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ABSTRACT 
 

Subclinical mastitis is a costly disease for dairy cattle worldwide due to economic 

losses from reduced milk yield, veterinary costs, and premature culling; thus, 

regular screening is of paramount importance for early detection, prompt treatment, 

and effective control measures. This study was conducted to assess the possible risk 

factors and compare the efficiency of three indirect mastitis diagnostic tests for their 

ability to classify correctly under health status in individual cows. Seven hundred 

and forty-two milk samples from 186 lactating cows kept in six farms were screened 

for subclinical mastitis using Sodium Lauryl Sulfate (SLS), California Mastitis Test 

(CMT), and Somatic Cell Count (SCC). The research revealed moderate overall 

prevalence (21.5%) of farm-level subclinical mastitis with high (65.2%) prevalence 

in farm B and low (10.7%) in farm F. Specific test-based results were 36.56%, 

36.56% and 21.51% for SLT, CMT and SCC, respectively. There was a statistical 

difference (p=0.0001) between SCC and SLS and between SCC and CMT, but no 

significant differences (p=0.57) were observed between SLS and CMT. Quarter 

subclinical mastitis prevalence for SLS, CMT, and SCC was 16.85% (95% CI: 

14.3-19.7), 15.77% (95% CI: 13.1-18.3), and 8.45% (95% CI: 6.4-10.5), 

respectively. Both SLS and CMT demonstrated strong sensitivity (100% and 

90.48%) and specificity (90.72% and 91.16%) compared to the SCC test. Positive 

predictive values for SLS and CMT were 50% and 48.72%, respectively, whereas 

negative predictive values for SLS and CMT were 100% and 99.04%. Cohen’s 

Kappa of SLS was 0.62, while CMT showed 0.58. The area under the receiver 

operating characteristic curve for SLS and CMT was 0.996 and 0.997, respectively. 

The diagnostic accuracy of SLS and CMT were 91.51 and 91.11, respectively. 

Based on the diagnostic efficiency of SLS in terms of sensitivity, specificity, 

predictive values, and kappa index, it is suggested that SLS can be used as an 

alternative to CMT for animal-side subclinical mastitis diagnostic tests. 
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INTRODUCTION 

Mastitis can be classified into clinical and 

subclinical forms based on the visibility of the effects 

of inflammation (Cobirka et al., 2020), and acute, sub-

acute, and chronic depending on its severity (Baeza, 

2016). Clinical mastitis involves evident abnormalities 

in milk, physical changes in the udder, and systemic 

symptoms in the cow. Meanwhile, subclinical mastitis 

doesn't manifest visible effects on the udder or milk 

quality but still influences milk composition, notably 

increasing Somatic Cell Counts (SCC) (Tommasoni et 

al., 2023). Bovine subclinical mastitis is a prevalent 

and economically significant disease affecting dairy 

cattle worldwide. On a global scale, subclinical mastitis 

is a major contributor to the economic losses associated 

with mastitis and decreasing milk yield in dairy cattle 

breeding (Çýlek and Tekýn, 2007; Çilek and Gotoh, 

2012). The losses are substantial exceeding £1/2 billion 

(538 701 559.59 US Dollars) annually (Andrews, 

2004). Komba and Kashoma, (2020) conducted a 

study at Kitulo Livestock Multiplication Unit, Magadu 

and Mazimbu farms; they found that the estimated 

financial losses per farm resulting from the presence of 

subclinical mastitis ranged from 1,326,000 to 7 446 000 

Tanzanian shillings (577.00–3 239.00 US Dollars) 

https://javs.journals.ekb.eg/
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annually with an average quarter loss attributed to 

subclinical mastitis being 49 320 Tanzanian shillings 

(21.45 US Dollars). Therefore, early detection of SCM 

is the key component of the mastitis control program 

(Kour et al., 2023). 
 

Dairy cattle mastitis is a management-related 

disease with its prevention and control sorely 

depending on many factors including the type of 

management practiced on the farm (Kivaria, 2006). 

