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Simple Summary: The presence of Subclinical Mastitis (SCM) causes reduced milk yield and may 

allow the transmission of zoonotic diseases. The MSC does not present visible changes in the udder 

and milk, but alters the composition of the milk. In this study, the prevalence of SCM in the dual 

purpose livestock system of Colombian Orinoquia was assessed. Milk samples from individual 

quarter mammary were taken from 481 local crossbred cows and diagnostic farm tests including the 

California Mastitis Test (CMT) and Electrical Conductivity (EC) were conducted on the samples. 

The general prevalence was determined by measuring each affected quarter and the total number 

of quarters according to the values obtained by each diagnostic test. Next, ANOVA, correlation, 

specificity, and sensitivity analysis were performed for the two tests. The general prevalence was 

similar between tests (CMT = 31.4%; EC = 29.7%) (p > 0.05). The prevalence of the total quarter was 

lower with CE (11.3% vs 14.2%) (p<0.05). The correlations between tests were significant with low 

values (rs = 0.20-0.25). CMT and EC test concordance showed a sensitivity between 0.35-0.45 and a 

specificity of 0.75-0.90. The two tests are able to assess the prevalence of SCM, however, EC showed 

lower results for diagnosis, considering it an easier, low-cost, and quick test to perform, without the 

effects of the visual subjectivity of the CMT. 

Abstract: The assessment of the prevalence of Subclinical Mastitis (SCM) in dairy farms is essential 

to validate the health status of the mammary gland. The aim of the study was to assess the preva-

lence of SCM in dual purpose livestock systems in Arauca, Colombian Orinoquia, through the anal-

ysis of the values found by the field diagnostic tests California Mastitis Test (CMT) and Electric 

Conductivity (EC). Milk samples were taken from the individual mammary quarters of 481 cows. 

The general prevalence, per affected room and the total number of rooms was determined according 

to the values obtained for each test using two methods of analysis. An ANOVA was performed to 

determine the difference between prevalence’s, a correlation analysis, and an analysis of sensitivity 

and specificity. The general prevalence was similar between the tests (CMT = 31.4%; EC = 29.7%) (p 

> 0.05). The prevalence of the total quarters was lower with EC (11.3% vs 14.2%) (p < 0.05). The 

correlations between tests were significant, but with low values (rs = 0.20-0.25). CMT and EC test 

concordance showed a sensitivity between 0.35-0.45 and a specificity of 0.75-0.90. The two tests 

showed positive results in detecting the same animals with or without the presence of the infection, 

although some animals that were positive for one test were not positive for the other test. The test 

EC classified animals and their quarters as SCM positive or negative in a more similar way to that 

obtained with CMT. The two diagnostic tests showed a general low prevalence of SCM in the live-

stock systems evaluated. 
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1. Introduction 

In Colombia, dairy production is one of the main agroeconomic activities carried out, 

being recognized as the fourth country with the highest milk production in Latin America, 

with a per capita consumption of 143 liters/inhabitant [1]. One of the problems that affects 

milking cows is the manifestation of mastitis that causes high economic losses to the own-

ers, due to the decrease in the quality and quantity of milk, increase in treatment costs, 

veterinary services, and loss of discarded animals [2,3]. This disease is relevant to public 

health, since contaminated milk can transmit zoonotic diseases such as tuberculosis, bru-

cellosis, and streptococcal pharyngitis [4,5].  

 

Subclinical Mastitis (SCM) is an inflammatory process of the mammary gland, in one 

or more quarters, usually imperceptible in the appearance of the mammary system and in 

the organoleptic characteristics of the milk [6]. This pathological condition translates into 

a reduction in milk production in the affected mammary quarter that will depend on the 

state of lactation and the dairy production potential of the animal [6,7]. At the farm level, 

the majority of SCM affected animals go undetected in clinical evaluation, because ani-

mals with health problems are not recognized [8]. Cows are milked normally, because this 

condition does not lead to visible changes in the milk or udder, but does lead to altered 

milk composition and reduced production [9,10]. The presence of SCM is difficult to erad-

icate since it is caused by multiple factors including: environmental, physical, mechanical, 

management, production system, production level, as well as nutritional and/or infectious 

processes, associated with both the cow and its environment [11,12]. The high prevalence 

values of mastitis indicate a risk to human health, mainly due to the consumption of raw 

milk [13]. 

