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Mastitis an inflammation of the mammary gland caused by pathogenic 

microorganism, occurs in all mammalian species, particularly in dairy cattle. A cross 
sectional study design was conducted from June 2017 to December 2017 to screening 
bovine mastitis in randomly selected dairy farms in and around Debre Tsige. 384(119 
cross, 214Exotic, 51 local breed) of lactating cows were included in the study. Prevalence 
of the clinical mastitis was determined through examination of abnormalities of milk 
and udder.  The overall prevalence of clinical mastitis was 6.5% and 1.82% at cow and 
quarter level, respectively. Individual quarter milk samples from those which were 
normal in clinical mastitis were tested by California Mastitis Test (CMT) to diagnose 
sub - clinical mastitis. Of the 1536 quarters examined, prevalence of clinical mastitis, 
sub clinical mastitis and blind quarters (nonfunctional teats) were found to be 6.5%, 
30.2% and 0.97%, respectively. On cow basis, out of 384 lactating cows, 143(36.7%) 
cows had abnormalities in their udder, teats, and milk as evidence of clinical mastitis. 
The prevalence of mastitis at cow level was higher in exotic breeds101 (26.30%) and 
in cows those which were found in late lactation stage63 (16.40%), which was found 
to be statistically significant (P < 0.05). The present study revealed that parity number 
was also found to have significant association with the prevalence of mastitis (P<0.05). 
In the present study, there was high prevalence of sub clinical mastitis that result 
losing of milk production and cause economic lose to the dairy farm. In view of this, the 
routine test of dairy cows, and preventive and control measures are recommended to 
reduce the prevalence of clinical and sub clinical mastitis in dairy farms in and around 
Debre Tsige.

Introduction 
The majority of the third world countries are located in tropic 

and livestock production is very important to their economy. 
Dairying is a component of livestock production is an important 
economic activity in sub Saharan Africa. Ethiopia is the nations that 
possess the largest livestock population among African continent 
with an estimated 30-33 million cattle [1,2]. Moreover, the quality 
and quantity of milk in the country deteriorates because of various 
causes. Mastitis is an inflammation of the parenchyma of mammary 
gland and commonly associated with intra mammary bacterial 
infection. It is considered as one of the most important disease 
among diseases of the dairy animals; it is characterized by physical, 
chemical, bacteriological changes in milk, and pathological changes 
in glandular tissues [3]. Bovine mastitis (mast = breast; itis =  

 
inflammation), a major disease affecting dairy cattle worldwide, 
results from the inflammation of the mammary gland. The severity 
of the inflammation can be classified into sub-clinical, clinical, and 
chronic forms, and its degree is dependent on the nature of the 
causative pathogen and on the age, breed, immunological health, 
and lactation state of the animal. Sub-clinical mastitis is difficult to 
detect due to the absence of any visible indications, and it has major 
cost implications chronic mastitis is a rare  form of the disease but 
results in persistent inflammation of the mammary gland currently, 
milk quality payments are based on somatic cell counts (SCCs), 
and elevated levels result in reduced payments. This, in addition to 
reduction in milk volume and treatment costs, significantly affects 
farm incomes [4].
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Mastitis is a difficult problem to comprehend because, it is a 
disease caused by many factors, both in large and in small-scale 
herds. Micro-organisms are responsible for the infection, but for 
them to enter the mammary gland and establish themselves to the 
point that they cause an infection, a multitude of factors may be 
involved. There are many factors acting simultaneously, and the 
disease generally involves interplay between management practice 
and infectious agents but with other factors, such as genetics, udder 
shape or climate [5,6]. The occurrence of disease is an outcome 
of interplay between three major factors: infectious agents, host, 
and environmental factors [7]. Mastitis is a global problem as it 
adversely affects animal health, quality of milk and the economics of 
milk production, affecting every country, including developed ones 
and causes huge financial losses [8]. Mastitis could be classified 
as clinical or sub clinical. Clinical mastitis refers to inflammation 
of mammary gland with grossly visible changes on the udder and 
milk. It is characterized by abnormalities such as discoloration 
of milk, redness, increased temperature, pain, and disturbance of 
function of the udder [9]. Sub clinical mastitis on the other hand 
refers to inflammation of mammary gland in the absence of visible 
changes in the udder but presence of pathogenic organisms in the 
milk and can only be diagnosed with indirect screening tests or 
laboratory culturing [10].