Thus, early detection of the disease is the key 

component of a mastitis control program. Currently, 

various diagnostic tests for detection of subclinical 

mastitis have been developed such as California 

Mastitis Test (CMT), Modified White Side Test 

(WST), Surf Field Mastitis Test (SFMT), electrical 

conductivity of milk, Cl- estimation in milk, Modified 

Aulendorfer Mastitis Probe (MAMP) test, Somatic cell 

count (SCC), n-Acetyl-B-DGlucose minidase 

(NAGase) enzyme activity, ELISA, and bacterial 

culture  (Tanni et al., 2021b; Tommasoni et al., 2023). 

Although bacteriological culture of milk samples is 

considered the gold standard method to identify 

intramammary infection, it does not measure the degree 

of inflammation associated with the infection (Dohoo 

et al., 2011). Since subclinical mastitis (SCM) is not 

only associated with infections, the inflammation of 

the mammary gland can be detected directly by 

the increase in somatic cell count (Alhussien and 

Dang, 2018).  

 

Furthermore, of the indirect cow-side 

screening tests, CMT has been considered as most 

sensitive and specific screening test for subclinical 

mastitis (Godden et al., 2017; Tanni et al., 2021b). 

The reagent (Sodium alkyl aryl sulfonate) used in the 

CMT is an anionic surfactant that works by decreasing 

the milk surface tension, changing cell membrane and 

nucleus conductivity, interfering with osmosis and 

finally increasing milk viscosity (Mesa and Risuleo, 

2021).  

 

Alternatively, Sodium Lauryl Sulfate (SLS) is 

another potential anionic surfactant with similar 

functions to Sodium Alkyl Aryl Sulfonate (Tanni et 

al., 2021a) which is easily available and cheap; used as 

a test reagent to screen subclinical mastitis in dairy 

cows in the Philippines (Waminal, 2021). SLS has a 

similar action with Sodium Alkyl Aryl Sulfonate 

(Tanni et al., 2021a) and when NaOH is added a faster 

degradation of somatic cells occurs exposing DNA of 

the cells leading to formation of gel in mastitic milk 

(Sharif and  Muhammad, 2009). However, in 

developing countries such as Tanzania, commercial 

CMT reagents are not readily available whenever 

needed and the cost of imported CMT kits limits the 

cost-benefit for diagnosis and treating subclinical 

mastitis under the smallholder farmers’ setup. Thus, the 

current work aimed to assess the efficiency of Sodium 

Lauryl Sulfate surfactant as an alternative screening 

test for subclinical mastitis in comparison with other 

cow-side screening tests in dairy cows maintained 

under farmer’s management around Morogoro 

Municipality. 

 

MATERIALS AND METHODS 
 

Ethical approval 
Ethical approval for this study was granted by the 

Tanzania Livestock Research Institute (TLRI), under 

reference number TLRI/CC.21/039. 

 

Study area 
This study was conducted in Morogoro Municipality, 

Tanzania. Geographically, Morogoro municipality 

spreads between longitude 35.6 to 39.5° E and latitude 

5.7 to 10° S and is elevated between 500 to 600 m above 

sea level. Climatically, the area has ambient temperature 

ranges from 27 to 31°C with a minimum night 

temperature of 14°C in the coolest months. The 

municipality experiences a sub-humid tropical climate 

with a bimodal rainfall pattern characterized by two rain 

seasons in a year with a dry season separating the short 

rains (October to December) and long rains (which fall 

from March to May/June). The average annual range is 

between 500 and 1800 mm, with about 83% of the rain 

falling between late February and the end of May. 

 

Study Animals and their Management 
A total of six medium-scale farms were 

involved in this study. For the purpose of this study, 

farms were designated as A Mazimbu University Farm, 

B—SUA Model Dairy Farm, C—Animal Research 

Unit, D—Livestock Training Agency Farm, E—Prison-

owned Dairy Farm, and F—Pangawe Dairy Farm. 

