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Abstract
Aim: A cross-sectional study was conducted to estimate the prevalence and associated risk factors of mastitis in dairy cows.

Materials and Methods: A total of 302 dairy cows were selected from all volunteer dairy farms in Ambo district of West 
Shewa Zone, Oromia region. Thorough clinical examination was made on all lactating cows for evidence of signs of clinical 
mastitis followed by collection of milk sample for examination of gross changes of milk secretion and California mastitis test.

Result: About 126 (41.7%) cows had mastitis, of which 9.9% (30/302) were clinical and 32.8% (96/302) were subclinical 
mastitis cases. The quarter level prevalence was 44.4% (536/1208), comprising 9.3% (112/1208), clinical and 32.8% 
(396/1208) subclinical forms of mastitis. In addition, 5.5% (66/1208) of teats were found to be blind on the clinical 
examination of udder and teat. The Chi-square analysis of intrinsic risk factors revealed significantly (p<0.05) higher 
prevalence of mastitis in crossbred cattle (47.2%) than indigenous (15.4%), in cattle above 7 years (75%) than less than 
2-6 years of age (28%) and cows given more than 4 calves (81.3%) than those with less than 4 calves (31.1%) irrespective 
to their lactation stage. There was also significantly (p<0.05) higher mastitis prevalence in larger (46.6%) than smaller 
herds (24.2%) and among the farming systems in semi-intensive (47.1%) and intensive (42.3%) than extensive (8.1%) 
management system.

Conclusion: This study indicated a higher prevalence of mastitis linked with several risk factors. Thus, early diagnosis 
and regular screening of cows for subclinical mastitis together with proper therapeutic management of clinical cases are 
of paramount importance. Moreover, control and prevention strategies should be designed and implemented with great 
emphasis given to risk factors to reduce bovine mastitis and its impact on milk production and food security.
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Introduction

Mastitis (inflammation of mammary gland) 
causes a great deal of loss or reduction of milk yield 
to influence the development of the dairy industry. It 
is a complex disease of multifactorial etiology caused 
by a variety of microorganisms including bacteria, 
fungi, and algae. The majority of mammary infec-
tions are caused by bacteria namely staphylococci, 
streptococci, and enterobacteriacae. Organisms such 
as coagulase-negative staphylococci, environmental 
streptococci, Mycoplasma species, and Serratia spp. 
are increasingly implicated as emerging pathogens 
causing mastitis [1]. Mastitis can be classified as clin-
ical and subclinical. Clinical mastitis is characterized 
by change in the morphology of the udder, chemical 
and physical changes in the milk, while the subclini-
cal form is without any noticeable manifestations of 

inflammation. Subclinical mastitis is more common 
than the clinical mastitis and causes the greatest over-
all losses in most dairy herds [2].

Several scholars agree that mastitis is one of the 
most costly diseases of dairy industry worldwide. It is 
estimated that on average an affected quarter suffers 
30% reduction in productivity and an affected cow 
loses 15% of its production for the lactation [1,3]. The 
economic implication of bovine mastitis is derived 
from the high costs of treatment and diagnosis, loss 
of milk production, early culling, and cost of the con-
trol program in clinical and subclinical cases. A large 
proportion of mastitis is not detectable only by clini-
cal examination of the udder and milk that poses eco-
nomic loss from decreased production , which makes 
it difficult to estimate the economic losses [4]. In addi-
tion, the bacterial contamination of milk from affected 
cows may render it unsuitable for human consumption 
due to zoonosis, food poisoning, and antibiotic resi-
due in the milk following mastitis [1].

In Ethiopia, even if it is not well established, 
several studies in various parts of the country were 
conducted on bovine mastitis recently [5-8]. However, 
more research outputs are needed on the epidemiology 
of the disease in many areas of the country including 

Copyright: Sarba and Tola. Open Access. This article is distributed 
under the terms of the Creative Commons Attribution 4.0 
International License (http://creativecommons.org/licenses/
by/4.0/), which permits unrestricted use, distribution, and 
reproduction in any medium, provided you give appropriate credit 
to the original author(s) and the source, provide a link to the 
Creative Commons license, and indicate if changes were made. 
The Creative Commons Public Domain Dedication waiver (http://
creativecommons.org/publicdomain/zero/1.0/) applies to the data 
made available in this article, unless otherwise stated.