Due to the heavy financial implications involved and inevitable 
existence of latent infection, it is obvious that mastitis is an 
important factor limiting dairy production. The disease is worth 
studying due to the financial loss involved as a result of reduced 
milk yield, discarded milk following antibiotic therapy, easily 
culling of cows, veterinary costs, drug costs, increased labor, death 
of per acute cases and replacement costs. Additional economic 
incentives to control mastitis include consumers’ acceptance and 
product shelf- life factors. Although all of these factors result in 
considerable economic loss, decreased milk production is the 
single most important economic consideration and this requires 
the development of methodologies of control program under 
prevailing husbandry system [11]. The limited studies showed that 
bovine mastitis as a disease has received little attention in Ethiopia 
so far, especially the sub clinical form. There is no study conducted 
still know in Derbe Tsige areas. Therefore, the present study will 
have the following main objective: 

a) To screening bovine mastitis in selected dairy farms in 
and around Debre Tsige

b) To assess the major risk factors associated with the 
occurrence of the bovine mastitis in the selected area in and 
around Debre Tsige.

Materials and Methods

Study Area

This study was conducted in and around DebreTsige town 
in North Showa zone of Oromia, Ethiopia.  DebreTsige town 

is located 9o 48N and 38o 44E at about 89 km north of Addis 
Ababa. The altitude of the district is between 1500-2700m a.s.l, its 
minimum and maximum temperature varies from 19oC to 23oC. 
It gets bimodal rain fall that ranges from 800-1200mm and the 
predominant soil type are black soil (56%) and red soil (38%). 
Two agro ecologies are found in the area and mixed agricultural 
activities are performed. There are about 81,796 head of cattle, 
8480 goats, 24923 sheep, 10200 equines, and 80,305 poultry in the 
districts of Debre Libanosworeda where the town is DebreTsige. All 
of these livestock species are reared mainly by smallholder farmers 
under intensive, semi intensive, and extensive production system. 
The district is divided into 11 administrative PAs and 15,000 liters 
of milk is collected from DebreTsige town (DWLFO,2014).

Study Population

The study populations were selected from different farms 
which were large, medium, and small-scale dairy farms. The 
study population from each scale dairy farms was divided by their 
proportion.  The study populations in selected farms were selected 
by simple random sampling technique; and all was lactating 
cows. Lactating dairy cattle that were selected in this study was 
indigenous Zebu breed, cross (holestain and Zebu) breed and exotic 
breeds found in different scale dairy farms.  Individual animal was 
selected randomly and tested for mastitis using CMT and clinical 
examinations. The farms that were included in this study were 
market-oriented small holder, medium – sized dairy farms and 
large dairy farms. Classification was by (Lemma et al., 2001) by 
considering as smallholder (<5 heads of dairy cow), medium sized 
(6-50 heads of dairy cow) and large (>50 heads of dairy cow).

Study design

A cross sectional study was conducted from June 2017 to 
December 2017 on milking dairy cows to determine the prevalence 
of clinical and subclinical mastitis in different farms in and around 
Debre Tsige town.

Sample Size Determinations

                    n =  1.962 p exp (1-pexp)/d2

                       =1.962 0.5(1-0.5)/ 0.052

                       =384

   Where      n= sample size required 

                      1.96=the value of Z at 95% confidence interval

                       P exp= expected prevalence

                      d= desired absolute precision 

An expected prevalence of the selected area is 0.5 so; this was 
used to increase the degree of precision and considering a 5% 
absolute precision and at 95% confidence level was give us 384 
sample sizes [12].
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Study Methodology

A total of 384 lactating cows; 214 exotic, 119 cross and51 local 
breeds were sampled from the randomly selected dairy farms. 
Individual animals were selected using simple random sampling 
method from dairy farms. The presence of mastitis was determined 
based on clinical manifestation for clinical positive and indirect 
test (CMT) for sub clinical mastitis. Age, parity, lactation stage, 
breed and hygienic milking were considered as risk factors in our 
study. Age of the cows was determined by observing their dentition 
characteristics and grouped into < 5years, 5- 7years and > 8years 
categories. Parity was categorized into 1-3 calves, 4-6 calves and 
>6 calves. Milking hygiene practice was grouped into good (if there 
is a practice of washing and drying udder with separate towels, 
milking healthy and young cows first) and poor (if washing and 
drying of udder with a separate towel and milking with order is 
not practiced). Lactation stage of the cow was also categorized into 
early stage lactation (1-3 months), mid lactation (4–6 months) and 
late lactation (above 7months). Physical visualization and manual 
palpation of udder and teat were used to examine clinically the 
udders. The presence of inflammation of udder (heat, pain, redness, 
swelling, loss of function) considered as clinical mastitis. 