 

Under field conditions in different countries, a high prevalence of mastitis in cows 

has been reported since farmers do not perform periodic tests for SCM detection. In Asian 

countries, values of 35.25% by mammary quarter and 45% for animals are reported [14]. 

In the Caribbean islands, a 60% prevalence in the herd was found [9]. Studies carried out 

in South American countries indicate a general prevalence of SCM of 39.9% to 42% under 

hand milking conditions [15,16]. Traditionally, the control of SCM is carried out with an-

tibiotics treatment and other antimicrobials that bring with them economic losses due to 

the less milk, the purchase of medicines, and additionally generate problems of resistance 

to antibiotics, which constitutes a public health concern [17]. Poor milking practices are 

the common cause of spread and prevalence of mastitis on farms [18].  

 

In Colombia, SCM has been the depressing factor affecting both the quantity and 

quality of milk; however, most cattle breeders ignore the problem or consider it a transi-

tory effect given the little commitment to carry out sanitary processes for the control and 

prevention of the disease [8]. Studies conducted in Colombia report values prevalence of 

SCM 11.3% to 21.6% for total mammary quarters in dual purpose livestock system [8,19]; 

however, there is a need to investigate dual-purpose livestock systems that are developed 

with Bos taurus-Bos indicus crosses in the Colombian Orinoquia. 

 

In Arauca, Colombia, milk production comes mainly from the dual purpose livestock 

system that is developed under tropical conditions, with low inputs and technological 

levels. Animal genetic components correspond to multiracial groups as a product of cross-

breeding of zebu cattle with European breeds. The udder health status of milking animals 

is unknown, due to the scarce reports available in the area. The performance of micro-

scopic examinations for the SCM detection is difficult due to problems for access to farms 

due to the lack of passable access roads, public order problems and distance from urban 

centers.  
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At the farm level, the California Mastitis Test (CMT) has been used for decades and 

is the most used test in field conditions for mastitis diagnosis in cattle [20,21,22,23,24]. The 

CMT is a rapid, practical, and low cost test, with reliable results [16,25,26]. The test does 

not provide a numerical result, but rather a categorical result, so any result above a ves-

tigial reaction is considered suspicious, presenting validity for the SCM diagnosis [27]. 

 

Another widely used and highly efficient method for SCM diagnosis is the measure-

ment of Electric Conductivity (EC), used since 1942 with different types of conductivity 

meters [22,28,29,30]. The EC test has been used in recent decades to monitor and diagnose 

SCM at the farm level [20,25,27,31]. The EC test detects milk changes due to the increase 

in chlorine and sodium ions that occur in inflammatory processes, which increases the 

electrolytic component of milk [17,20,27]. 

Since the mentioned tests are used in mastitis diagnosis under field conditions, the 

aim of the study was to assess the prevalence of SCM in dual purpose livestock systems 

in Arauca, Colombian Orinoquia, through the analysis of the values found by the CMT 

and EC tests. 

 

2. Material and methods 

 

2.1. Study site 

 

This research was carried out in Arauca, a tropical region of Orinoquia, in eastern 

Colombia (Latitude: 7º 5' 5" N; Longitude: 70º 45' 32.7'' W) (Figure 1). The climatic regime 

corresponds to a period of drought and a period of rains. Annual rainfall is less than 1500 

mm, with an ambient temperature of 35º C; a relative humidity of 65% in March, 85% in 

June and July [32,33].  

 

Figure 1. Location of the Arauca department (red color), eastern Colombia. 

 

The farms where the animals were sampled belong to small producers with a low 

technological level. Milking is done by hand, with the presence of the calf (Figure 2a) and 
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it is done under covered stables or in open environments. Sanitary control is scarce and 

the destination of most of the milk is for self-consumption, home or artisan processing, 

reception in collection centers or direct sale to consumers [34]. On most farms animal feed 

is based on extensive grazing systems with native grasses and legumes (Figure 2b). In 

some systems, Sodium chloride (white salt) is supplied and to a lesser extent mineralized 

salts are provided. 