Veterinary World, EISSN: 2231-0916 399

Available at www.veterinaryworld.org/Vol.10/April-2017/6.pdf

Ambo to support the control and prevention strate-
gies of this economically important disease. Bovine 
mastitis is one of the diseases the country’s dairy 
farm personnel, particularly Ambo district livestock 
experts and dairy owners complain about its being 
the cause of culling and reduction of milk production. 
At present, there is a growth of modern dairy farm-
ing in urban and peri-urban areas of major towns in 
Ethiopia. Moreover, the milk production in Ethiopia 
is expected to increase more rapidly in response to 
the fast growing demand for milk and milk products 
resulting from increasing human population in urban 
areas, and rising consumer income [9]. Thus, it is 
necessary to have epidemiological information about 
mastitis and factors associated with udder infection so 
as to improve dairy production and uphold quality of 
milk for consumers.

Therefore, the objectives of this study were to 
estimate the prevalence of the clinical and subclini-
cal mastitis and to identify the potential risk factors in 
dairy cows in Ambo district.
Materials and Methods
Ethical approval

All animals in this study were treated according 
to the ethical standards of Ambo University, and all 
animal handling was assessed and approved by the 
Ambo University Animal Research Ethics Review 
Committee. The farmers were informed about the pur-
pose and the methods of the study. Oral consent was 
obtained from each farmer before commencement of 
the study.
Study area

The study was conducted in Ambo district of West 
Shewa zone, Oromia Regional State, from November 
2013 to July 2014. Ambo town is the administrative 
center of the Zone located 114 km west of Addis 
Ababa at latitude of 8°59′N 37°51′E and longitude 
of 8.983°N 37.85°E. The elevation of Ambo district 
ranges from 1900 to 2275 meters above sea level. Its 
temperature ranges from 19°C to 29°C with average 
of annual temperature of 22°C and the average annual 
rainfall of about 900 mm. The number of cattle in the 
area is estimated to be around 133, 202 [10].
Study animals

Study animals were dairy cows including cross 
breed and indigenous zebu cows. The Horro is the 
dominant indigenous breeds in the area followed by 
short horn highland breed. Both are managed under 
extensive system. Most of the crosses in the area are 
the hybrids of these indigenous breed and Holstein-
Friesian and are reared either under an extensive, 
intensive, or semi-intensive system.
Study design and sample size determination

A cross-sectional study was used to screen mas-
titis in lactating dairy cows. The sample size was 
determined according to Thrusfield [11] formula with 
expected prevalence of 74.4% [12] and 95% statistical 

confidence level. Accordingly, 290 lactating cows 
were intended to be examined; however for the pur-
pose of this study, a total of 302 lactating cows were 
included in the study. In general, 25 dairy farms of 
which 17 were small-holders (owning <10 cows) and 
9 were from medium-sized (owning >10 cows) owned 
by volunteer owners were included in the study. The 
udder and teats of all lactating cows in the selected 
farm were clinically examined and milk samples were 
collected for California mastitis test (CMT).
Data collection

Data collection format was prepared and used to 
record age, breed, parity, and lactation stage of cows 
at the same time while milk samples were taken. Age 
of the animals was determined based on birth records 
and dentition and grouped as young adults (2-6 years) 
and adults/old (≥7 years). Stage of lactation was cat-
egorized as early (<5th month) and late (>5th month). 
Parity was also categorized as few (with 1-4 calves) 
and many (≥5 calves). Information on extrinsic factors 
such as management system (as extensive, intensive, 
and semi-intensive), herd size (as <10 cows and >10 
cows), and education status (as illiterate and literate) 
was also gathered.
Clinical examination of udder

