher prevalence of subclinical mastitis (43.5%) than those with BCS 4.5 (25.9%). 
Cows with 11-27 litres of milk yield had significantly (P<0.05) higher subclinical mastitis 
(44.3%) than that of 1 to 5 litres of their counterpart (38.6%). Cows at 31 to 90 (44.3%) days 
lactation had significantly (P<0.05) higher prevalence of subclinical mastitis than those at 
181 to 285 days (37.2%). It is suggested that the prevalence of subclinical mastitis was 
influenced by the parity, BCS, milk yield and lactation stage in crossbred Friesian cows in 
Bangladesh. (Bangl. vet. 2017. Vol. 34, No. 2, 42 – 51) 
 
Introduction 

Mastitis is an important disease causing economic loss to dairy industries of the world 
(Gill et al., 1990). Moreover, mastitis is the most common and costly production 
disease in dairying worldwide (Seegers et al., 2003; Halasa et al., 2007). The economic 
loss due to subclinical mastitis in USA was reported to be 1 billion US dollars 
annually (Ott, 1999) and 2 billion dollars annually in India (Joshi and Gokhale, 2006). 
In the Netherlands, losses due to clinical and subclinical mastitis varied between €17 
and €198 per cow per year (Hogeveen et al., 2011). It was estimated that decreased 
milk yield due to sub-clinical mastitis caused losses of about 122.6 million Taka (US$ 1 
= 58.1 Taka) annually (Kader et al., 2003). For the dairy sector to be sustainable, it is 
necessary to control subclinical mastitis in cows. Subclinical mastitis can be detected 
by the measurement of inflammatory components and pathogens in the milk (Nielen 
et al., 1992). Subclinical mastitis often remains undetected by farmers, but can easily be 
detected by CMT (Schalm and Noorlander, 1957; Wesen et al., 1968). CMT is a rapid 
and inexpensive test to indirectly determine the somatic cell concentration in milk 
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(Midleton et al., 2004) and is a practical method for on farm milk sample testing 
(Dingwell et al., 2003). 
 
The breed, age, parity, nutritional status, herd size, stage of lactation, morphology of 
udder and teat, milk yield, milking practice, water supply, barn size, residual 
suckling, udder towel and hygienic practice of dairy labourers have been identified as 
risk factors (Radostits et al., 2000; Kivaria et al., 2004). Several investigations were 
performed on clinical and subclinical mastitis in Bangladesh (Rahman et al., 2009; 
Rabbani and Samad, 2010; Rahman et al., 2010; Islam et al., 2011; Sarkar et al., 2013). A 
large population of Friesian crossbred cows has been developed and farmers are 
interested to rear them, and to improve their adaptability to hot and humid conditions 
in Bangladesh. The purpose of the study was to determine the prevalence and to 
identify risk factors influencing the prevalence of subclinical mastitis in crossbred 
Friesian cows in Bangladesh.  
 
Materials and Methods 

Management of cows 
The cows were tied up in the barn and stall-fed mostly with straw, concentrates and 
green fodder with ad-libitum drinking water. The cows were dewormed and 
vaccinated regularly. The cows were hand milked twice daily keeping their calves at 
feet; however, during the last part of lactation, many farmers milked their cows once 
daily.  
 
Data collection from animals 
Data were collected from 287 crossbred Friesian cows from a large farm of Dhaka and 
21 farms of Chittagong district. Data on parity, age, body condition score (BCS), milk 
yield and stage of lactation were gathered by using a pre-tested questionnaire. The 
questionnaire was filled in by interviewing the farmers and by examining the farm 
registers (if any) and the cows. Parity of cows ranged from 1 to 10. The age varied 
from 24 to 141 months. The BCS of cows was determined using a 1-5 scale (0.5 
fractions between 2 scores) as described by Nicholson and Butterworth (1986). The 
daily milk yield ranged from 1 to 27 litres. The stage of lactation varied from 7 to 285 
days. 
 
