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ABSTRACT
Mastitis is one of the major diseases affecting dairy farmers since it is associated with direct and indirect losses and expenditures
due to low milk yield and poor milk quality in Sub Saharan countries (South Africa, Ethiopia, Nigeria and Kenya) as well as other parts
of the world. Prevalence of mastitis in dairy herds has gained increasing attention in recent years. This narrative review article
provides a comprehensive backup of literature on the prevalence, its causal agents, environmental and management-related risk
factors for bovine mastitis according to studies conducted in the selected countries. The literature review indicated that from South
African-based studies, average prevalence of subclinical mastitis (SCM) is 17.8% and 18.5% Clinical mastitis (CM). The average
prevalence of mastitis based on studies from Ethiopia is 39.8% (SCM) and 22.1% (CM). Nigerian-based studies reported an average
prevalence of 33.8% (SCM) and 4.1% (CM). Studies carried out in Kenya reported a prevalence rate of 69.6% (SCM) and 27.2%
(CM). Antibiotic resistance, lack of implementation of adequate management practices for mastitis control such as teat disinfection,
provision of clean bedding and clean housing were identified as the most common risk factors. Findings of this study revealed a high
prevalence of mastitis in the selected countries and presence of risk factors for bovine mastitis. Therefore, addressing the identified
risk factors could help to reduce direct and indirect losses in dairy enterprises because of subclinical and clinical mastitis.

Key words: Antibiotic resistance, Dairy farmers, Milk yield, Prevalence, Subclinical.

Mastitis is an inflammation of the parenchyma of the
mammary gland produced by infectious agents that
infiltrate the udder, multiply and produce toxins.  Mastitis is
a multifactorial disease involving microbes, the host and
the environment and is classified as either sub-clinical or
clinical mastitis. Clinical mastitis is characterized by visible
abnormalities in the milk or the udder tissue while
subclinical mastitis is inflammation of the mammary gland
that does not create visible changes in the milk or the udder
tissue. Although the milk appears normal, sub-clinically
infected cows will produce less milk and the quality of the
milk will be reduced (Hadef et al., 2022). Clinical mastitis
can occur in one or more quarters of the udder and can
range from mild to severe. Acute clinical mastitis is the
severe form of the disease and is characterized by a sudden
onset of symptoms and visible abnormalities such as
udder swelling, hardness of the affected quarter, pain,
watery milk and reduced milk yield (Kidanu, 2022) In some
cases, the cow may display symptoms of infection, such
as loss of appetite, fatigue and a decline in milk supply
(Kumar et al., 2020). The California Mastitis Test (CMT)
and Bacteriological Culturing (BC) of milk are the most
employed diagnostic methods. However, conducting
epidemiological investigations of bovine mastitis, including
infection status and treatment patterns, would offer valuable
management insights for producers, veterinarians and
other members of the mastitis control team (Sharun et al., 2021).

Mastitis contributes significantly to revenue losses in
the dairy farming industry worldwide (Singh, 2022).
Furthermore, the condition may pose a serious public
health threat in cases where zoonotic pathogens such as

Staphylococcus aureus , Streptococcus agalactiae ,
Mycoplasma spp, Escherichia coli and Enterococcus spp
are implicated (Ngu Ngwa et al., 2020). Mastitis causes
economic losses to dairy farms as well as public health
concerns (Paramasivam et al., 2023). The profitability of
dairy operations is significantly affected by the reproductive
efficiency of their dairy herds, which is highly correlated
with the health of the cows (Dalanezi et al., 2020). Mastitis
causes a decline in milk production as well as loss of
quality of milk (Harjanti and Sambodho, 2020; Lahiri, 2023).
The costs that are involved in the management of cases of
mastitis such as attending to milking hygiene practices,
udder health monitoring, individual cow treatment and other
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veterinary services related costs further add to the economic
burdens of mastitis (Aghamohammadi et al., 2018). Kumar
et al. (2017) reported a relationship between mastitis and
decreased fertility in dairy cows because of reduced
conception rates and longer intervals between conception
and calving among other disturbances (Ibrahim et al.,
2023). Furthermore, cows with chronic or recurring mastitis
may need to undergo early culling bringing in extra costs of
buying new cows or rearing more replacement heifers
(Diniso and Jaja, 2021; Rodríguez, 2024).

Subclinical mastitis is asymptomatic and characterised
by the absence of visible changes to the udder. However,
the physical and chemical composition of the milk is altered
(Yehia et al., 2024).  Subclinical mastitis can lead to a
decrease in milk production (Antanaitis et al., 2021). Cows
with infections might experience a decrease in milk
production, along with a decline in milk quality due to
elevated somatic cell counts (SCC) and potential issues
like off-flavors and irregularities in composition. Reduced
milk quality can lead to the milk being downgraded or
declined by dairy processors, resulting in financial setbacks
(Alhussien et al, 2021). Clinical mastitis is characterised
by the presence of indicators of inflammation in the
mammary gland such as swelling, heat, pain, as well as
changes in the milk such as flakes and clots (Negash,
2023). Krueger (2019) and Ginger et al. (2023) pointed out
that the pain associated with clinical mastitis severely
affects animal welfare. Sadiq et al. (2020) and Eryýlmaz
(2022) identified early detection, prompt treatment and the
implementation of preventative measures such as
maintaining excellent milking hygiene, ensuring clean and
dry bedding and conducting routine udder health
assessments as key measures towards reducing the
occurrences of clinical mastitis in dairy herds.