 

2.2. Evaluated Animals 

 

Individual milk samples from 1924 mammary quarter belonging to 481 multiracial 

dairy cows (indefinite Bos indicus x Bos taurus crosses, Figure 2b) ranging in age from 3 to 

10 years were evaluated. Only milking cows with functional mammary quarters and with-

out antibiotic treatments during the last three months were included in the study.  

 

Figure 2. Small cattle breeders farms with manual milking with the calf presence (a) and cows from 

indefinite crosses Bos taurus-Bos indicus in extensive grazing in native pastures (b). 

 

Animal mammary quarters were sampled during morning milking (4:00 am to 6:00 

am) from June 2021 to March 2022, following the available recommendations [5]. Mam-

mary quarters were identified, and samples were taken in that order (Figure 3a). 
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Figure 3. Mammary quarters position for taking milk samples for the EC and CMT tests. EC= Electric 

Conductivity; CMT= California Mastitis Test (a); EC= Electric Conductivity (b); RP= Right Posterior; 

LP= Left Posterior; RA= Right Anterior; LA= Left Anterior. 

Scheme 2. 3. California Mastitis Test (CMT). 

 

The CMT is a hand test that measures the quantity of somatic cells in milk generated 

by inflammatory processes [35,36]. Somatic cells migrate from blood to milk due to infec-

tion response [37]. The CMT test consists of adding a detergent to the milk (sodium al-

kylauryl sulfonate) causing leukocytes present in the udder release their DNA content 

that in combination with milk protein agents forms a gelatinous substance [20,38]. The 

CMT identifies the inflammatory response based on the gel viscosity. The test contains a 

dye (bromocresol purple) that indicates pH changes that occur in milk, as a result of in-

flammation [39].  

 

To sample each mammary quarter, 2 ml of milk were deposited in each receptacle of 

the plastic test paddle and mixed with 2 ml of CMT reagent (Mastit read) (Figure 3a), 

following the standard procedure [35,36,39]. The mixture was homogenized for 10 sec-

onds with circular movements [35] and with a 45° inclination, the test results were read. 

Interpretation of results was based on the standard procedure following the CMT grades: 

0= Negative; Trace= possible infection; + = positive grade 1(infected); ++ = positives grade 

2 (infected); +++ = positives grade 3 (infected) [35,36,37,39]. In the study, all cases were 

counted as CMT positive, suggesting a grade of inflammation [16]. 

 

2.4. Electric Conductivity Test (EC) 

 

The EC test for SCM detection is based on the differences in salts concentration (chlo-

rine and sodium ions) between infected and non-infected mammary quarters of the same 
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cow [29,30,40]. The EC test measures the conduction capacity of electrical currents be-

tween two electrodes that corresponds to mS/cm (milliSiemens/centimeters) and the result 

is expressed in units [29,41,42,43].  

 

For the EC test, the Draminski Mastitis Detector MD4x4Q equipment (Draminski 

S.A., Owocowa, PL) was used [43]. The equipment has a platform with four measuring 

containers (cups) to deposit the "milk squirts" and a measurement and reading block with 

a special liquid crystal display, where the results of the four mammary quarters are read 

for three seconds. The equipment reflects the differences between mammary quarters 

(Figure 3b). This test was performed before the CMT since according to the equipment 

user instructions, the first milk squirts from each mammary quarter are required to pro-

vide a better result. 

  

The results were interpreted according to the manufacturer's instructions available 

in the ISO 9001 equipment user manual [43]: 1) readings below 250 units indicate “sub-

clinical inflammation of the mammary quarter or a high risk of becoming acute 2) a dif-

ference greater than 40-50 units between the highest and lowest quarter scores of the ex-

amined cow indicates SCM. In general terms, it can be assumed that a result between 250 

and 300 units indicates an intermediate phase between SCM and a healthy mammary 

quarter. 

 

Example of EC results interpretation among mammary quarters: 

 

Right Posterior (RP): 370u 

Left Posterior (LP): 310u 

Right Anterior (RA): 380u 

Left Anterior (LA): 370u 

 

Interpretation: the mammary quarter affected with SCM is the left posterior (LP) 

(380u-310u = 70u), the other mammary quarters remain normal.  