The udders were carefully inspected followed by 
thorough palpation to detect possible fibrosis, inflam-
matory swellings, visible injury, tick infestation, atro-
phy of the tissue, and swelling of supramammary 
lymph nodes. The size and consistency of mammary 
quarters were checked for the presence of abnormali-
ties such as disproportional symmetry, swelling, firm-
ness, and blindness. Viscosity and appearance of milk 
secretion from each mammary quarter were examined 
for the presence of clots, flakes, blood, and watery 
secretions [13].
CMT

The collected milk samples were screened by 
the CMT according to Quinn et al. [14]. From each 
quarter of the udder, a squirt of milk was placed in 
each of the cups on the CMT paddle, and an equal 
amount of 3% CMT reagent was added to each cup 
and mixed well. The result of CMT was based on the 
nature of coagulation and viscosity of the mixture 
which show the presence and severity of the infection, 
respectively [6]. Mastitis detection was made based 
on CMT result for subclinical cases. Accordingly, the 
degree of coagulation was graded as “–” (negative), 
“+” (Slightly positive), “++” (Moderately positive), 
and “+++” (Highly positive). Results graded above 
slightly positive were all considered as CMT positive. 
In addition to the CMT result, milk with pus flakes, 
clots, or blood-tinged watery secretion, yet no visible 
or palpable changes in mammary quarters, and acute 
mastitis with signs of inflammation and or systemic 
involvement were diagnosed as clinical mastitis. 
Mastitis was categorized as clinical if lactating cows 
exhibited clinical features of mastitis, or subclinical 
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based on degree of coagulation on examination using 
CMT.
Data management and analysis

Data entry and management was made using 
Microsoft Excel 2007, while data analysis was per-
formed using SPSS-17 Software. Descriptive statis-
tics was performed to summarize the prevalence of 
mastitis and blind teat. The Chi-square test was used 
to assess the association of potential risk factors with 
the prevalence of mastitis. In all the analyses, confi-
dence level of 95% and significance level of α≤0.05 
were used.
Results
Over all prevalence of mastitis

Of the total 302 examined lactating cows, 126 
cows (41.7%) cows were found to be positive for 
mastitis. Out of this, 30 (9.9%) were clinical masti-
tis and 96 (31.8%) subclinical mastitis cases. Of 1208 
quarters examined, 66 (5.5%) teats were found blind. 
From the functional 1142 teats examined, 112 quar-
ters (9.3%) showed clinical mastitis. From those teats 
screened by CMT, 384 quarters (31.8%) showed evi-
dence of subclinical mastitis (Table-1).
Risk factors

As shown in Table-2, this study revealed sig-
nificantly higher prevalence of mastitis (47.2%; 
n=112) in cross breeds as compared to local breeds 
(15.4%; n=8) in (p<0.05). With respect to age, there 
was an observation of significantly higher (p<0.005) 

prevalence in old cows (70.5%; 62/88) than in young 
cows (28.0%; 60/214). There was also a significant 
association between parity and mastitis evidenced by 
higher infection rate of 81.3% (52/64) in cows having 
more than 4 calves 31.1% (74/238) than in cows hav-
ing less than 4 calves (Table-2). In contrary, the prev-
alence of mastitis was not significantly influenced by 
stage of lactation, though there is higher prevalence 
of in early stage (45.9%; 68/148) than in late stage 
(37.7%; 58/154).

Analysis of extrinsic risk factor showed higher 
infection rate in animals from larger herds (46.6%) 
than small herd (24.2%). In comparing prevalence 
among management systems, the highest infection 
rate was observed in semi-intensively managed cows 
(47.1%) followed by cows in intensive management 
system (42.3%) and the least in extensively managed 
cows (8.1%). Both herd size and management sys-
tems were found to be significantly associated with 
the udder infection (p<0.05). Nevertheless, there was 
no statistically significant (p>0.05) difference in prev-
alence between animals owned by illiterate (44.4%) 
and literate (40.6%) owners; the same is true for own-
ers practicing tick control (40.4%) and those who did 
not (42.3%).
Discussion

This study showed the overall prevalence of 
mastitis in dairy cows in Ambo district to be 41.7%, 
which is comparable with 44.1% prevalence reports 

Table-1: The prevalence of mastitis at individual animal and quarter level in dairy cows of Ambo district.