This review paper was consolidated from studies
published between 2003 and 2024 in various scientific
journals. Electronic databases, such as Google Scholar,
Science Direct and Research Gate were searched to gather
relevant information for this review. The search was
conducted using keywords such as ‘mastitis’, ‘prevalence’,
‘risk factors’, ‘South Africa’, ‘Ethiopia’, ‘Kenya’, ‘Nigeria’ and
‘economic losses. The four Sub-Saharan African countries
were selected for the study due to the abundance of
scientific literature on dairy cattle mastitis from studies
that were carried out in these countries. Articles were
gathered from scientific databases such as Google Scholar,
Sci Direct, Web of Science and PubMed. Inclusion criteria
was studies published in English that described the
prevalence of mastitis and associated risk factors in South
Africa, Ethiopia, Kenya and Nigeria, for both clinical and
subclinical mastitis.
Prevalence of mastitis
Mastitis is among the most prevalent diseases of dairy
cattle worldwide. The prevalence of bovine mastitis varies
across countries, regions and individual farms partly due
to differences in climatic conditions, herd management

practices and genetics (Fulasa and Deressa, 2021; Singha
et al., 2021). According to the studies included in our review,
the average prevalence of clinical mastitis ranges from
5%-20% while subclinical mastitis prevalence is higher
and ranges between 15% to 50%. Several risk factors
contribute to the occurrence and spread of mastitis in the
study area (Table 1). Studies based on bovine mastitis in
Kenya reported the highest prevalence of subclinical
mastitis while studies based on bovine mastitis in South
Africa reported the lowest prevalence rate (Fig 1). Studies
conducted on bovine mastitis in Kenya reported the highest
prevalence of clinical mastitis standing on (27, 2%) while
studies on bovine mastitis in Nigeria reported the lowest
prevalence rate (4.1 %) (Fig 2).

Prevalence of bovine mastitis and associated risk
factors
Several studies investigated the prevalence of bovine
mastitis. Kumari et al. (2018) reported a range of 5 to 20 %
for clinical mastitis and 15 to 50% for subclinical mastitis.
Findings of the present study revealed that generally, there
were more studies conducted on bovine subclinical mastitis
(40 articles) as compared to studies conducted on bovine
clinical mastitis (18 articles). These articles were published
during the period 2005 to 2023. This observation
underscores the significance of subclinical mastitis that
necessitates its early detection in dairy cattle farming. From
the selected Sub-Saharan African countries, majority of the
studies were on bovine mastitis in Ethiopia. This
observation could indicate that bovine mastitis is a major
challenge in Ethiopia probably since majority of the
producers are smallholder farmers who are resource
limited.  South Africa had the lowest number of studies on
bovine mastitis. This could highlight the need for more
studies to provide key information on the disease situation
in South Africa. From the 58 articles reviewed in this study,
it is evident that studies on bovine mastitis in Kenya
reported the highest pooled prevalence of both subclinical
and clinical mastitis with averages of 69.6% and 27.2%
respectively while studies on Ethiopia reported the second
highest prevalence rates with 39.8% and 22.1% for
subclinical and clinical mastitis respectively. This agrees
with the findings by Ndirangu et al. (2022) and Michira et al.
(2023). Mbindyo et al. (2020) and Duguma (2020) reported
that high prevalences of bovine mastitis are largely due to
traditional farming practices, lack of farmer awareness
about the disease and limited access to veterinary services
and modern dairy management techniques. Several risk
factors can be attributed to high prevalences of bovine
mastitis. Sombie et al. (2022) and Nyokabi et al. (2021)
reported lack of cattle farmer knowledge on mastitis as a
significant risk factor in Kenya. Studies on bovine
subclinical mastitis in South Africa reported the lowest
prevalence rate. This could be partly due to few studies
published on bovine mastitis in South African as compared
to the other countries that were selected for this study.
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However, when comparing the findings of Taoana (2005)
and Khasapane et al. (2023), there is an indication of an
increased prevalence of clinical mastitis in South Africa.
Prevalence rates for bovine subclinical mastitis in Ethiopia
that were reported in this study correspond with the
observations of Umaru et al. (2017) and Gelgelu et al.
(2023). High prevalence of bovine mastitis in the study
area are associated production losses, risks of antibiotic
residues in milk and the involuntary culling or death of
affected animals. Hogeveen et al. (2011) stated that the
effects of bovine mastitis on milk quality in addition to the
cost of treating infected animals may have consequences
that extend beyond the dairy farm.  Belay et al. (2022)
indicated the high prevalence of bovine mastitis poses a
zoonotic risk as mastitis-causing pathogens can be
transferred to humans through contaminated milk. Makatu
et al. (2021) highlighted the animal welfare concerns
caused by bovine mastitis due to pain, stress and
discomfort that affect the well-being of cows.

Elsewhere, studies were also conducted on bovine
mastitis prevalence. In the South American region, studies
carried out in Brazil and Argentina reported ranges between
20 to 50% for bovine subclinical mastitis prevalence and
an average of 10% for bovine clinical mastitis. Freitas et al.
(2018) and Schunig et al. (2024) indicated that factors such
as intensive dairy farming practices and environmental
conditions such as high humidity and high temperatures
contribute to the spread of the disease. Dego (2020)
indicated that the widespread use of antibiotics and the
resulting antimicrobial resistance further complicate
mastitis management in these regions. In South Asia, Ali
et al. (2021) stated that Pakistan exhibits one of the highest
mastitis prevalence rates, with clinical and subclinical
mastitis affecting between 20% and 53% of cattle. Poor
management practices and inadequate sanitary conditions
on farms were cited as the key reasons for the high
prevalence of bovine mastitis in Pakistan. In China, Liang

Prevalence and Risk Factors for Bovine Mastitis: A Review based on Selected Sub-saharan African Countries

et al. (2023) reported prevalences of around 10% for clinical
mastitis while Wang et al. (2022) reported a decline in
mastitis prevalence in China during the period 2011–2020
as compared to the period of 2000–2010. The authors
suggested the rapid developments in technology targeted
against major pathogens such as S. aureus, advanced
milking techniques and strict biosecurity measures
undertaken by the farms as some of the reasons for the
observed decline (Mooventhan et al., 2016).