Milk samples were collected from individual quarters of 
apparently healthy lactating cows according to the procedures 
recommended by National Mastitis Council, [13]. The washing 
should be started sufficiently in advance of milking to allow the 
udders to drain dry before collection of the samples. After the udders, 
especially teats were cleaned and dried; the first 3-4 streams of milk 
were discarded. California mastitis test was carried out according 
to the method described by [14]. After withdrawing of the first two 
or three streams of milk about 2ml of the foremilk was collected 
from each quarter and mixed thoroughly in a plastic container. Two 
ml of composite milk was placed in a cup if the paddle to which 
an equal amount of CMT reagent was added. Then, the paddle was 
rotated gently in a circular pattern for 10 seconds so that the milk 
and reagent mixed well. Immediately the reactions were scored 
and the paddle was rinsed and shaken of excess moisture, The CMT 
reactions were scored and interpreted according to [15]. Both 0 
(negative) and T (Trace) scored and interpreted absence of intra 
mammary infection, while CMT scores 1, 2 and 3 was considered as 
positive indicators of the infection [16].

Data Management and Analysis

The data were entered and managed in Microsoft Excel. All the 
data analysis was done by Statistical Package for Social Science 
(SPSS) software version 20.  Descriptive statics such as percentages 
and frequency distribution were used to describe the nature and 
the characteristics of data.

Results

A total of 384 lactating cows (51 local, 214 exotic and 119 
cross breeds) those were examined, 116(30.2. %) and 25(.6.5%) 
were found to be positive subclinical and clinical examination, 
respectively. Therefore, the overall prevalence of bovine mastitis 
was found to be 36.7% at cow level. From the total of 1536 quarters 
examined, 15(0.97%) of them were found blind and nonfunctional. 
The remaining quarters 1521 (99.02 %) were functional; and out 
which 28 (1.82%) quarters were clinically affected by mastitis and 
243(15.82%) quarters were affected by sub- clinical mastitis (Table 
1). California Mastitis Test (CMT) result found that 1(0.26%), 
39(10.15%), and 101(26.30%) in local, cross, and exotic breeds, 
respectively. The prevalence of bovine mastitis in relation to age 
indicated that 82(21.35%), 14(3.64%) and 50(13.02%) in >8, 5-7 
and 3-5 age of lactation cows respectively; and it was found that 
the association of bovine mastitis in relation to Age indicated that 
82(21.35%),14(3.64%) and 50(13.02%) in >8, 5-7 and 3-5 age of 
lactation  cows respectively; and it was found that the association of 
bovine mastitis in relation to age of lactation was highly statistically 
significant(P< 0.05). The prevalence of bovine mastitis in relation 
to parity was different, with different parity of cows and it was 
29(7.55%),69(17.96%) and 43(11.19%) in 1– 3 parity: 3 -6 parity 
and greater than 6 parity, respectively. In regard to lactation stage 
the finding indicted that 25(6.51%), 53(13.80%) and 63(16.40%) 
in early, mid, and late lactating cows respectively (Table 2). The 
association of the prevalence of bovine mastitis with different risk 
factors was assessed; and different factors were considered as 
potential risk factors for bovine mastitis. 

Table 1:  Prevalence of mastitis at cow and quarter level of some 
dairy farms in and around Debra Tsige town.

Tested  Teat
Number 

animals and 
quarter tested

Number 
Positive

Prevalence 
(%)

Clinical mastitis

Cow level 384 25 6.50

Quarter level 
(functional teat) 1536 28 1.82

Non-function 
(Blind) teat 1536 15 0.97

Sub – clinical 
mastitis

Cow level 384 116 30.20

Quarter level 1536 243 15.82

Overall prevalence 

Cow level 384 141 36.70

Quarter level 1536 271 17.64

Blind 1536 15 0.97
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Table 2: Association of the prevalence of bovine mastitis with different breeds of dairy cows.