 

2.5. Prevalence Determination 

 

Prevalence refers to the number of cases a disease or an infectious event occurs in a 

given place and time. It is an indicator of existence or "stock", since it considers all present 

cases, whether new or old [44]. The prevalence of SCM for cows (with at least one affected 

mammary quarter), total mammary quarters and individual mammary quarters was pro-

cessed according to the following mathematical formulas [16,45,46]: 

 

● General prevalence = (Number of positive cows / Total number of sampled cows) x 100 

● Prevalence in the total number of mammary quarters = (Total number of positive mammary quarters / Total number of 

sampled mammary quarters) x 100 

● Prevalence in individual mammary quarters = (Total number of positive mammary quarters per position / Total number 

of mammary quarters per position) x 100 

 

2.6. Statistical Analysis 

 

The tests result at the farm level were compiled and organized in Excel format for 

their subsequent analysis according to the following phases: 
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First phase. To compare the prevalence using the two tests, three databases were gen-

erated: a) Considering negative SCM values, those negative results obtained with the 

CMT test (CMT 0); b) Considering negative SCM values, those negative and trace results 

obtained with CMT test (CMT 0 and T) and c) the database obtained with the EC test.  

 

 Frequency tables were estimated for the variables related to the number of positive 

animals, number of positive quarters and positivity per mammary quarters (RP, LP, RA, 

LA) obtained in each method of analysis. The relationship between the SCM prevalence 

values obtained in the evaluated methods (CMT 0 and T; CMT 0, and EC) was studied. To 

identify the existence of statistical differences in the prevalence by mammary quarters, a 

one-way ANOVA was performed, where the fixed effects were the analyzed methods 

(CMT 0 and T; CMT 0, and EC) and the repetitions were the SCM prevalence observed in 

each mammary quarter (RP, LP, RA, LA). When statistical differences were found, Tuk-

ey's test was used for the means differentiation (p < 0.05). 

 

Second phase. Spearman correlations (rs) were estimated between the aforementioned 

variables in the first phase to evaluate the relationship between the SCM positivity values 

found by the tests. The correlations were significant with a p < 0.05. 

 

Third phase. Confusion matrices were established to assess the concordance between 

the methods and to identify whether the CE test classified the animals as positive or neg-

ative in a similar way to the CMT test (0 and T; or 0). In this case, the values obtained with 

the CMT test were considered as the reference values. With this information, the following 

parameters were estimated: a) sensitivity (probability that animals classified as positive 

for SCM with the CMT test, have also been classified positive by the EC test), b) specificity 

(probability that animals classified as negative for SCM with the CMT test, have also been 

classified as negative by the EC test), c) false negatives (probability that animals classified 

as positive for SCM with the CMT test , have been classified as negative by the EC test) 

and d) false positives (probability that animals classified as negative for SCM with the 

CMT test, have been classified as positive by the EC test). The objective of the analysis is 

to achieve values close to 1 in sensitivity and specificity (agreement in the classification 

between tests) and close to zero in classification errors (false positives and false negatives). 

The formulas used to estimate the parameters are shown below [47]:  

 

𝑺𝒆 =
𝑻𝑷

𝑻𝑷 + 𝑭𝑵
 

 
𝑺𝒑 =  

𝑻𝑵

𝑻𝑵 + 𝑭𝑷
 

𝐹𝑁 =  
𝐹𝑁

𝐹𝑁 + 𝑇𝑃
 

 
𝐹𝑃 =  

𝐹𝑃

𝐹𝑃 + 𝑇𝑁
 

Se= Sensitivity; Sp= Specificity; VP= True Positives; FN= False Negatives; TN= True Negatives; FP= 

False Positives. 

All data was processed in InfoStat software [48]. 

 

3. Results  

 

A total of 481 animals corresponding to 1924 mammary quarters were sampled. The 

distribution of the animals number with SCM-affected mammary quarters, obtained with 

the CMT and EC methods within the evaluated sample is shown in Table 1. 
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Table 1. Results of the number of animals with affected mammary quarters in the sample evaluated 

according to the CMT and EC methods in crossbred cows of dual purpose livestock system, Arauca, 

Colombia. 