Regarding risk factors for bovine mastitis, Singha
et al. (2021) identified some of the major factors that are
responsible for the variations in the prevalence of the
disease across countries, regions and individual farms.
These include differences in climate, herd management
practices and genetics. Fulasa and Deressa (2021)
classified risk factors into management-related and cow-
specific factors. The authors further indicated that effective
management practices to prevent mastitis at the farm level
include regular floor cleaning, proper milking techniques,
udder washing before milking and pre- and post-milking
teat dipping in antiseptic solutions while cow-specific
factors include the stage of lactation, breed, history of
mastitis and parity (Ulla et al., 2021). In addition to similar
observations on risk factors as indicated above, our study
identified microbiological resistance as a common risk
while advanced age, higher parity and an advanced stage
of lactation (third stage and beyond) poor hygiene
management, such as lack of sanitation, hand milking,
provision of improper bedding material and poor sanitary
measures on the udder and milking equipment were
identified as the common risk factors for clinical mastitis.
These findings indicate that there are major concerns
regarding practices for reducing bovine mastitis prevalence
by the farmers in the study area. Petzer et al. (2018) and
Diniso and Jaja (2021) indicated that the type of production
system, such as pasture-based farming, is a risk factor in
South Africa.

Fig 1:  Average prevalences of subclinical mastitis as reported by studies based on bovine mastitis in the selected
Sub-Saharan countries (South Africa, Ethiopia, Nigeria and Kenya).
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Prevention and control measures for bovine
mastitis
Zigo et al. (2019) emphasized prevention of bovine mastitis
to safeguard animal health, ensure high milk quality and
to optimize cow productivity.  El-Sayed and Kamel (2021)
pointed out that strategies for mastitis prevention and
control vary based on factors like farm size, management
practices and the prevalence of specific pathogens in the
area. Breen (2019) highlighted a five-point core plan for
mastitis prevention and control that includes disinfecting
teats, adhering to hygienic milking procedures, removing
cows with chronic mastitis, administering dry cow therapy
with antibiotics and treatment of cows with clinical mastitis.
Patel et al. (2021) identified bedding materials provided to
dairy cows as the primary sources of environmental mastitis
and indicated that measures to reduce bacterial counts in
bedding generally lower the risk. Vargova et al. (2023)
indicated that cleaning teats and pre-milking teat dipping
in antiseptic solution can help to reduce bacterial counts
on the skin of the udder. Tiwari et al. (2020) mentioned
post-milk teat dipping as a significant measure to reduce
the rate of new infections, particularly from contagious
mastitis pathogens. Tegegne et al. (2020). stated that dry
cow therapy is the most effective method for curing chronic
and subclinical mastitis and that timely and effective
treatment of active cases also helps prevent new infections
(Sinha et al., 2018).

CONCLUSION
Bovine mastitis is highly prevalent in selected countries.
Understanding the risk factors for bovine mastitis is
essential for controlling the disease at the farm level and
as a result reduce both direct and indirect losses in dairy
enterprises due to subclinical and clinical mastitis.

ACKNOWLEDGEMENT
The present study was supported by Department of Agricultural
Economics and Animal Production, University of Limpopo
and the University of Venda’s Department of Animal Science.

Disclaimers
The views and conclusions expressed in this article are
solely those of the authors and do not necessarily represent
the views of their affiliated institutions. The authors are
responsible for the accuracy and completeness of the
information provided, but do not accept any liability for any
direct or indirect losses resulting from the use of this content.

Informed consent
This review complies with rigorous ethical standards in
scientific research and reporting. All referenced information
has been properly cited to ensure due credit is given to
previous work. The is no conflicts of interest regarding the
publication of this article. No funding or sponsorship
influenced the design of the study, data collection, analysis,
decision to publish, or preparation of the manuscript.

Conflict of interest
The authors declare that there are no conflicts of interest
regarding the publication of this article. No funding or
sponsorship influenced the design of the study, data
collection, analysis, decision to publish, or preparation of
the manuscript.

REFERENCES
Abebe, R., Markos, A., Abera, M. and Mekbib, B. (2023). Incidence

rate, risk factors and bacterial causes of clinical mastitis
on dairy farms in Hawassa City, Southern Ethiopia.
Scientific Reports. 13(1): 10945. https://doi.org/10.1038/
s41598-023-37328-1.

Aghamohammadi, M., Haine, D., Kelton, D.F., Barkema, H.W., Hogeveen,
H., Keefe, G.P. and Dufour, S. (2018). Herd-level mastitis-
associated costs on Canadian dairy farms. Frontiers in
Veterinary Science. 5: 355975. https://doi.org/10.3389/
fvets.2018.00100.

Alhussien, M.N., Panda, B.S. and Dang, A.K. (2021). A comparative
study on changes in total and differential milk cell counts,
activity and expression of milk phagocytes of healthy and
mastitis indigenous Sahiwal cows. Frontiers in Veterinary
Science. 8:  670811.  https://doi.org/10.3389/fvets.2021.
670811.

Prevalence and Risk Factors for Bovine Mastitis: A Review based on Selected Sub-saharan African Countries

Fig 2: Average prevalence of clinical mastitis as reported by studies on South Africa, Ethiopia, Nigeria and Kenya.



 Volume  Issue 11

Ali, T., Kamran, N., Raziq, A., Wazir, I., Ullah, R., Shah, P., Ali, M.I., Han,
B. and Liu, G.(2021). Prevalence of mastitis pathogens
and antimicrobial susceptibility of isolates from cattle and
buffaloes in Northwest of Pakistan. Frontiers in Veterinary
Science. 8:  746755.  https://doi.org/10.3389/fvets.2021.
746755.