Among the study farms, five farms were from parastatal 

organizations (A to E), and one farm (F) was a privately 

owned dairy farm. Farms were selected based on the 

criteria of keeping crossbreed dairy cows (Bos taurus x 

Zebu), having an average of 20 to 50 female cows in 

milking, and acceptance of being part of the study. In 

farms A and B, animals were grazed on a mixture of 

established and natural pastures. While animals in other 

farms (C, D, E and F) were allowed to graze on natural 

pastures. Lactating cows were either machinery-milked 

(farms A and B) or hand-milked (farms C, D, E and F) 

twice daily. 
 

Before milking, all farms used to clean the 

animals’ teats/udder with warm water. All farms which 

practiced hand-milking, milking jelly was routinely 

used.  Neither of the farms had mastitis pre-testing nor 

post-milking teat dip practices. Except for farm F where 

calf sucking after milking was practiced, other farms 

used bucket feeding to calves. 



 Comparative Evaluation of Some Diagnostic Tests …….. 

77 
 

Study Design and Sample Size Estimation 
A cross-sectional study was conducted from 

July to October 2024 to determine the risk factors and 

prevalence of subclinical mastitis. A structured 

questionnaire survey was used to capture the risk factors 

associated with the occurrence of mastitis at farms. 

During the questionnaire inquiry, information regarding 

the animal’s age, breed parity and lactation stage; 

milking method used; hygienic measures taken before, 

during and after milking; routine screening for mastitis; 

drying-off methods used; and floor type was gathered 

by questioning farm workers and owners. Mastitis 

prevalence was assessed using three tests: Sodium 

Lauryl Sulfate (SLS), California Mastitis Test (CMT), 

and Somatic Cell Count (SCC). The sample size was 

calculated according to Akoglu (2022), based on 

dependent paired diagnostic accuracies of the tests (SLS 

Test, CMT and SCC) employed for comparing the 

sensitivity or specificity. The computed sample size for 

the study was 186 lactating cows of different age 

groups, parities and lactation stages. However, animals 

in the first week of lactation with colostrum milk were 

excluded. 

 

Clinical Inspection of Udder, Sample Collection 

and Screening for Subclinical Mastitis 
Investigation for any abnormalities in 

secretions and udder (size, consistency and temperature) 

in all the lactating cows were assessed as per the 

guidelines outline elsewhere (Quinn et al., 2004; Böker 

et al., 2023). To ensure cleanliness, teats, and udders 

were washed, dried, and treated with 70% ethanol 

before sample collection. Three streams of milk were 

discarded. Two mL of milk was collected from each 

quarter using a paddle for California Mastitis reagent 

and SLS tests for subclinical mastitis as cow-side fast 

screening methods. Thereafter, approximately 15 mL of 

milk was collected from each quarter in a sterilized 

falcon tube and kept in a cooler box before transported 

to the laboratory and evaluated for Lactoscan SCC 

within the same day (Alhussien et al., 2021).  

 

Mastitis screening using the California Mastitis 

Test 
On-farm screening for subclinical mastitis was 

performed using CMT (Tommasoni et al., 2023). 

Briefly, 2 ml of milk sample was mixed with equal 

quantity of CMT reagent in each cup of CMT paddle 

and rotated for few seconds and results were read and 

scored visually within 30 seconds for gel formation. The 

results were recorded as negative (no gel formation), 

trace (±), weak reaction (+), moderate reaction (++), and 

strong reaction (+++). In this study, all milk samples 

giving weak to strong reactions were considered as 

positive for SCM. 

 

Mastitis Screening Using Sodium Lauryl Sulfate  
Liquid 3% Sodium lauryl Sulfate (SLS) test 

solution was prepared according to (Thakur et al., 

2018). Sample testing and results were recorded as per 

CMT testing.   

 

Measurement of Somatic Cells Count 
Somatic cell count was measured in raw milk 

samples using the Lactoscan Somatic Cell Counter 

(Milkotronic Ltd., Bulgaria) device and in accordance 

with the manufacturer’s instructions (Milkotronic, 

2017). A threshold of 200,000 cells/mL was used as 

discrimination for intramammary infections, whereas 

milk samples were considered positive only when the 

SCC value was ≥200,000 mL⁻¹, and milk samples were 

considered infected with mastitis or not based on the 

SCC interpretation presented in Table 1 as previously 

described (Fosgate et al., 2013; Narváez-Semanate et 

al., 2022). 

