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Abstract
Mastitis is a major production disease, causing significant economic losses for dairy farmers in South-Asian countries, as 
well as other parts of the world. Udder health control programs (UHCP) have been established in developed countries as an 
effective strategy for mastitis control but have not yet been introduced in South-Asian low-income countries like Bangladesh, 
India, Pakistan, and Sri Lanka. To launch UHCP successfully in dairy herds in South-Asia, it is important to know the cur-
rent prevalence and risk factors for subclinical mastitis (SCM). Therefore, a narrative literature review was conducted with 
the aim to describe the dairy sector, the prevalence of SCM and its causal agents, risk factors for mastitis occurrence and 
the control measures suggested by different studies conducted in the selected countries. The literature revealed that India 
had the highest cattle population. Milking was mainly done by hand in all of the studied countries. Stall feeding was done in 
Bangladesh and Sri Lanka and limited access to grazing was also reported in some farms in India and Pakistan. There was 
substantial variation in the prevalence of SCM between studies in all 4 countries, ranging from about 20% to about 80%, 
but the average prevalence across all studies was high (50%). The most common causal agents for SCM were non-aureus 
staphylococci (NAS), Staphylococcus (S.) aureus, Streptococcus spp. and Escherichia (E.) coli. The management related 
risk factors reported for SCM were stall feeding of cows, a higher stock density, cracked floors, open drains, the presence of 
flies, poor drainage, peri-parturient diseases, infrequent dung removal and earth floors. The control measures suggested in 
these studies were to improve the hygiene and sanitation of cows, to improve the cleanliness of farms and milker’s hands, 
to apply dry cow therapy, supplementing micronutrients and routine screening for SCM combined with taking intervention 
measures like isolation of cows or milking infected cows last, and proper treatment. Also, full hand milking, complete milk-
ing, machine milking, and providing feed and water immediately after milking have been recommended. Finally, we show 
that current literature often studies the same set of (non-manageable) risk factors, so more research is needed to obtain a 
comprehensive picture of the determinants of SCM. Randomized controlled trials are needed to truly quantify the effect of 
intervention under field conditions. Altogether, our work gives an overview of the udder health situation in South-Asia and 
provides the basis for the design of UHCP in this region.

Keywords Intramammary infection · Udder health · Prevalence · Incidence · Causal agent

Introduction

Throughout the world, mastitis is one of the major produc-
tion diseases affecting the health, welfare, and productivity 
of dairy cows (Kee 2012; Zigo et al. 2021). Because of this, 
mastitis has been the subject of a vast amount of research 

for many years. However, much of this research has only 
focused on mastitis in developed countries, where cows have 
a high milk yield, are kept in large herds and are machine 
milked (Kumar et al. 2013). Substantially less research effort 
has been invested in mastitis in low-income countries, where 
herd sizes are generally small and hand milking is much 
more common. However, the effect of mastitis in these set-
tings can be much more devastating (Islam et al. 2019) as 
smallholder farmers’ livelihoods are directly dependent on  * Md Saiful Bari 

 saifulbari@cvasu.ac.bd

Extended author information available on the last page of the article

/ Published online: 14 June 2022

Veterinary Research Communications (2022) 46:621–640

http://orcid.org/0000-0003-0113-6324
https://orcid.org/0000-0002-3217-6866
https://orcid.org/0000-0002-6099-3759
https://orcid.org/0000-0002-6626-4178
https://orcid.org/0000-0001-9269-5353
https://orcid.org/0000-0001-7350-1111
https://orcid.org/0000-0002-4407-1404
https://orcid.org/0000-0002-8752-0193
http://crossmark.crossref.org/dialog/?doi=10.1007/s11259-022-09948-x&domain=pdf


1 3

their cows and production losses, culling or death have a 
relatively big economic impact.