Amuta, P.O., Okolocha, E.C., Kudi, C.A. and Gates, M.C. (2021). Assessing
the perceptions and practices of peri-urban dairy farmers
regarding bovine mastitis management in North-Western
Nigeria. Preventive  Veterinary Medicine. 194:  105442.
https://doi.org/10.1016/j.prevetmed.2021.105442

Antanaitis, R., Juozaitienë, V., Jonike, V., Baumgartner, W. and Paulauskas,
A. (2021). Milk lactose as a biomarker of subclinical mastitis
in dairy cows. Animals. 11(6): 1736. https://doi.org/
10.3390/ani11061736.

Anueyiagu, K.N., Benson, N.P., Daniel, J., Nze, C. and Esilonu, J.T. (2022).
Prevalence of methicillin-resistant Staphylococcus aureus
in Bovine Subclinical Mastitis in Jos South Local Government
Area of Plateau State, Nigeria. European Journal of Veterinary
Medicine. 2(6):  7-11.  https://doi.org/10.24018/ejvetmed.
2022.

Balemi, A., Gumi, B., Amenu, K., Girma, S., Gebru, M.U., Tekle, M., Rius,
A.A., D’Souza, D.H., Agga, G.E. and Kerro Dego, O. (2021).
Prevalence of mastitis and antibiotic resistance of bacterial
isolates from CMT positive milk samples obtained from
dairy cows, camels and goats in two pastoral districts
in Southern Ethiopia. Animals. 11(6): 1530. https://doi.org/
10.3390/ani11061530

Banza, J.L. (2020). Milk quality and prevalence of mastitis pathogens
in infected bovine mammary glands and their sensitivity
to local plant extracts (Doctoral dissertation, University
of South Africa).

Belay, N., Mohammed, N. and Seyoum, W.(2022). Bovine mastitis:
Prevalence, risk factors and bacterial pathogens isolated
in lactating cows in Gamo zone, southern Ethiopia.
Veterinary Medicine: Research and Reports. 9-19. https://
doi.org/10.2147/vmrr.s344024.

Breen, J.  (2019). The importance of teat disinfection in mastitis
control. Livestock. 24(3):  122-128.  https://doi.org/10.
12968/live.2019.24.3.122.

Dabele, D.T., Borena, B.M., Admasu, P., Gebremedhin, E.Z. and Marami,
L.M. (2021). Prevalence and risk factors of mastitis and
isolation, identification and antibiogram of staphylococcus
species from mastitis positive zebu cows in toke kutaye,
cheliya and dendi districts, west shewa zone, Oromia,
Ethiopia. Infection  and Drug Resistance. 987-998.  https://
doi.org/10.2147/idr.s295257.

Dalanezi, F.M., Joaquim, S.F., Guimarães, F.F., Guerra, S.T., Lopes, B.C.,
Schmidt, E.M.S., Cerri, R.L.A. and Langoni, H. (2020).
Influence of pathogens causing clinical mastitis on reprod-
uctive variables of dairy cows. Journal of dairy science.
103(4): 3648-3655. https://doi.org/10.3168/jds.2019-16841.

Dego, O.K. (2020). Current status of antimicrobial resistance and
prospect for new vaccines against major bacterial bovine
mastitis pathogens. Animal Reproduction in Veterinary
Medicine. 78921. https://doi.org/10.5772/intechopen.94227.

Demil, E., Teshome, L., Kerie, Y., Habtamu, A., Kumilachew, W. andualem,
T. and Mekonnen, S.A. (2022). Prevalence of subclinical
mastitis associated risk factors and antimicrobial susceptibility
of the pathogens isolated from milk samples of dairy cows
in Northwest Ethiopia. Preventive Veterinary Medicine. 205:
105680.https://doi.org/10.1016/j.prevetmed.2022.
105680.

Diniso, Y.S. and Jaja, I.F. (2021). Dairy farmworkers knowledge of
factors responsible for culling and mortality in the Eastern
Cape Province, South Africa. Tropical Animal Health and
Production. 53(3):  398.  https://doi.org/10.1007/s11250-
021-02845-6.

Duguma, B. (2020). A survey of management practices and major
diseases of dairy cattle in smallholdings in selected towns
of Jimma zone, south-western Ethiopia. Animal Production
Science. 60(15): 1838-1849. https://doi.org/10.1071/AN19079.

El-Sayed, A. and Kamel, M. (2021). Bovine mastitis prevention and
control in the post-antibiotic era. Tropical Animal Health and
Production. 53: 1-16. https://doi.org/10.1007/s11250- 021-02680-9.

Eryılmaz, G. A., Garipoğlu, A. and Kılıç, O. (2022). Animal health and
welfare, milk safety and hygiene practices in dairy cattle
farms: Türkiye sample. Türkiye Tarımsal Araþtırmalar Dergisi.
9(3):  395-401. https://doi.org/10.19159/tutad.1173509.

Fesseha, H., Mathewos, M., Aliye, S. and Wolde, A. (2021). Study on
prevalence of bovine mastitis and associated risk factors
in dairy farms of Modjo town and suburbs, central Oromia,
Ethiopia. Veterinary Medicine:  Research  and  Reports.
271-283. https://doi.org/10.2147/vmrr.s323460.

Freitas, C.H., Mendes, J.F., Villarreal, P.V., Santos, P.R., Gonçalves,
C.L., Gonzales, H.L. and  Nascente, P.S. (2018). Identification
and antimicrobial suceptibility profile of bacteria causing
bovine mastitis from dairy farms in Pelotas, Rio Grande
do Sul. Brazilian Journal of Biology. 78: 661-666.  https://
doi.org/10.1590/1519-6984.170727.