 

 
 

 

 

 
 

 

Table 1: Somatic cell counts range and interpretation 

 

S/N Result symbol Interpretation 
Equivalent SCC range 

(cell/ml) 
Remarks 

1 - Negative 0 – 200,000 Healthy mammary quarter 

2 ± Trace > 200,000 – 400, 000 Possibility of having mastitis 

3 + Weak positive 400,000 – 1,200,000 
Subclinical mastitis infection 

(Grade 1 mastitis) 

4 ++ Distinct positive 1,200,000 -5,000,000 
Serious mastitis (Grade 2 

mastitis) 

5 +++ Strong positive Over 5,000,000 
Serious mastitis infection (Grade 

3 mastitis) 
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Data analysis 
Statistical analysis used SPSS software for Prevalence, Sensitivity, Specificity, and Positive and Negative 

Predictive Values for each diagnostic test were computed. Agreements of the screening tests were computed using 

Kappa statistics and interpretation of the test agreement used the Cochran Kappa Interpretation table. Moreover, 

Receiver Operating Characteristic (ROC) curves were sketched and AUC was computed to compare the 

performance accuracy of each test (Monaghan et al., 2021; Tanni et al., 2021a).  

 

RESULTS 
 

            A total of 742 milk samples from 186 crossbred dairy cows were subjected to CMT, SLS, and SCC screening 

tests. The study revealed that most of the farms were using hand milking (66.7%, n=4), and a minority (33.3%, n=2) 

were practicing machine milking (Table 2). All farms washed animals’ udders and teats before milking; no farm 

practiced milk pre-testing and post-dipping after milking. Dry cow therapy was practiced on one farm (16.7%), 

while the majority of farms (83.3%; n=5) did not apply dry cow therapy. Routine mastitis checks were practiced by 

two farms (33.3%), while the other four farms (66.7%) had no routine check for mastitis. 

 

Table 2: Characteristics and milking hygienic practices in the study farms 
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A 

Washing udder 

before milking and 

use of milk salve 

Concrete floor with regular 

cleaning of milking parlor, and 

daily cleaning of concrete 

animal houses 

 

Machine Yes  Yes Sometimes 

B 
Washing udder 

before milking  

Concrete floor with regular 

cleaning of milking parlor, and 

infrequent cleaning of concrete 

animal house  

 

Machine No No No 

C 

Washing udder 

before milking, 

and use of milk 

salve 

Concrete floor with regular 

cleaning of milking parlor, and 

infrequent cleaning of concrete 

animal house  

Hand Yes Yes Sometimes 

D 

Washing udder 

before milking and 

use milk salve 

Concrete floor with regular 

cleaning of milking parlor, and 

daily cleaning of concrete 

animal house 

Hand Yes Yes Sometimes 

E 

Washing udder 

before milking, 

and use milk salve 

Concrete floor, regular 

cleaning of milking parlor but, 

infrequent cleaning of earthen 

animal house  

Hand Yes Yes No 

F 

Washing udder 

before milking, 

and use of milk 

salve 

Concrete floor with regular 

cleaning of milking parlor but, 

infrequent cleaning of earthen 

animal house 

Hand Yes Yes Yes 

 

Farm-based prevalence of Mastitis is shown on Table 3 and Fig. 1. The prevalence of subclinical 

mastitis varied significantly among the farms (p<0.0001) with Farm B having the highest prevalence (Fig. 

1). The status of subclinical mastitis indicated that Farm B had the highest prevalence of subclinical 
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mastitis with both SLS and CMT scores (82.6% n=19) also the somatic cell count was high (65.2% n=15). 

Farm F had the lowest prevalence (16% n=4) for both SLS and CMT and the SCC was low (10.7% n=3). 
 