To control mastitis, knowledge of the most important 
causative agents, their transmission routes, and the risk fac-
tors for subclinical mastitis (SCM) or clinical mastitis (CM) 
is essential (Cobirka et al. 2020). Based on such informa-
tion, relevant interventions can be identified, which can be 
translated into an Udder Health Control Program (UHCP). 
Furthermore, it is important to tailor such control programs 
to the husbandry situation concerned, as risk factors, and 
therefore preventive strategies, can differ based on hous-
ing, feeding, and other dairy cow management practices 
(De Vliegher et al. 2012). Udder health control programs 
have successfully been implemented in developed world set-
tings, but in order to devise such programs for low-income 
countries, it is important to first summarize the knowledge 
concerning udder health in each specific setting.

In this review, we focus on udder health in dairy cows in 
South Asia, in particular Bangladesh, India, Pakistan, and 
Sri Lanka. These countries are classified as lower-middle 
income countries by the World Bank and have comparable 
climatic conditions and animal husbandry. Despite the fact 
that milk production is mainly an activity of smallholder 
farms, these countries, particularly India, produce large 
quantities of milk and are together responsible for about 22% 
of the world’s cow milk production (FAO 2016), making 
milk production an important tool for alleviating poverty 
(FAO 2018). Still, a clear description of the dairy sector in 
these countries and summary estimates of the incidence and 
prevalence of SCM, as well as its determinants, is lacking, 
hampering the development of UHCP tailored to the var-
ied situations in South Asia. Therefore, this study aims to 
describe (1) the prevalence, (2) the etiology and (3) the risk 
factors for SCM in South Asia by reviewing the existing lit-
erature. We first describe the dairy industries in the countries 
of interest and then characterize the SCM prevalence, etiol-
ogy, and risk factors in these countries. Finally, we discuss 
the most important control measures and identify knowledge 
gaps that need to be filled to guide the preparation of appro-
priate and individualised UHCP in these regions.

Methodology

The 4 South Asian developing countries (Bangladesh, India, 
Pakistan, and Sri - Lanka) were considered based on cli-
matic similarity. Articles were collected from “Scopus” and 
“CAB Abstracts (veterinary sciences)” databases and also 
from Google Scholar and PubMed databases. The search 
key words were – primarily “Bovine” AND “mastitis” AND 
(“Bangladesh” OR “India” OR “Pakistan” OR “Sri AND 
Lanka”). The same search was done in all search engines 

(Google Scholar, PubMed, Scopus and CAB abstracts). We 
set the following criteria to exclude irrelevant papers:

1. The studies had to be published in English. Only 
research articles (full length/ short communication) were 
included, but not the reviews/ research project reports.

2. The studies should include at least total number of ani-
mals and affected animals.

3. Articles had to describe the prevalence of subclinical 
bovine mastitis with or without associated risk factors 
in Bangladesh, India, Pakistan, or Sri-Lanka.

4. The diagnostic methods for subclinical mastitis had to 
be CMT/ SCC. Papers were excluded if the titles and 
abstracts did not fulfill the set criteria.

The dairy cattle industry in South Asia

The general descriptive information on the dairy sectors in 
Bangladesh, India, Pakistan, and Sri Lanka, is depicted in 
Table 1. In Bangladesh, the average milk production per 
cow per year varied from 600 L to 1800 L depending on the 
farming system and breed type (Uddin et al. 2011). Both the 
crossbreed (mostly Holstein Friesian and indigenous cross, 
88%) and indigenous (12%) cows are present on these farms. 
The average herd size varies greatly based on the farming 
systems; for household farms n = 1–6 and for semi-intensive 
farms n = 2–30. Most cows are inseminated artificially (87% 
of farms). The high figure of artificial insemination (AI) is 
due to the Bangladesh government’s policy to increase milk 
production through upgrading cows by AI to meet the high 
milk demand of the population (Shamsuddoha and Edwards 
2000; Hamid and Hossain 2002). In addition, private compa-
nies are also involved with providing AI services in Bangla-
desh (Hamid and Hossain 2002). There are regular training 
programs, run by several companies and the government 
to produce efficient AI technicians to work in remote areas 
in Bangladesh (personal communication, M.M. Rahman, 
Bangladesh, 2021).

India also uses both crossbreed and indigenous cows on 
their farms. Crossbreed cows have a higher milk yield than 
the indigenous cows. The milk production ranges from 400 
to 1150 L/cow/year (Muhammad et al. 2020). More than half 
of the cow milk produced in India comes from rural farms 
where milking is mainly done by hand. India has the largest 
cattle population and the highest total cow milk production 
among the countries studied. Mostly stall feeding of cows 
is practiced in India although limited access to grazing has 
also been reported.