Fulasa, T.T. and Deressa, F.B. (2021). Bovine mastitis in Ethiopia.
Geleta, B., Beyene, D., Wubete, A. and Abunna, F. (2019). Sub
clinical mastitis in dairy farms of Addis Ababa and Sebeta
Towns, Ethiopia. Biomedical Journal of Scientific and
Technical Research. 12(5): 9566-9571.

Gelgelu, M.G., Abebe, T.K. and Mulugeta, W. (2023). Prevalence of bovine
mastitis, Associated risk factors and major bacterial causes
in and around Sagure town, arsi zone, Oromia, Ethiopia.
Journal of Reproduction and Infertility. 14(1): 01-09.
https://doi.org/10.5829/idosi.jri.2023.01.09.

Ginger, L., Ledoux, D., Bouchon, M., Rautenbach, I., Bagnard, C., Lurier,
T., Foucras, G., Germon, P., Durand, D. and Des Roches,
A.D.B. (2023). Using behavioral observations in freestalls
and at milking to improve pain detection in dairy cows
after lipopolysaccharide-induced clinical mastitis. Journal
of Dairy Science. 106(8): 5606-5625. https://doi.org/
10.3168/jds.2022-22533.

Girma, A. and Tamir, D. (2022). Prevalence of bovine mastitis and
its associated risk factors among dairy cows in Ethiopia
during 2005-2022: A systematic review and meta analysis.
Veterinary Medicine International. 2022(1): 7775197.
https://doi.org/10.1155/2022/7775197.

Prevalence and Risk Factors for Bovine Mastitis: A Review based on Selected Sub-saharan African Countries



       Asian Journal of Dairy and Food Research12

Hadef, L., Hamad, B. and Aggad, H. (2022). Risk factors associated
with subclinical mastitis and its effect on physico-mineral
features of camel milk. Tropical Animal Health and Production.
54(4): 224. https://doi.org/10.1007/s11250-022-03220-9.

Harjanti, D.W. and Sambodho, P. (2020). Effects of mastitis on milk
production and composition in dairy cows. Earth and
Environmental Science. 518(1): 012032. https://doi.org/
10.1088/1755-1315/518/1/012032.

Hogeveen, H., Huijps, K. and Lam, T.J.G.M. (2011). Economic aspects
of mastitis: New developments. New Zealand Veterinary
Journal. 59(1):  16-23.https://doi.org/10.1080/00480169.
2011.547165.

Ibrahim, N., Regassa, F., Yilma, T. and Tolosa, T. (2023). Impact of
subclinical mastitis on uterine health, reproductive perfor-
mances and hormonal profile of Zebu Friesian crossbred
dairy cows in and around Jimma town dairy farms,
Ethiopia. Heliyon. 9(6).  https://doi.org/10.1002/vms3.1420.

Kabui, S., Kimani, J., Ngugi, C. and Kagira, J. (2024). Prevalence
and antimicrobial resistance profiles of mastitis causing
bacteria isolated from dairy goats in Mukurweini Sub County,
Nyeri County Kenya. Veterinary Medicine and Science.

  10(3): 1420. https://doi.org/10.1002/vms3.1420.
Kagira, J.M., Ngotho, M., Mugo, E., Kiplimo, M. and Maina, N. (2022).

Occurrence of antibiotic resistance in bacteria isolated
from milk of dairy cows in small-holder farms in Juja
sub-county, Kenya. Asian Journal of Research in Animal
and Veterinary Sciences. 9(3): 36-45.

Karzis, J., Petzer, I.M., Donkin, E.F., Naidoo, V. and Etter, E.M. (2020).
Surveillance of antibiotic resistance of maltose-negative
Staphylococcus aureus in South African dairy herds.

  Antibiotics. 9(9):  616.  https://doi.org/10.3390/antibiotics
9090616.

Khasapane, N.G., Khumalo, Z.T.H., Kwenda, S., Nkhebenyane, S.J.
and Thekisoe, O. (2023). Characterisation of milk microbiota
from subclinical mastitis of apparent healthy dairy cattle
in Free State Province, South Africa. Veterinary Sciences.
10(10): 616. https://doi.org/10.3390/vetsci10100616.

Kidanu, S. (2022). Prevalence of Mastitis and its Associated Risk
Factors Local and Crossbred Dairy Cows of Small Holder
Farmers in Machakel District, Northwest Ethiopia
 (Doctoral  dissertation).

Kitila, G., Kebede, B. and Wakgari, M. (2021). Prevalence, aetiology
and risk factors of mastitis of dairy cows kept under
extensive management system in west Wollega, western
Oromia, Ethiopia. Veterinary Medicine and Science. 7(5):
1593-1599. https://doi.org/10.1002/vms3.503.

Krueger, A.K. (2019). Reconstruction and validation of the integrated
diagnostic system for dairy cow welfare (IDEAL) to assess
real-time animal well-being on confined and grazing dairy farms.

Kumar, N., Manimaran, A., Kumaresan, A., Jeyakumar, S., Sreela, L.,
Mooventhan, P. and Sivaram, M. (2017). Mastitis effects
on reproductive performance in dairy cattle: A review.
Tropical Animal Health and Production. 49: 663-673.
https://doi.org/10.1007/s11250-017-1253-4.

Kumar, P., Deora, A., Himanshu, S., Sharma, S., Mittal, D., Bhanot, V.,
Prakash, A., Yadav, R. and Diwaka, R.P. (2020). Bovine
mastitis: A review. Middle-East Journal of Scientif ic
Research. 28: 497-507. https://doi.org/10.5829/idosi.mejsr.
2020.497.507.