Table 3: Status of Subclinical mastitis in Lactating cows detected by SLS, CMT and SCC  

 

Farm name No Lactating animals Number (%) of subclinical mastitis 

  SLS CMT SCC 

A 28 10 (35.71) 10 (35.71) 04 (14.29) 

B 23 19 (82.61) 19 (82.61) 15 (65.22) 

C 17 07 (41.18) 07 (41.18) 02 (11.77) 

D 28 08 (28.57) 08 (28.57) 04 (14.29) 

E 65 20 (30.77) 20 (30.77) 12 (18.46) 

F 25 04 (16.00) 04 (16.00) 03 (12.00) 

TOTAL 186 68 (36.56) 68 (36.56) 40 (21.51) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Farm-based prevalence of Mastitis 

 

Figure 2 shows the prevalence of mastitis from 742 milk samples collected from 186 lactating cows. Two 

out of 744 (0.27%) mammary quarters were blind and hence were not considered for the prevalence of SCM 

detection. SLS detected 16.9% (126 out of 742) of mammary quarters to be affected by SCM, while CMT picked 

15.8% (117 out of 742) to have subclinical mastitis. No statistical difference (p=0.57) was noted between the two 

tests. SCC revealed a low number of quarters with prevalence (8.5%; n=63) that were positive to SCM. However, 

a significant difference (p<0.0001) was observed when SCC was compared with the other two tests (CMT and 

SLS). Quarter-side analysis of subclinical mastitis revealed the right hind quarter to have the highest prevalence 

(19.5%, n=36) for both SLS and CMT, while SCC picked the fore-left quarter to be more affected (10.22%) than 

the other quarters (Table 4). 

 

Table 4: Quarter-side subclinical mastitis testing results based on SLS, CMT, and SCC. 

 
Quarter side Number Lactating 

Quarters 

Number of 

samples 

Number (%) of Subclinical Mastitis 

SLS CMT SCC 

Fore-Right 186 186 29 (15.59) 27 (14.52) 14 (7.53) 

Fore-Left 186 186 33 (17.74) 30 (16.13) 19 (10.22) 

Hind-Left 186 185* 26 (14.60) 24 (12.97) 14 (7.57) 

Hind-Right 186 185* 36 (19.46) 36 (19.46) 16 (8.64) 

TOTAL 744 742 126 (16.85) 117 (15.77) 63 (8.49) 

*Blind mammary gland quarters (1 Hind-Left and 1 Hind-Right). 
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Fig. 2: Prevalence of subclinical mastitis based on CMT, SLS Test, and SCCs diagnostic methods 

 

In assessing the sensitivity and specificity of SLS and CMT compared with the standard gold test used in 

this study (SCC), various data were observed (Figs. 3 and 4). Of the 63 milk samples that initially tested positive 

for SLS, were also found positive in SCC. 57 out of 63 (90.48%) samples that were positive by CMT were also 

positive for SCC, while 6 (9.52%) were reconfirmed as negative (false positive) by SCC. 63 (9.28%) and 616 

(90.72%) out of 679 samples initially recorded negative (health quarters) through SLS testing were recategorized 

as positive (false positive) and negative (true negative), respectively, when challenged to SCC. Similarly, 60 out 

of 679 (8.84%) samples initially categorized as negative through CMT screening were reconfirmed as positive (false 

positive) through SCC (95% CI=6.1-10.0), while 619 out of 679 (91.16%) were reconfirmed as negative (true 

negative) by SCC testing (95% CI=80.7-86.1). Fagan’s monogram test for the positive likelihood ratio for the SLS 

test (LR+ = 10.78) was marginally better than the CMT test (LR+ = 10.24) in confirming subclinical mastitis after 

a positive result. This means that after a cow tested positive on the SLS test, the post-test probability of having 

subclinical mastitis was slightly higher than the CMT test. In the screening for subclinical mastitis in lactating cows, 

the SLS test, with Fagan’s nomogram negative likelihood ratio (LR- = 0), indicated that a negative result effectively 

ruled out the presence of subclinical mastitis with complete certainty. In contrast, the CMT test, with an LR- = 0.10, 

suggested that a negative result reduced the likelihood of subclinical mastitis by 90%, though some residual risk 

remained. While both tests lowered the probability of disease, the SLS test demonstrated superior diagnostic 

accuracy in excluding subclinical mastitis compared to the CMT test. 
 