Pakistan, the 4th largest cow milk producing country in 
the world, produced 63,684,000 Tons of milk in 2020–21 
(Economic Survey of Pakistan 2020-21 2021). The average 
milk yield per cow per year is 1236 L (Table 1). The main 
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breeds available are Sahiwal and Red Sindhi. Rural farms 
contribute 30–40% of the total milk production of the coun-
try, with Urban farms producing 60–70%. Limited access to 
grazing is also common in Pakistan.

In Sri Lanka, the average production per cow per year is 
730 L. Hand milking is the most common milking method 
used in Sri Lanka. They use both indigenous (26%) and 
crossbreed cows (74%). Stall feeding is practiced in most of 
the farms (63%) with limited grazing practice (37%).

In summary, the South Asian countries described in this 
paper increasingly use crossbreeds to improve milk yield, 
and a substantial proportion of the milk is produced in urban 
settings. Hand milking is still the most common technique 
and herd size is generally small.

Prevalence of subclinical mastitis

An overview of the prevalence of SCM in the four South 
Asian countries is presented in Table 2. Subclinical mastitis 
was generally diagnosed using a California Mastitis Test 
(CMT) or a derivative, and somatic cell count (SCC) was 
rarely used (Bansod et al. 2021). In Bangladesh, the reported 
prevalence of SCM in cows ranged from 20 to 75%. Sarker 
et al. (2013) reported the lowest prevalence (20%) of SCM in 
Bangladesh, however, this study was conducted in a specific 
period, from October to January, and the samples were taken 
from 3 districts of Bangladesh that might not represent the 
total population. Variation in the prevalence of SCM might 
have occurred between the cows as the management systems 

Table 1  General descriptive information on the dairy sectors in Bangladesh, India, Pakistan, and Sri Lanka

‘-’ indicates no information available

Variables References
Bangladesh India Pakistan Sri Lanka

Number of cattle head 
(reporting years)

24,200,000 (2018–
2019)

192,490,000 (2019) 51,500,000 (2020–
2021)

1,399,815 (2017) Bulletin (2017), GOP 
(2017), MoFL 2018-
19 (2019), Census 
(2019), Economic 
Survey of Pakistan 
2020-21 (2021)

Cow milk production 
per year (tons)

930,000 (2018–2019) 176,400,000 
(2017–2018)

63,684,000 (2017) 287,586 (2008) DAPH (2008); GOP 
(2017); MoFAD 
2017-18 (2018); 
MoFL 2018-19 
(2019)

Milk yield (L/cattle/
year)

Traditional: 600–700
Intensive: 1000–1400
Bathan: 1200–1800

400–1150 1236 (Calculated) 730 (Calculated) Census (2006), Uddin 
et al. (2011), Muham-
mad et al. (2020), 
Economic Survey 
of Pakistan 2020-21 
(2021)

Average herd size Traditional: 1–6
Intensive: 2–10
Bathan: 2–30

– Smallholder: 1–3
Rural commercial: 

>50
Per-urban: 100–200

– FAO (2011), Uddin 
et al. (2011)

Farms applying hand 
milking (%)

– – – 100% Vairamuthu et al. 2010

Main breeds (propor-
tion of all cattle) 
(reporting years)

87.95% crossbred Exotic/cross breed: 
51,360,000

Indigenous: 
142,110,000 (2019)

Sahiwal, Red Sindhi 
(2006)

Indian cross: 25% 
(2017)

European cross: 49%
Local: 26%

Bulletin (2017), Census 
(2019), Census (2006)

Husbandry systems 
(stall feeding)

63% – – Intensive farms: 15%
Semi-intensive farms: 

51%
Extensive farms: 34%

Bulletin (2017)

Location (urban/rural) Rural: (Animal heads) 
25,351,506

Urban:
3,344,257

Rural: 185,270,000
Urban:
8,190,000
Rural: 91% Milk

30–40% rural milk BBS (2017), Census 
(2019)

Breeding (AI) (report-
ing years)

Cows under AI 
4,300,000 (2018–
2019)

15% (1996–1997) MoFL 2018-19 2019; 
Abeygunawardena 
et al. 2001

623Veterinary Research Communications (2022) 46:621–640



1 3

used can be expected to vary from farm to farm (Mekonnen 
et al. 2017). For example, risk factors such as milking prac-
tices, bedding materials, and feeding systems might be very 
different between farms.