Determination of subclinical mastitis by California Mastitis Test (CMT) 
A total of 1148 quarters of 287 lactating cows were examined by CMT. The CMT was 
performed using 10% Teepol (Leucocytest®, Rhone Merieux, Lyon, France). Plastic 
paddle with four cups was used. After cleaning the teats and discarding several strips 
of milk, about 2 ml of milk was taken from each teat. Two ml of reagent was added to 
each cup. The reagent and milk were mixed by swirling. Coagulation or gel formation 
of milk was regarded as positive for subclinical mastitis. The CMT reactions were 
categorised into (1) negative when the mixture remained fluid without thickening or 
gel formation, (2) trace when slight slime formation was observed (3) moderate when 
slime formation occurred immediately (4) distinct when distinct slime formation 
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occurred after mixing the solution with milk and (5) strong when distinct slime 
formation occurred immediately. 
 
Experimental approaches 
On the basis of CMT reactions, subclinical mastitis was categorised as trace, moderate, 
distinct and strong. However, when any quarter had a positive reaction to CMT, the 
cow was considered as positive case of subclinical mastitis. To determine influence of 
parity, prevalence of subclinical mastitis was compared among 1, 2 to 4 and 5 to 10 
parity cows. To determine influence of age, prevalence of subclinical mastitis was 
compared among cows of 24 to 36, 37 to 72 and 73 to 141 months age. To determine 
influence of BCS, prevalence of subclinical mastitis was compared among 2.5 to 3, 3.5 
to 4 and 4.5 BCS. To determine influence of milk yield, prevalence of subclinical 
mastitis was compared among cows yielding 1 to 5, 6 to 10 and 11 to 27 litres milk 
daily. To determine the influence of lactation stage, prevalence of subclinical mastitis 
was compared among cows at 7 to 30, 31 to 90, 91 to 180 and 181 to 285 days of 
lactation. 
 
Statistical analysis 
The collected data were entered in the Microsoft Excel® work sheet. Descriptive 
statistics were performed to find out the prevalence of subclinical mastitis. The data 
analysis was done by DMRT using SPSS 20 software to determine the influence of 
various risk factors on prevalence of subclinical mastitis. Differences were considered 
significant when the P value was less than 0.05. 
 
Results and Discussion 

The prevalence and categories of subclinical mastitis are shown in Table 1. The 
prevalence of subclinical mastitis was 41.1% (287 cows were tested and 118 were 
positive). Similarly, 44.8% prevalence of subclinical mastitis was reported by Rahman 
et al. (2009) in Bangladesh, 40.1% in Ethiopia (Birhanu et al., 2017) and 48.5% in USA 
(Wilson et al., 1997). Higher proportion of cows affected with subclinical mastitis was 
also reported in Barisal district (51.6%; Biswas and Sarker, 2017), Bangladesh 
Agricultural University (BAU) Dairy farm (57.0%; Kader et al., 2002) and in Sarajevo, 
Bosnia-Herzegovina (63.3%; Varatanovic et al., 2010). Lower prevalence of subclinical 
mastitis (15.1%) in cows was reported in Bangladesh by Chowdhury (2011). Further, 
Prodhan et al. (1996) reported 15.8% prevalence of subclinical mastitis elsewhere.  The 
reasons for variations may be due to variations in herd size, climate, management 
system and milking practices. 
 
Among tested cows, 9.1% cows showed trace, 15.8% moderate, 10.8% distinct and 
5.5% strong reaction to CMT. The difference was significant (P<0.05). Similarly, the 
highest proportion of cows showed moderate and the lowest proportion showed 
strong CMT reaction (Varatanovic et al., 2010).  
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Table 1: CMT score of milk of cows affected with subclinical mastitis 

CMT Score No. of cows tested Cows with subclinical mastitis 

No. % 

Trace  26 9.1b 

Moderate  45 15.8a 

Distinct  31 10.8 b 

Strong  16 5.5c 

Total 287 118 41.1 
a,b,c Values with different superscript within same column varied significantly from each other 
(P<0.05). 
 