 

Fig. 3: SLS Test against SCC 
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Fig. 4: CMT against SLS 

 

            When a comparison test was performed to assess the efficacy of SLS and CMT about SCC, the SLS test 

demonstrated perfect sensitivity (100%) and a high negative predictive value (NPV) of 100%, indicating it reliably 

detected all cases of mastitis and effectively ruled out healthy cows. 

 

            However, CMT had slightly lower sensitivity (90.48%) and NPV (99.04%), suggesting it might miss some 

cases. Both SLS and CMT showed high specificity values: 91.16% for CMT and 90.72% for the SLS (Table 5). 

Nevertheless, both exhibited low positive predictive values (around 50%), highlighting a significant rate of false 

positives when evaluating diagnostic performance; the SLS test had a higher likelihood ratio for positive results 

(10.78) compared to the CMT (10.24), making it more effective in diagnosing mastitis when the test is positive. 

The CMT provided a defined diagnostic odds ratio (98.01), while the SLS Test's odds remained undefined due to 

its perfect sensitivity. Cohen's kappa values indicated moderate agreement with the SCC, with the SLS Test slightly 

ahead of CMT (0.62 vs. 0.58). Overall, the SLS test excelled in sensitivity and NPV when aligned with SCC, 

whereas the CMT offered slight advantages in specificity and diagnostic odds, making both tests valuable in 

different contexts. When assessing the diagnostic efficiency of SLS and CMT, the Receiver Operator Characteristic 

(ROC) Curve of CMT (0.997) and SLS (0.996) were almost similar, showing the same diagnostic efficiency. 

 

Table 5: Diagnostic performance of SLS and CMT tests when compared to SCC. 

 

Parameter 
Diagnostic performance 

 SLS CMT 

Sensitivity, % 100 (94.25-100) 90.48 (80.74-95.56) 

Specificity, % 90.72 (88.3-92.68) 91.16 (88.79-93.07) 

Positive Predictive Value (PPV), % 50 (41.4-58.6) 48.72 (39.85-57.67) 

Negative Predictive Value (NPV), % 100 (99.38-100) 99.04 (97.92-99.56) 

Diagnostic Accuracy, % 91.51 (89.28-93.31) 91.11 (88.84-92.95) 

Likelihood Ratio of a Positive Test, 10.78 (10.45-11.12) 10.24 (9.87-10.62) 

Likelihood Ratio of a Negative Test 0 0.10 (0.075 - 0.14) 

Diagnostic Odds Undefined 98.01(40.57-236.8) 

Cohen's Kappa (Unweighted) 0.62 (0.55-0.69) 0.58 (0.5201-0.65) 

Bias Index 0.08491 0.07278 
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DISCUSSION 

Mastitis is a serious lactation-related disease in 

dairy cattle farms causing significant economic losses in 

the quantity and quality of milk globally. The overall 

prevalence (21.5%) of subclinical mastitis reported in 

the present study is comparable with 21.7% reported in 

smallholder dairy farms in Mvomero and Njombe 

district, Tanzania (Mdegela et al., 2009). However, our 

result is lower than the 44.55% reported in small-scale 

farmers in Dodoma, Tanzania (Mramba and 

Mohamed, 2024), 65% subclinical mastitis prevalence 

in dairy cattle from institution farms in Morogoro 

Municipality (Mgonja et al., 2023), 34-51% in dairy 

cows in Kenya (Ngotho et al., 2022), 43.1 to 76.2% in 

dairy herds in Rwanda (Ndahetuye et al., 2019)  and 

subclinical mastitis ranges from 61.3% to 87.9% in 

Ugandan dairy cows (Abrahmsén et al., 2014; 