Risk factors Category No. of cows 
examined

No. of cows 
affected Prevalence (%) X2 P-value

Origin 

Wakene 96 29 7.55

13.11 0.041
D/Tsige  96 44 11.45

G/Wartu 96 38 9.89

D/Jibbo 96 30 7.81

Age

>8 27 82 21.35

4.5 0.345-8 186 14 3.64

3-5 171 50 13.02

Breed

Cross 119 39 10.15

39.06 0.00Local 51 1 0.26

Exotic 214 101 26.30

Parity level

1-3 172 29 7.55

67.83 0.004-6 150 69 17.96

>6 62 43 11.19

Lactation stage 

Early 157 25 6.51

61.09 0.00Mid 116 53 13.80

Late 111 63 16.40

Discussion

Mastitis is an economically important disease of dairy cattle 
worldwide causing a significant reduction in milk yield and 
sometimes posing public health hazard. In the present study, a total 
of 384 cows (51 local zebu, 214exotic and 119 cross breeds) from 
small holder, medium and large sized dairy farms were investigated 
to determine the prevalence of clinical and sub-clinical mastitis 
and associated risk factors. One hundred fourth one (36.7%) of 
the examined animals had abnormalities in their udder, teats, and 
milk as evidence of mastitis. This finding was lower than finding  
from many previous studies conducted [18-23] who had reported 
a prevalence of bovine mastitis 53.0%, 53.30%, 52.20% and 48.6% 
respectively of the overall prevalence of bovine mastitis in different 
part of Ethiopia. This difference may be due to difference in the 
intrinsic factors such as the breed of animals examined and extrinsic 
risk factors prevailing in the environment of animals or in the 
immediate production conditions on the farms, the abnormalities 
in the udders and the sampling techniques and test method used 
in the studies. 

Prevalence of subclinical mastitis (30.2%) is higher than that 
of clinical mastitis (6.5%)in the present study which is in the 
agreement with several earlier reports from different parts of 
Ethiopia [24-30] and elsewhere in Africa [31]. Since, environmental 
factors play significant role, the prevalence of subclinical mastitis 
varies in dairy farms [32-35]. Additional agreement to other 
reports; clinical mastitis is far lower than subclinical mastitis [36-
40]. This could be attributed to little attention given to subclinical 
mastitis, as the infected animal shows no obvious symptoms and 
secrets apparently normal milk and farmers, especially small 
holders, are not well informed about invisible loss from subclinical 

mastitis. In Ethiopia, the subclinical forms of mastitis received little 
attention and efforts have been concentrated on the treatment 
of clinical cases [41]. In current finding, sub- clinical and clinical 
mastitis at cow level was found to be 36.7% which in line with 
the result reported who had reported 31.7%, 34.3%, 34.4%, 
respectively. Additionally, the present result (36.7%) agrees with 
the finding of Mungube, and Tadesse who had reported 46.6% and 
43.4% respectively. 

This difference might be due to diagnosis techniques. Quarter 
prevalence of mastitis 17.18% found in this study was lower  than 
the finding of Umer [42]in Pakistan, who reported the 34.5%, 
37%, 28.2% and 35.25%, by quarter prevalence. The occurrence 
of bovine mastitis and lactation stage was higher in cows in late 
lactation stage followed by early and medium lactation stages that 
are not in agreement with previous reports. The late lactation stage 
infection might be due to the contamination of cow teat during milk 
period. On other hand, absence of dry cow therapy regime could 
possibly be the major factor contributing to high prevalence at early 
lactation and early infection associated with delayed diapedesis of 
neutrophils into the mammary gland. Additionally it was found that 
the association of bovine mastitis in relation to stage of lactation 
was statistically significant difference. That means late lactation 
period was more likely affected than early lactation period. On other 
side the result was found that the association of bovine mastitis in 
relation to parity had statistically significant (P<0.05).

This study as well as other similar studies showed that the 
overwhelming cases of mastitis were sub-clinical as compared 
to that of clinical mastitis among the three breeds. This because 
subclinical form of mastitis receives a little attention in our 
country and efforts have been concentrated on the treatment of 
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clinical cases, while the high economic loss could come from sub 
clinical mastitis. So that considerable number of Ethiopia farmers 
especially smallholders must be informed about the invisible loss 
from subclinical mastitis. In our study the association of bovine 
mastitis with different host risk factors was assessed. Among the 
host potential risk factors presumed to have significant association 
with bovine mastitis were age, breed, and parity and lactation 
stage. The finding of this study indicated that high prevalence was 
recorded in parity of greater than 6 parity 11.19% followed by 1-3 
(7.55%) and 4-6 parity (17.96%). The findings those were obtained 
in this study agreed with previous findings of Lamma and Tibeb. 
Their studies showed that older cows especially after 4 calves were 
more susceptible to bovine mastitis than the others; exotic breeds 
were more susceptible than others. Similar results are showed by 
Richard.

Conclusion

Mastitis especially subclinical mastitis is a problem, which 
threatens dairy farm owners usually by decreasing milk yield 
irrespective of adequate feed provision and deworming practices. 
Farmers are only concerned with clinical mastitis and often are 
unaware of the status of sub-clinical infection in their herds and 
no visible control strategies of mastitis are currently in most 
dairy farms. The present study showed that an overall prevalence 
of 36.7.% bovine mastitis was recorded in the study area. The 
prevalence of subclinical mastitis (30.2%) is higher than that of 
clinical mastitis (6.5%). Several risk factors such as breed, parity 
number, and lactation stage, and also environmental sanitation 
were found to be associated with mastitis, indicating the potential 
opportunities for improved management conditions of the farms 
and the subsequent economic returns that can be obtained with the 
reduced losses. 
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