Kumari, T., Bhakat, C. and Choudhary, R.K. (2018). A review on subclinical
mastitis in dairy cattle. International Indian Journal of Pure
and Applied Biosciences. 6(2): 1291-1299. http://dx.doi.
org/10.18782/2320-7051.6173.

Kwaga, J.K.P., Bello, M., Raji, M.A., Maitala, Y.S. and Junaidu, K.
(2019). Prevalence and antibiotic susceptibility of methicillin
resistant Staphylococcus aureus (MRSA) isolated from
bovine mastitis in settled Fulani herds in Kaduna State.
Nigerian Veterinary Journal. 40(3): 190-200. https://
doi.org/10.4314/nvj.v40i3.3.

Lahiri, P. (2023). Understanding the pathophysiology of bovine digital
dermatitis (Doctoral dissertation, University of Calgary).

Lakew, B.T., Fayera, T. and Ali, Y.M. (2019). Risk factors for bovine
mastitis with the isolation and identification of Streptococcus
agalactiae from farms in and around Haramaya district,
eastern Ethiopia. Tropical Animal Health and Production.
51: 1507-1513. https://doi.org/10.1007/s11250-019-
01838-w.

Liang, Z., Shen, J., Liu, J., Sun, X., Yang, Y., Lv, Y., Zheng, J., Mou, X., Li,
H., Ding, X. and Yang, F. (2023). Prevalence and characteri-
zation of Serratia marcescens isolated from clinical bovine
mastitis cases in Ningxia Hui Autonomous Region of China.

  Infection and Drug Resistance. 2727-2735. https://doi.org/
10.2147/idr.s408632.

Makatu, M.Y., Alcindo, J.F., Ramos, G.C.F., Bresciani, K.D.S. and
Marinho, M. (2021). Sanitary practices associated with
animal welfare in the control of mastitis in the dairy herd.
Research, Society and Development. 10(17): 102101724467-
102101724467.https://doi.org/10.33448/rsd-v10i17.
24467.

Makolo, D., Suleiman, A.B., Olonitola, O.S., Bello, M. and Ahmadu, I.
(2020). Genotypic identification of coliforms isolated from
cases of subclinical mastitis among pastoral herds in
parts of Kaduna State, Nigeria. African Journal of Clinical
and Experimental Microbiology. 21(2): 114-122. https://
doi.org/10.4314/ajcem.v21i2.5.

Makolo, D., Suleiman, A.B., Olonitola, O.S., Bello, M., Alfa, M.I., Ahmadu,
I. and Awulu, F.O. (2019). Antimicrobial susceptibility
profile of coliforms from bovine mastitis cases among pastoral
herds in parts of Kaduna State, Nigeria: Curbing the
environmental health risk. Asian Journal of Advanced
Research and Reports. 3(2): 1-12.

Mbindyo, C.M., Gitao, G.C. and Mulei, C.M. (2020). Prevalence, aetiology
and risk factors of mastitis in dairy cattle in Embu and
Kajiado Counties, Kenya. Veterinary Medicine International.

  2020(1) : 8831172.  https://doi.org/10.1155/2020/
8831172.

Michira, L., Kagira, J., Maina, N., Waititu, K., Kiboi, D., Ongera, E. and
Ngotho, M. (2023). Prevalence of subclinical mastitis
associated risk factors and antimicrobial susceptibility
pattern of bacteria isolated from milk of dairy cattle in Kajiado
Central sub county, Kenya. Veterinary Medicine and Science.

  9(6): 2885-2892. https://doi.org/10.1002/vms3.1291.
Mooventhan, P., Manimaran, A., Kumar, R.S., Selvan, A.S. and Prakash,

M.A. (2016). Indigenous ethnoveterinary medicinal practices
for management of mastitis in dairy cattle. Indian Journal
of Animal Research. 50(1): 137-139. https://doi.org/10.
18805/ijar.8568.

Prevalence and Risk Factors for Bovine Mastitis: A Review based on Selected Sub-saharan African Countries



 Volume  Issue 13

Motaung, T.E., Petrovski, K.R., Petzer, I.M., Thekisoe, O. and Tsilo, T.J.
(2017). Importance of bovine mastitis in Africa. Animal
Health Research Reviews. 18(1): 58-69. https://doi.org/
10.1017/S1466252317000032.

Mphahlele, M.P., Oguttu, J.W., Petzer, I.M. and Qekwana, D.N. (2020).
Prevalence and antimicrobial drug resistance of Staphylococcus
aureus isolated from cow milk samples. Veterinary World.
13(12): 2736.  https://doi.org/10.14202/vetworld.2020.
2736-2742.

Muturi, E.W. (2020). Effect of mastitis on milk production in dairy cows
in Kenya. Journal of Animal Health. 2(1): 85-91.

Ndirangu, P.N., Kipronoh, A.K., Mungube, E.O., Ogali, I.N., Omwenga,
S.G., Ndung’u, D.N. and Maichomo, M.W. (2022). Prevalence
of bovine mastitis and antimicrobial sensitivities of the
bacterial causes in smallholder farms of Kisumu County,
Kenya. Journal  of Agriculture  and Rural Development  in
the Tropics and Subtropics (JARTS). 123(2): 247-255.
https://doi.org/10.17170/kobra-202212057194.

Negash, S. (2023). Review on bovine mastitis and assessments
of its associated risk factors in lactating dairy cows.
International Journal of Advanced Research in Biological
Sciences. 10(3): 59-65.  http://dx.doi.org/10.22192/ijarbs.
2023.10.03.006.

Ngu Ngwa, V., Cuteri, V., Awah-Ndukum, J., Viban Tangwa, B., Tanyi
Manchang, K. and Attili, A. (2020). Bacterial pathogens
involved in bovine mastitis and their antibiotic resistance
patterns in the Adamawa region of Cameroon. Journal
of Dairy Research and Technology. 3(1): 1-8. https://
hdl.handle.net/11581/434797.