 

Method Total  
Affected mammary Quarter 

Positive  
0 11 21 31 41 

CMT (0 y T) 481 451 15 6 4 5  30  

CMT (0) 481 330 85 30 14 22 151  

EC 481 338 87 40 13 3 143  

CMT (0 and T) = California Mastitis Test considering values 0 and T as a negative result; CMT (0) = 

California Mastitis Test considering only 0 values as negative result; EC= Electric Conductivity; 

T=Trace; 0=Negative SCM result; 1 = Animals with 1,2,3 and 4 mammary quarters affected. 

 

Results showed that 94% (n=451), 69% (n=330) and 70% (n=338) of the analyzed cows 

did not present any mammary quarter affected, with the CMT (0 and T), CMT (0) and EC 

test respectively. This suggests that 30, 151, and 143 of the animals presented some degree 

of positivity to SCM according to the methods used. Similar results were found between 

the CMT (0) and EC test, so the results discussion was based on these techniques.  

 

The average difference in the animals classification with 0, 1, 2, and 3 affected quar-

ters was 11.3%. However, large differences between techniques (86.4%) were observed 

when classifying animals with 4 mammary quarters affected. 

 

The SCM prevalence per animal and mammary quarters (individual and total) are 

presented in Table 2. The prevalence per-animal indicates whether a cow presented the 

disease or at least one of its mammary quarters was positive to some degree. The general 

prevalence values were 31.4% (151/481) and 29.7% (143/481) for the CMT (0) and EC tests 

respectively, without significant differences. The CMT (0) method showed a higher prev-

alence in the RP (16.0%) and RA (14.8%) mammary quarters, while the EC method showed 

it in the LA (12.1%) and RP (11.9%) mammary quarters. When evaluating the prevalence 

in the total mammary quarters, significant differences were found between the analyzed 

methods (p < 0.05), although the values were close: 14.2% (274/1924) for CMT (0) and 

11.3% (218 /1924) for EC. 

 

Table 2. SCM Prevalence per animal (%) and mammary quarter (%) according to CMT and EC test 

in crossbred cows of dual purpose livestock system, Arauca, Colombia. 

Method 

Prevalence 

/animal 
RP LP RA LA 

Total 

Quarter 

Positive 

Quarter 

Mean ± 

S.E Total 

Prevalence

/ 

Quarter 

n % n % n % n % n % 

CMT 

(0) 
151 31,4 a 76 16.0 64 13.3 71 14.8 63 13.1 1924 274 

14.2 ± 0.47 

a 

EC 143 29,7 a 57 11.9 54 11.2 49 10.2 58 12.1 1924 218 
11.3 ± 0.47 

b 

CMT (0) = California Mastitis Test considering only 0 values as negative result; EC= Electric Con-

ductivity; RP= Right Posterior; LP= Left Posterior; RA= Right Anterior; LA= Left Anterior; S. E= 

Standard error. Different letters indicate statistical differences (p < 0.05). 

 

Spearman's correlations between CMT (0) and EC tests per mammary quarter, posi-

tive animals, and number of positive mammary quarters are presented in Table 3. The 

correlations were significant (p < 0.05), with values between 0.20 – 0.25 for the analyzed 
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methods. These results suggest that the tests showed low concordance in detecting the 

same animals with or without the presence of SCM. The CMT 0 and EC analysis methods 

showed similar prevalence. However, some animals that were positive for one test were 

not for the other. 

 

Table 3. Spearman (rs) correlations between CMT and EC methods. 

Comparison rs significance 

RP-CMT_0 Vs RP- EC 0.24 <0.0001 

LP-CMT_0 Vs LP- EC 0.23 <0.0001 

RA-CMT_0 Vs RA- EC 0.21 <0.0001 

LA-CMT_0 Vs LA- EC 0.25 <0.0001 

PA-CMT_0 Vs PA-EC 0.20 <0.0001 

NPQ-CMT_0 Vs NPQ-EC 0.23 <0.0001 

CMT (0) = California Mastitis Test considering only 0 values as negative result; EC= Electric Con-

ductivity; RP= Right Posterior; LP= Left Posterior; RA= Right Anterior; LA= Left Anterior; PA= Pos-

itive animals; NPQ = Number of Positive Quarters. Correlations were significant with p < 0.05. 