Kakooza et al., 2023). The quarter-level frequency of 

subclinical mastitis reported in this study (15.8%, 

16.9%, and 8.5% for CMT, SLS, and SCC, respectively) 

was comparable to the 8.3% to 12.3% CMT prevalence 

report in Ethiopia (Belachew, 2016), but lower than 

63.7%, 78.8%, and 65% for CMS, SLS, and SCC, 

respectively, that was reported by other researchers 

(Damian et al., 2021; Biscotto et al., 2022; Mgonja et 

al., 2023). Variations in mastitis prevalence might be 

attributed to many factors, including farm management 

systems (intensive versus extensive), breeds of cows, 

agroecology of the study sites, milking practices, 

hygiene of the cow shed, and farm disease control 

program (Mureithi and Njuguna, 2016). 
 

Analysis of variance revealed that the two 

screening tests (SLS; 16.85% and CMT; 16.85%) had 

no significant difference in overall quarterly subclinical 

prevalence results except for the SCC test (8.49%). This 

is parallel to the result of SLS and CMT reported 

elsewhere (Waminal et al., 2021; Gangan, 2023). The 

low SCC prevalence may have been caused by the cut-

off value (200,000 cells/ml). Somatic cells less than 

200,000 cells/ml were interpreted as negative 

subclinical mastitis, and above 200,000 SSC/ml were 

considered positive subclinical mastitis (Sargeant et 

al., 2001; Huang and Kusaba, 2022). Due to their 

subjectivity, the CMT and possibly SLS tests require a 

visual interpretation of the milk changes, which can be 

influenced by human error or variability in judgment. 

This makes the results less consistent than objective 

tests like SCC measurements (Sargeant et al., 2001; 

Ruegg and Reinemann, 2002; Huang and Kusaba, 

2022). The observed prevalence of 82.6% for 

subclinical mastitis at farm B was high. Similar findings 

have been reported in Ethiopia, where a prevalence rate 

of 82.6% has been documented in smallholder farms by 

Zeryehun et al., (2013). Such high rates are often 

linked to poor milking hygiene, inadequate mastitis 

control programs, and a lack of awareness among 

farmers (Mdegela et al., 2004). A study in Kibaha, 

Tanzania, reported a subclinical mastitis prevalence of 

75%, underscoring the widespread nature of the disease 

(Kivaria, 2006). The relatively high occurrence of 

subclinical mastitis on farm B could be correlated to 

milking inefficiency and limited control measures 

undertaken at the farm, which are critical control points 

in preventing the spread of mastitis (Mdegela et al., 

2004). 
 

In contrast, farm F showed a lower prevalence 

of subclinical mastitis at 10%, with a correspondingly 

low SCC in 10.7% of animals. The farm F had calves 

sucking milk direct from cows; this is in agreement with 

studies by Köllmann et al., (2021) that calves direct 

suckling from cows improved udder health. This 

suggests that farm management practices play a pivotal 

role in controlling mastitis. According to Mdegela et 

al., (2009), farms with better management practices, 

including regular monitoring of udder health, proper 

sanitation, and effective mastitis control strategies, 

often had lower prevalence rates. Better management 

practices lead to an increase in milk production and milk 

quality, and thus an increase in the profitability of the 

enterprise (Çýlek and Tekýn, 2007; Çilek and Gotoh, 

2012). The right hind quarter had the highest prevalence 

of mastitis for both ALS and CMT (19.4%, n=36), while 

the reference standard SCC showed the lowest on the 

fore left quarter, reported at 7.5% (n=14) (Table 3). The 

hindquarter teats are longer and have more milk than the 

forequarter teats. The higher prevalence of hindquarters 

teats to subclinical mastitis is likely attributed to 

the anatomical size of hind teats, which are longer and 

have a larger volume of milk than the forequarter teats, 

with higher risks of contamination than forequarter teats 

(Damian et al., 2021). 
 