Nyakiti, A.A.O., Oliech, G.W.O. and Osano, O. (2022). Mastitis incidences
and antibiotic resistance in bovines in uasin gishu county,
Kenya. Africa Environmental Review Journal. 5(2):  128-143.

Nyokabi, S., Luning, P.A., de Boer, I.J., Korir, L., Muunda, E., Bebe,
B.O., Lindahl, J., Bett, B. and Oosting, S.J. (2021). Milk
quality and hygiene: Knowledge, attitudes and practices
of smallholder dairy farmers in central Kenya. Food
Control. 130:  108303.  https://doi.org/10.1016/j.foodcont.
2021.108303.

Olatoye, O., Amosun, A., Ogbu, U. and Okunlade, Y. (2018). Bulk tank
somatic cell counts and associated microbial quality of
milk from selected dairy cattle herds in Oyo State, Nigeria.
Italian Journal of Food Safety. 7(2).

Otenga, F.O. (2023). Risk factors of sub-clinical mastitis, antibiogram
and genotypic analysis of Staphylococcus spp. and
enterobacteria-resistant bacteria isolated from humans
and lactating dairy cows from smallholder farms in Gatundu
sub-County, Kenya (Doctoral dissertation, JKUAT-COPAS).

Paramasivam, R., Gopal, D.R., Dhandapani, R., Subbarayalu, R., Elangovan,
M.P., Prabhu, B., Veerappan, V., Nandheeswaran, A.,
Paramasivam, S. and Muthupandian, S. (2023). Is AMR
in dairy products a threat to human health? An updated
review on the origin, prevention, treatment and economic
impacts of subclinical mastitis. Infection and Drug Resistance.
155-178.  https://doi.org/10.2147/idr.s384776.

Patel, K., Godden, S.M., Royster, E.E., Crooker, B.A., Johnson, T.J.,
Smith, E.A. and Sreevatsan, S. (2021). Prevalence, antibiotic
resistance, virulence and genetic diversity of Staphy-
lococcus aureus isolated from bulk tank milk samples of
US dairy herds. Biomechanical Genomics. 22(1): 367.
https://doi.org/10.1186/s12864-021-07603-4.

Petzer, I.M., Blignaut, D. and Thompson, P. (2018). Prevalence of mastitis
pathogens in South African pasture-based and total mixed
ration-based dairies during 2008 and 2013.  Onderstepoort
Journal of Veterinary Research. 85(1): 1-7. https://hdl.
handle.net/10520/EJC-ed5590817.

Phophi, L., Petzer, I.M. and Qekwana, D.N. (2019). Antimicrobial
resistance patterns and biofilm formation of coagulase-
negative Staphylococcus species isolated from subclinical
mastitis cow milk samples submitted to the Onderstepoort
Milk Laboratory. Biomechanical Veterinary Research. 15:
1-9. https://doi.org/10.1186/s12917-019-2175-3.

Rodríguez, Z., Cabrera, V.E., Hogeveen, H. and Ruegg, P.L. (2024).
Economic impact of subclinical mastitis treatment in early
lactation using intramammary nisin. Journal of Dairy Science.
107(7): 4634-4645. https://doi.org/10.3168/jds.2023-
24311.

Singh, A.K. (2022). A comprehensive review on subclinical mastitis
in dairy animals: Pathogenesis, factors associated,
prevalence, economic losses and management strategies.
Cabi Reviews. 3. http://dx.doi.org/10.1079/cabireviews
202217057.

Sadiq, M.B., Ramanoon, S.Z., Shaik Mossadeq, W.M., Mansor, R. and
Syed-Hussain, S.S. (2020). Cow- and herd-level factors
associated with lameness in dairy farms in Peninsular
Malaysia. Preventive Veterinary Medicine. 105163.  https://
doi.org/10.1016/j.prevetmed.2020.105163.

Schmidt, A.P., Vieira, L.V., Barbosa, A.A., Marins, L., Corrêa, M.N., Del
Pino, F.A.B., Brauner, C.C., Rabassa, V.R., de Oliveira
Feijó, J. and Schmitt, E. (2021). Use of the rumination
profile through collar sensors for mastitis diagnosis in dairy
cows. Acta Scientiae  Veterinariae.  49.  https://doi.org/
10.22456/1679-9216.108269.

Schunig, R., Busanello, M., Nogara, K.F. and Zopollatto, M. (2024).
Cow-level risk factors associated with the increase in
somatic cell count and the occurrence of subclinical
mastitis in Brazilian Holstein and Jersey dairy cows.

  Preventive Veterinary Medicine. 227: 106208. https://
doi.org/10.3390/ani11082255.

Sharun, K., Dhama, K., Tiwari, R., Gugjoo, M.B., Iqbal Yatoo, M.,
Patel, S.K., Pathak, M., Karthik, K., Khurana, S.K., Singh,
R., Puvvala, B., Amarpal, Singh, R., Singh, K.P. and Chaicumpa,
W. (2021). Advances in therapeutic and managemental
approaches of bovine mastitis: A comprehensive review.

  The Veterinary Quarterly. 41(1): 107-136. https://doi.org/
10.1080/01652176.2021.1882713.

Singha, S., Koop, G., Persson, Y., Hossain, D., Scanlon, L., Derks, M.,
Hoque, M.A. and Rahman, M.M. (2021). Incidence, etiology
and risk factors of clinical mastitis in dairy cows under
semi-tropical circumstances in Chattogram, Bangladesh.
Animals. 11(8):  2255.  https://doi.org/10.3390/ani1108
2255.