The CMT reactions in different quarters are shown in Table 2. Overall, 24.6% (283 out 
of 1148) quarters had subclinical mastitis, of which 7.3% showed trace, 10.1% 
moderate, 5.3% distinct and 1.9% strong reaction to CMT. The difference between 
categories was significant (P<0.05). Similar proportion of quarters was affected with 
subclinical mastitis in crossbred dairy cows in Chittagong district of Bangladesh 
(27.0%) (Jha et al., 2010). On the contrary, higher proportion of quarters was affected 
with subclinical mastitis in India (67.8%) (Sharma et al., 2010). Moreover, 56% quarter 
milk samples were positive to CMT in crossbred cows elsewhere (Ogola et al., 2007). 
Further, lower proportion of quarters (16.1%) was affected in crossbred dairy cows in 
Ethiopia (Birhanu et al., 2017). The highest proportion of quarters (10.1%) had 
moderate CMT score and the lowest proportion (1.9%) had strong CMT score. Bhutto 
et al. (2012), however, reported the highest (20%) proportion of quarters showed trace 
CMT score and the lowest (5%) strong CMT score. Moreover, Kasikci et al. (2012) 
reported that the highest proportion (66.9%) of quarters had trace CMT score (+) and 
the lowest proportion (11.1%) had strong CMT score (+++). The variation may be due 
to different management practice, milking system and hygiene among farms. 
 
Table 2: CMT score of quarter milk of cows affected with subclinical mastitis 

CMT Score No. of quarters tested Cows with subclinical mastitis 

No. % 

Trace  84 7.3b 

Moderate  116 10.1a 

Distinct  61 5.3c 

Strong  22 1.9d 

Total 1148 283 24.6 
a,b,c,d Values with different superscript within same column varied significantly from each other 
(P<0.05). 
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The influence of parity on prevalence of subclinical mastitis is shown in Table 3. The 
proportion of cows with subclinical mastitis was significantly (P<0.05) higher (46.5%) 
at parity 2 to 4 than that at parity 1 (40.9%) and parity 5 to 10 (30.3%). Increasing 
parity is regarded as a risk factor for clinical and subclinical mastitis in cows (Dohoo 
et al., 1984; Schukken et al., 1993). Similarly, higher occurrence of subclinical mastitis 
was reported at 2 to 4 parity than at 1 parity (Biswas and Sarker, 2017). The 
prevalence of subclinical mastitis was higher in third and fourth lactation (19.1%) 
followed by the second (16.1%) and first lactation (6.2%) (Prodhan et al., 1996). The 
prevalence of subclinical mastitis also significantly increased with increasing parities 
in crossbred dairy cows in Ethiopia (Birhanu et al., 2017). On the contrary, Hogan et al. 
(1989) found the highest occurrence of clinical mastitis in first lactation cows. 
However, it is difficult to conclude the reason for higher affection of subclinical 
mastitis in parity 2 to 4 as number of cows with parity 5 to 10 was few in the present 
study. 
 
Table 3: The influence of parity on prevalence of subclinical mastitis in cows 

Parity of cows No. of cows tested Cows with subclinical mastitis 
No. % 

1 52 21 40.9b 
2-4 159 74 46.5a 
5-10 76 23 30.3c 

a,b,c Values with different superscript within the same column varied significantly from each other 
(P<0.05). 
 
The influence of age on prevalence of subclinical mastitis in crossbred Friesian cows is 
shown in Table 4. The prevalence of subclinical mastitis among different age group 
cows varied from 39.1 to 42.9% and the difference in occurrence did not vary 
significantly (P>0.05) among the groups. Similarly, no difference in occurrence of 
subclinical mastitis was observed elsewhere (Biswas and Sarker, 2017). Contrasting to 
the present finding, Birhanu et al. (2017) reported higher occurrence of subclinical 
mastitis in crossbred dairy cows in Ethiopia in older animals. However, it is likely that 
increased age predisposes cows to more exposure to infection with mastitis pathogens 
and decreasing potency of the teat sphincter. Moreover, younger cows may have more 
effective host defence mechanism. 
 