 

The values of sensitivity, specificity, false negatives, and false positives between the 

EC and CMT 0 test are shown in figure 4.  

 

 

 

 

 

 

 

Figure 4. Estimates of sensitivity, specificity, false negatives, and false positives between the EC and 

CMT 0 test. RP= Right Posterior; LP= Left Posterior; RA= Right Anterior; LA= Left Anterior; PA= 

Positive animals. 

 

0.40 0.35 0.37 0.36
0.45

0.87 0.89 0.88 0.90 0.75

0.60 0.65 0.63 0.64
0.55

0.13 0.11 0.12 0.10
0.25

RP LP RA RP PA

Sensitivity Especificity False negative False positives

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 25 April 2023                   doi:10.20944/preprints202304.0902.v1

https://doi.org/10.20944/preprints202304.0902.v1


 

 

Values of sensitivity and specificity ranged between 0.35 to 0.45 and 0.75 to 0.90 re-

spectively, between the methods. These results suggest that both methods were similar, 

classifying animals and their mammary quarters with negative SCM values; however, 

when classifying animals and their mammary quarters as SCM positive, the concordance 

between the techniques was low. This was reflected in many classification errors, with 

false negatives ranging among 0.55 - 0.65, while false positives presented lower values 

between 0.10 - 0.25. 

 

 

4. Discussion 

 

4.1. Comparable SCM estimation between CMT and EC 

 

In this study, the result of general prevalence with CMT (31.4%) was higher com-

pared to EC (29.7%) but did not reflect a statistical difference (p > 0.05). The prevalence 

result per mammary quarter presented a statistical difference (p < 0.05) and was higher 

for CMT (14.2%) compared to EC (11.3%). A similar and lower prevalence was observed 

between individual mammary quarters with the EC test compared with CMT. This result 

is not consistent with those of another study, where the CMT and EC tests were used as 

farm diagnostic methods, in which the test results were not significant (p > 0.05) [49]. The 

values of general prevalence and mammary quarters are lower than those reported in 

other studies in Colombia in dual purpose livestock systems [8,19].  

 

In the CMT test, a higher prevalence in the RP (16.0%) and RA (14.8%) mammary 

quarter was found, while the EC test findings showed the highest prevalence in the LA 

(12.1%) and RP (11.9%) mammary quarters. The above may be due to the fact that cows 

during their rest period take a sternal decubitus position frequently to the right side, al-

lowing the mammary gland to be more vulnerable to environmental microorganisms in-

fection.  

 

Another factor may be related with the form of how manual milking is performed, 

since the milking usually starts with the two right mammary quarters, or in a crossed way 

beginning with the RP and the LA mammary quarters. Milking in a crossed way was ob-

served in most of the milkers present in the study. Study reports the findings of SCM 

prevalence are caused by problems in milking hygiene, lack of education and incentives 

for milkers, as well as failures in the supply of adequate materials for a good performance 

of their work [50], the factors that were observed in this study. 

 

As can be seen, the general value for SCM reported in the present study is lower than 

the information found in literature, possibly because most of the studies have been carried 

out in specialized breeds for milk production, while our study was carried out in cross-

bred breeds (Bos taurus x Bos indicus). On the other hand, milking with the presence of the 

calf causes a greater amount of milk to be sucked from the mammary gland, and due to 

the bactericidal effect of the saliva it can prevent the microorganisms proliferation [51]. 

Under farm conditions, it has been pointed out that the prevalence of MSC individually 

and per mammary quarter is due to the fact that cattle breeders do not practice periodic 

tests for the detection of the disease [14]. It is also indicated that the presence of MSC in 

dual purpose systems (Bos taurus -Bos indicus) is common in cows with a high degree of 

European purity [52].  

 

The CMT test presents limitations such as the variation of interpretation by the oper-

ators, factors that influence the reading, such as, the time elapsed after combining the 
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reagent with the milk, the homogenization of the samples, the time elapsed from the tak-

ing to its analysis, and the quality of the reagent [53]. Hence, the CMT is a visual test for 

subjective evaluation, which despite its simplicity, requires training in order to reduce the 

variability between operators, which is the most frequent source of variation [10]. On the 

other hand, the evaluation of the CMT results (which is the viscosity produced by the 

mixture of milk and reagent), varies depending on the amount of reagent in the mixture 

and is affected by the pH of the milk [10]. The determination of reactive degrees to CMT 

constitutes a valid criterion to indicate an emergency situation of SCM in a herd due to 

the presence of high-risk pathogens. This test allows a rapid diagnosis in the farm and 

without many technical requirements [53]. 