Sinha, R., Bhakat M., Mohanty K.T., Ranjan A., Kumar R., Lone A.S.,
Rahim A., Paray R.A., Khosla K., Danish Z. (2018). Infrared
thermography as non-invasive technique for early detection
of mastitis in dairy animals-A review. Asian Journal of
Dairy and Food Research. 37(1): 1-6. https://doi.org/
10.18805/ajdfr.R-1746.

Prevalence and Risk Factors for Bovine Mastitis: A Review based on Selected Sub-saharan African Countries



       Asian Journal of Dairy and Food Research14

Sombie, J.I.N., Kagira, J. and Maina, N. (2022). Prevalence and
Antibiogram of Escherichia coli  and  Staphylococcus  spp.
Isolated from cattle milk products sold in Juja sub-county,
Kenya. Journal  of  Tropical  Medicine. 2022:  5251197.
https://doi.org/10.1155/2022/5251197.

Taoana, L.K. (2005). The effect of management on mastitis incidence
in dairy cows in Qwaqwa (Doctoral dissertation, Bloemfontein:
Central University of Technology, Free State).

Tegegne, D.T., Yalew, S.T., Emeru, B.A., Messele, Y.E., Werid, G.M.,
Bora, S.K. and Bobura, M.D. 2020. Study of prevalence
associated risk factors and causative bacteria of bovine
mastitis in Ethiopia. International Journal of Veterinary
Science and Technology. 4(1): 001-006.

Tezera, M. and Aman A.E. (2021). Prevalence and associated risk
factors of Bovine mastitis in dairy cows in and around
Assosa town, Benishangul Gumuz Regional State,Western
Ethiopia. Veterinary Medicine  and  Science. 7(4):1280-
1286. https://doi.org/10.1002/vms3.454.

Thomas, A., Chothe, S., Byukusenge, M., Mathews, T., Pierre, T.,
Kariyawasam, S., Luley, E., Kuchipudi, S. and Jayarao,
B. (2021). Prevalence and distribution of multilocus
sequence types of Staphylococcus aureus  isolated
from bulk tank milk and cows with mastitis in Pennsylvania.
16(3): 0248528. https://doi.org/10.1371/journal.pone.
0248528.

Thomas, F.C., Alarape, O.O., Oliwo, O.M., Omoshaba, E., Ojo, O.E.,
Oyewusi, J.A., Ajibola, E.S., (2021). Somatic cell counts
and bacteria in milk from two nomadic herds in Abeokuta,
Nigeria. Sokoto Journal of Veterinary Sciences. 2: 112-
120.  https://doi.org/10.4314/sokjvs.v19i2.6.

Tiwari, R.K., Ranjan Kumar, R.K.., Kumar, A.S., Kumar, S., Ghosh,
S. and Upadhaya, B. (2020). Use of dry cow therapy
for control of mastitis in dairy animals. Journal of Krishi
Vigyan.  8: 303-307. https://doi.org/10.5958/2349-4433.
2020.00061.6.

Ulla, M.K., Kotresh, A.M., Krishna, L.R., Madhavaprasad, C.B.,
Shridhar, N.B., Shambulingappa, B.E. and Rudresh, B.H.
(2021). Effect of extra-mammary diseases on udder
health and biochemical changes in crossbred cows with
subclinical mastitis. Asian Journal of Dairy and Food

Research. 40(2):172-176.  https://doi.org/10.18805/
ajdfr.DR-1622.

Umar, A., Whong, C.M.Z., Abdullahi, I.O., Usman, M. (2023). Bacteriolo-
gical quality of fresh cow milk from dairy farms in parts
of Kaduna State, Nigeria. Internal  Medicine Journal. 1(5):
214-223. https://doi.org/10.21203/rs.3.rs-3385467/v1.

Umaru, G.A., Kwaga, J.K.P., Bello, M., Raji, M.A., Maitala, Y.S. (2017).
Occur rence of  bovine mas t it is  and isolat ion of
Staphyloccocus species from fresh cow milk in settled
Fulani herds in Kaduna State, Nigeria. Bayero Journal
of Pure and Applied Sciences. 10: 259-263. https://
doi.org/10.4314/bajopas.v10i1.38.

Van der Westhuizen, C.G. (2021). Zoonotic diseases in high-risk
populations in the Free State province, South Africa.

Vargova, M., Vyrostkova, J., Lakticova, K.V. and Zigo, F. (2023).
Effectiveness of sanitation regime in a milking parlour to
control microbial contamination of teats and surfaces
teat cups. Annals of Agricultural and Environmental
Medicine. 30(1): 55-60. https://doi.org/10.26444/aaem/
161037.

Wang, K., Cha, J., Liu, K., Deng, J., Yang, B., Xu, H., Wang, J., Zhang,
L., Gu, X., Huang, C. and Qu, W. (2022). The prevalence
of bovine mastitis-associated Staphylococcus aureus in
China and its antimicrobial resistance rate: A meta-analysis.
Frontiers in Veterinary Science. 9: 1006676. https://
doi.org/10.3389/fvets.2022.1006676.

Yehia, S.G., Saad, M.F., Mosallam, T.E., Abdel-Mobdy, A.E., Megahed,
E.A., Aly, H.H., Salem, N.Y., Ramadan, E.S. (2024).
Evaluation of oxidative stress, compositional and biochemical
changes in milk and serum of cows with subclinical
mastitis. Comparative Clinical Pathology. 1-10.  https://
doi.org/10.1007/s00580-024-03582-6.

Zigo, F., Eleèko, J., Farkašová, Z., Zigová, M., Vasi¾, M., Ondrašovièová,
S., Kudìlková, L. (2019). Preventive methods in reduction
of mastitis pathogens in dairy cows. Occurrence and
Prevention of Mastitis in Dairy Farms Situated in Marginal
Regions.

Prevalence and Risk Factors for Bovine Mastitis: A Review based on Selected Sub-saharan African Countries