Table 4: The influence of age on prevalence of subclinical mastitis in cows 

Age of cows (months) No. of cows tested Cows with subclinical mastitis 
No. % 

24-36 69 27 39.1 
37-72 126 54 42.9 
73-141 92 37 40.2 

Values within the same column did not vary significantly (P>0.05). 

46 Subclinical mastitis in crossbred Friesian cows



The influence of BCS on prevalence of subclinical mastitis in crossbred Friesian cows 
is shown in Table 5. The prevalence was 41.3% in cows with BCS 2.5 to 3.0, 43.5% in 
cows with BCS 3.5 to 4 and 25.9% in cows with BCS 4.5. The difference between cows 
with 2.5 to 4 and 4.5 BCS groups was significant (P<0.05). Atasever and Erdem (2009) 
reported a negative correlation between BCS at calving and Somatic Cell Score (SCS) 
of milk. However, De et al. (2011) reported no significant association between BCS at 
calving and SCS of milk. In contrast to our findings, no influence of BCS was reported 
on prevalence of subclinical mastitis elsewhere (Birhanu et al., 2017). It is likely that 
cows with high BCS had strong host defence against pathogens. 
 
Table 5: The influence of BCS on prevalence of subclinical mastitis in cows 

BCS of cows No. of cows tested Cows with subclinical mastitis 

No. % 

2.5-3.0 92 38 41.3a 

3.5-4.0 168 73 43.5a 

4.5 27 7 25.9b 
a,b Values with different superscript within same column varied significantly from each other 
(P<0.05). 
 
The influence of milk yield on prevalence of subclinical mastitis in crossbred Friesian 
cows is shown in Table 6. The cows with 11-27 litres milk yield had significantly 
(P<0.05) higher (44.3%) prevalence of subclinical mastitis than those were giving 1 to 5 
litres (38.6%). This result is in agreement with earlier finding (Chassagne et al., 1998). 
Similarly, higher occurrence of subclinical mastitis was reported in cows with higher 
milk yield than in those with lower yield in Barisal district (Biswas and Sarker, 2017). 
On the contrary, no difference in prevalence of subclinical mastitis was demonstrated 
in crossbred dairy cows in Ethiopia when compared between >15 and <15 litres milk 
yield groups (Birhanu et al., 2017). The differences among studies may be due to 
variation in management practice, milking system and level of hygiene among farms. 
 
Table 6: Milk yield and prevalence of subclinical mastitis in cows 

Milk yield of cows 
(Litres/day) 

No. of cows tested Cows with subclinical mastitis 

No. % 

1.0-5.0 57 22 38.6b 

6.0-10.0 151 61 40.4ab 

11.0-27.0 79 35 44.3a 
a,b Values with different superscript within same column varied significantly from each other 
(P<0.05). 
 
The influence of lactation stage on prevalence of subclinical mastitis in crossbred 
Friesian cows is shown in Table 7. The cows at 7 to 30 (43.2%), 31 to 90 (44.3%) and 91 
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to 180 (41.7%) days lactation had significantly (P<0.05) higher prevalence than those at 
181 to 285 days (37.2%). This result is in agreement with earlier findings (Rahman et 
al., 2009; Jha et al., 2010). The high rate of subclinical mastitis during this stage of 
lactation might be due to peak level of milk production, which favours chances of 
contamination with microorganisms where hygiene is poor. 
 
Table 7: The influence of lactation stage on prevalence of subclinical mastitis in cows 

Lactation stage of 
cows (days) 

No. of cows tested Cows with subclinical mastitis 

No. % 

07-30 37 16 43.2a 

31-90 61 27 44.3a 

91-180 103 43 41.7a 

181-285 86 32 37.2b 
a,b Values with different superscript within same column varied significantly from each other 
(P<0.05). 
 
Conclusions 

It may be concluded that the prevalence of subclinical mastitis was 41.1% and 
prevalence of subclinical mastitis is influenced by the parity, BCS, milk yield and 
lactation stage in crossbred Friesian cows in Bangladesh. 
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