Disease status Number of animals 
examined

Number of 
positive (%)

95% CI Number quarter 
examined

Number of 
positive (%)

95% CI 

Clinical mastitis 302 30 (9.9) 5.1-14.8 1208 112 (9.3) 7.0-11.6
Subclinical mastitis 302 96 (31.8) 24.3-39.3 1208 384 (31.8) 28.6-35.5
Blind teats - - - 1208 66 (5.5) 3.7-7.3
Total 302 126 (41.7) 33.8-49.7 1208 562 (46.5)

CI=Confidence interval

Table-2: Prevalence of mastitis in milking cows based on intrinsic and extrinsic factors.

Risk factors Category Number of animals 
examined

Number of positives (%) χ2 p value

Breed Cross 250 112 (47.2) 8.960 0.003*
Local 52 8 (15.4)

Age Young adult (2-6 years) 214 60 (28.0) 28.281 0.000*
Adult (≥7 years) 88 62 (70.5)

Parity Few (<4 calves) 238 74 (31.1) 26.093 0.000*
Many (>4 calves) 64 52 (81.3)

Lactation stage Early (<5 month) 148 68 (45.9) 1.065 0.302
Late (>5 month) 154 58 (37.7)

Herd size Small (<10 cows) 66 16 (24.2) 5.306 0.021*
Large (>10 cows) 236 116 (46.6)

Educational status Illiterate 90 40 (44.4) 0.195 0.658
Literate 212 86 (40.6)

Management system Extensive 24 2 (8.1) 6.307 0.043*
Semi-intensive 136 64 (47.1)
Intensive 142 60 (42.3)

Tick control activity Yes 94 38 (40.4) 0.047 0.828
No 208 88 (42.3)

χ2=Chi-square. *p<0.05=Significant
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of Delelesse [15] from Ethiopia. However, it is rela-
tively lower than the report of 58% by Lidet et al. [5], 
52.27% by Fufa et al. [6], and 52.6% by Tadesse 
et al. [7]. On the other hand, Endale et al. [8] reported 
32.92% prevalence which was lower than the present 
finding. The different reports are from different man-
agement systems, breeds of cattle and agro-climatic 
areas, thus this could contribute to the variability of 
mastitis prevalence among reports.

The finding of 9.9% prevalence of clinical masti-
tis and 31.8% prevalence of subclinical mastitis in this 
study is in accordance with the view of scholars that 
subclinical mastitis is 3-4 times more frequent than 
clinical mastitis [1]. The study closely agrees with 
the reports of Abera et al. [16], Mekibib et al. [17], 
and Haftu et al. [18]. However, it was lower than the 
report of Tafa et al. [19] and Duguma et al. [20]. The 
higher prevalence of subclinical mastitis might be 
owed to the strong cows’ udder defense mechanism 
according to Jha et al. [21], whereas the lower preva-
lence of clinical mastitis is attributed to treatment after 
the appearance of the clinical signs. Moreover, the 
higher prevalence of subclinical mastitis in the study 
area could be attributed to the little attention given to 
it and farmers are not aware about the silent cases of 
mastitis.

High prevalence of blind mammary quar-
ters (5.5%) closely agrees with the result of Biffa 
et al. [13]. A lack of screening subclinical mastitis 
and late or not treating clinical cases could possibly 
leads to blindness of mammary gland. Blind mam-
mary quarters contribute to high subclinical mastitis 
and loss of milk production with a subsequent impact 
on food security. The quarter level prevalence of clin-
ical (9.3%) and subclinical (31.8%) mastitis in this 
study indicates the economic significance of the dis-
ease [22]. The relatively higher prevalence of mastitis 
in right front quarters (21.3%) and left hind quarters 
(22.4%) in this study agrees with the findings of other 
scholars [12,22]. This might be due to ease of grasp-
ing the right front quarters first while milking and the 
higher production capacity of hind quarters [1], and 
the chance of getting environmental and fecal contam-
ination in the case of hind quarters [22].