 

In a SCM detection study in different crossbred cows, it was found that 65.2% of the 

sampled animals were positive using EC, so cattle breeders can easily use the technique 

to determine the presence of SCM in their dairy cows [54]. In another study, they conclude 

that the EC test showed similarity to CMT in the detection of SCM and its reliability would 

increase even more when used together with the other diagnostic methods [55]. The re-

sults of this study correspond with those found by previous authors. 

 

Past studies indicate that the EC test is efficient in detecting SCM; in comparison, 

with the CMT test [56], likewise reliable results are reported in the diagnosis of SCM, 

when both tests are used [31]. In general, similar results are reported, when using the two 

tests SCM detection [57]. Thus, the main advantage of the EC test is that diagnostic results 

can be achieved with objective, immediate measurements, and a relatively lower cost, 

compared to other mastitis detection methods [29].  

 

Although it is necessary to know the various factors that affect the results of the EC 

test and the small differences between a healthy gland and an infected halves impose that 

the conductivity meter must be easy and with an automatic calibration of the conductivity 

meter [41]; that is, that the results the EC test may be masked by the equipment calibration 

[29]. The EC test is useful for early identification of animals with intramammary infection, 

it is inexpensive and shows immediate results [42]. In several countries, portable equip-

ment has been used for the determination of SCM through EC, evaluating the concordance 

levels with the CMT test [30]. Obtaining variable results is one of the questions regarding 

the determination of EC, despite the fact that it is one of the most widely used methods as 

a mastitis predictor [58]. 

 

4.2. CMT and EC test Concordance 

 

In this study, the correlation results between CMT and EC test showed low concord-

ance in the detection capacity of the same animals, with or without the SCM infection. 

That is, despite the fact that the two tests present similar SCM prevalence, some animals 

that were positive for one test were not for the other. The low correlation between the tests 

indicates that the methods did not show the same results for the SCM diagnosis; however, 

they help to identify the health status of the mammary gland. However, a study in Cuba 

comparatively evaluated the EC test with the CMT test, found similar results obtained 

with the two tests [30]. 

 

The sensitivity and specificity ranges (0.35 - 0.45 and 0.75 - 0.90) obtained with the 

EC method respect the CMT test, indicated that both methods presented a good agree-

ment classifying animals and their mammary quarters as SCM negative; however, in the 

classification of positive cases the concordance was low. These results can be attributed to 

the fact that the data was not balanced between positive and negative cases (there were 

more negative than positive cases). In this way, the probability that EC classified the 
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animals and mammary quarters as SCM negative was higher than the classification of 

positive cases. To corroborate these results, it is necessary to evaluate the concordance 

between the techniques, considering more balanced information between positive and 

negative cases. The sensitivity values obtained in this study are different from the values 

(0.97) reported in another study in livestock systems; while the specificity values were 

similar (0.93) to those reported in the same study [25]. Studies carried out report a 50% 

false positive rate and have found estimated values of sensitivity and specificity of EC not 

very high [42], similar information to that found in our study. 

 

5. Conclusions 

 

The EC and CMT diagnostic tests showed a low general prevalence of SCM in the 

livestock systems evaluated. The EC test for the diagnosis of SCM in small producer farms 

is a feasible alternative. It is low cost and quick to perform, without the effects of visual 

subjectivity of CMT that can occur in operators. The two tests were consistent in detecting 

the same animals with or without the infection presence, although some animals that were 

positive for one test were not the other. The EC Test classified the animals and their mam-

mary quarters as SCM positive or negative in a manner more similar to that obtained with 

CMT. The low correlation between the tests indicate that they did not show the same re-

sults for the diagnosis of SCM, but they help to determine the health status of the mam-

mary gland at the farm level. The SCM diagnosis with any of the two tests should be 

complemented with sampling for microbiological analysis to determine the causative 

agent of the degree of infection in each quarter of the mammary gland. 
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