The sensitivity and specificity of the SLS were 

100% and 90.72%, respectively. In contrast, the CMT 

had a lower sensitivity of 90.48%, suggesting that it may 

miss some cases. Both tests showed higher specificity 

with CMT (91.16%) than the SLS test (90.72%). The 

results are in agreement with that of Tanni et al. (2021) 

who reported the sensitivity and specificity of SLS at 

100% and 83.3%, respectively. However, the CMT 

sensitivity and specificity values are above those 

reported elsewhere (Dingwell et al., 2003; Leach et al., 

2008; Reddy et al., 2014). Variation of the CMT 

sensitivity and specificity may be due to the subjective 

interpretation of milk changes as stipulated earlier 

(Sargeant et al., 2001; Ruegg and Reinemann, 2002; 

Leach et al., 2008; Huang and Kusaba, 2022). The 

high sensitivity of the SLS test indicated the proportion 

of infected quarters that were correctly identified as 

infected. Additionally, the specificity of the SLS 

solutions was observed to be high, indicating its 

effectiveness in correctly identifying uninfected 

samples. These favorable intrinsic properties of the SLS 
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solutions enhance its suitability as a reliable diagnostic 

tool for detecting subclinical mastitis (SCM) in dairy 

cows. The findings are in agreement with study results 

by Tanni et al., (2021a) that showed the sensitivity of 

SLS at 100%. 
 

Positive Predictive Value of the SLS Test and 

CMT was reported at 50% and 48.7%, respectively. The 

SLS Test and CMT Negative Predictive obtained were 

reported at 100% and 99.04%, respectively, which are 

higher than the study of Sharma and Pandey (2011), 

who reported a positive Predictive Value of 57.3% and 

a Negative Predictive Value of 30.6%, and Dingwell et 

al., (2003) who reported CMT PPV at 21.1% and 

95.5%, respectively. False positives may have been 

attributed to positive and negative predictive value 

variations. Cohen’s Kappa for SLS was 0.62 and CMT 

was 0.58, showing that the SLS Test and CMT had a 

moderate agreement with the preference standard, 

which is SCC. The results are consistent with the results 

by Tanni et al., (2021a) who reported Cohen’s Kappa 

at 0.615 and 0.455 on the SLS Test and CMT, 

respectively. The area under the Receiver Operating 

Characteristic (ROC) Curve for the SLS and CMT was 

0.996 and 0.997 with differences of 0.001. Tanni et al., 

(2021a) reported the ROC Curve of SLS at 0.917, which 

is lower than the current ROC Curve. Also, the studies 

conducted by Ali and Dahl (2022) reported the ROC 

Curve for CMT at 0.801, which is smaller than the ROC 

Curve of the current study.  
 

The differences might be caused by subjective 

evaluation of the milk and the different animal species 

used (water buffaloes). Despite differences in their 

curve of studies, the larger the ROC curve, the better the 

diagnostic efficiency of the test (Hajian-Tilaki, 2013). 

The current findings on likelihood ratios of SLS and 

CMT, which were LR+ = 10.78 and LR+ = 10.24, are in 

agreement with the findings by Jacobsen et al., (2023) 

who reported LR+ = 10 as the best likelihood of the 

diagnostic test in confirming SCC in subclinical mastitis 

and LR- = 0 and LR- = 0.10 for SLS and CMT for ruling 

out the SSC in subclinical mastitis by 100% and 90%, 

respectively. 
 

CONCLUSION 
 

High SCM prevalence in some herds involved 

in this study might be attributed to poor housing, poor 

hygienic conditions, bad milking practices, lack of 

regular screening and prompt treatment of diseased 

animals, and likely contaminated milking machines. 

Thus, awareness creation on regular testing for 

subclinical mastitis, improvement of milking hygiene, 

and udder health management practices should be 

incorporated in the farms in order to minimize the 

burden of subclinical mastitis. Furthermore, when 

comparing the efficiency of detecting subclinical 

mastitis using CMT and the SLS substance, there were 

no significant differences in results. Thus, we provide a 

road map for using SLS tests as an alternative to 

commercially available CMT for detecting subclinical 

mastitis in field conditions, as the SLS is cheaper in 

terms of cost of preparation and use, and it is more 

readily available in the market. However, future studies 

should focus on conducting studies to evaluate the shelf 

life and stability of the SLT solution under field 

conditions in developing tropical countries. 
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