According to Radostitis et al. [1], the higher sus-
ceptibility of higher-yielding cows to mastitis could be 
attributed to the anatomy of teat and udder and certain 
physiological characteristics such as fewer phagocytic 
cells in higher yielding cows associated to dilution. In 
line with this, it was found in this study that the prev-
alence of mastitis in crossbred cows (47.2%) was sig-
nificantly higher (p<0.05) than in local cows (15.4%). 
Significantly higher prevalence of mastitis (75%) in 
older than young adult cows (28.0%) was in agree-
ment with Fufa et al. [6] who reported increased the 
prevalence of mastitis with advancing lactation num-
ber. Jha et al. [22] explained the contribution of better 
active mononuclear leukocyte function in primiparous 
cows than the multiparous cows. This is in agreement 

with our current finding of significantly higher prev-
alence of mastitis in cows with many calves (81.3%) 
than with few calves (31.1%). Moreover, cows with 
advanced parity become more productive, so it can be 
assumed that as the parity of cow advances and the 
age increases cows become prone to mastitis.

The rate of infection revealed significant vari-
ation (p<0.05) between small herd size (24.2%) and 
large herd size (46.6%). This indicates that besides the 
lack of knowledge of the community regarding animal 
husbandry the large size can affect the health of ani-
mals. A wide range of farm and animal level manage-
ment factors can influence husbandry conditions [13]. 
This was obvious in this study, which showed signifi-
cant higher prevalence in semi-intensive (47.1%) and 
intensive farming systems (42.4%) when compared 
to extensive farming systems (8.1%). This could be 
attributed to the variation in hygienic standards of 
dairy environment and milking conditions as the cows 
in these systems in this study were maintained in a 
dirty and wet area which favors the proliferation and 
transmission of mastitis causing organisms. In con-
junction with this, the questionnaire finding indicated 
that the majority of the dairy farms were not visited 
by veterinarians and training for farm owners was 
not practiced at all, which could negatively influence 
dairy health management in the area.

Under Ethiopian condition all dairy farmers do 
not exercise management practices such as teat dip-
ping, milking with gloves, machine milking and also 
the do not allow calves to suckle in cross breed dairy 
cattle. In addition, milk yield of the cows is not con-
sidered in this study, because farmers are reluctant to 
tell the actual yield of their cows, as it is believed to be 
bad practice by the local community. However, man-
agement practices such as pre-milking udder cleaning 
and bedding material were unintentionally overlooked 
in this study.
Conclusion

The present study indicated mastitis is a prev-
alent disease in dairy cows in Ambo district. Breed, 
age, parity, herd size, and management system are the 
main factors that were associated with mastitis. The 
subclinical cases are by far more frequent than the 
clinical ones. Unequivocally, silent loss of milk pro-
duction due to subclinical mastitis along with blind 
teats could cause adverse effect on the dairy activity 
of the town. This implies that mastitis has an over-
looked impact on dairy development and food security 
in the area. Therefore, awareness should be created to 
ensure early diagnosis and regular screening of cows 
for subclinical mastitis together with the treatment of 
clinical cases. Moreover, mastitis control and preven-
tion strategies should be designed and implemented 
with consideration of the age, parity of cows and man-
agement system so as to reduce its influence on milk 
production and food security. Further detailed epide-
miological, microbiological, and economic analysis 



Veterinary World, EISSN: 2231-0916 402

Available at www.veterinaryworld.org/Vol.10/April-2017/6.pdf

studies are suggested at countrywide level to shape the 
existing control and prevention strategies.
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