In India, the prevalence of SCM in cows ranged from 
18 to 87%. Subclinical mastitis was mostly detected using 
CMT but sometimes through direct measurements of SCC 
or a modified White Side Test (WST). A different method 
was also applied for diagnosing SCM, namely the cow side 
Bromomethyl Blue Test (BBT) (Banerjee et al. 2017), fol-
lowed by SCC enumeration. The lowest prevalence (18%) of 
SCM was reported (Sharma et al. 2011) in a study conducted 
together in a group of farms (n = 20 farms). The variation in 
prevalence might be due to the differences in the individual 
herd management practices (Abebe et al. 2016), particularly 
milking hygiene and farm biosecurity measures (Balaji and 
Senthilkumar 2017).

In Pakistan, the prevalence of SCM in cows ranged from 
17 to 81%. The most used diagnostic method for SCM was 

the Surf Field Mastitis Test (SFMT), which is a derivative 
of the CMT, a reasonable diagnostic method (Senthilku-
mar et al. 2020). The large variation between studies could 
be due to the differences in the risk factors present in the 
farms or could be caused by selection bias. For example, in 
a study by Prebavathy et al. (2015), 87% SCM prevalence 
was recorded where the samples were collected from cows 
that were exposed to several risk factors for mastitis.

In Sri Lanka, Gunawardana et al. (2014) and Sanotharan 
et al. (2016) documented a 43 to 71% prevalence of SCM 
in cows. In this case, the SCM was identified by CMT. This 
variation might be related to the differences in the housing 
systems and hygienic management practices (Sanotharan 
et al. 2016).

In general, the prevalence was within roughly the same 
range in all the countries under study (ranging from 17 
to 87%) although most of the studies in India reported a 
higher prevalence (>38%) of SCM, with a few exceptions 
(18% prevalence was recorded in a study by Sharma and 

Table 2  Overview of the occurrence of subclinical mastitis (SCM) in the South Asian countries

1 Surf Field Mastitis Test, 2California Mastitis Test, 3White Side Test, 4Bromomethyl Blue Test, 5Somatic Cell  Count6Number of farms instead of 
samples/ animal

Country No (cows tested) Cow level preva-
lence of SCM (%)

Definition of SCM Threshold References

Bangladesh 196 75 CMT Coagulation of milk Islam et al. 2014
Bangladesh 228 65 CMT, WST, SFMT CMT + ve score > 1, 

flakes, viscid mass in 
WST, Gel in SFMT

Hoque et al. 2015

Bangladesh 200 29 CMT Coagulation of milk Kayesh et al. 2014
Bangladesh 330 37 CMT, WST, SFMT CMT + ve score > 1 

Flakes, viscid mass in 
WST, Gel in SFMT

Islam et al. 2010

Bangladesh 139 52 CMT Coagulation of milk Tripura et al. 2014
Bangladesh 212 20 CMT Coagulation of milk Sarker et al. 2013
Bangladesh 116 44 CMT Coagulation of milk Rabbani and Samad 2010
India 100 80 CMT Coagulation of milk Pachauri et al. 2013
India 1022 38 – – Sahu et al. 2014
India 36 67 3WST, CMT Coagulation of milk Bandyopadhyay et al. 2015
India 20 18 CMT Coagulation of milk Sharma and Brinty 2014
India 352 74 – – Bhattacharyya et al. 2016
India 422 83 On spot  BTB4,  SCC5 – Banerjee et al. 2017
India 94 87 CMT, SCC Coagulation of milk Prebavathy et al. 2015
India 316 19 Modified WST Flakes, viscid mass Mishra et al. 2018
Pakistan 300 44 1SFMT Gel formation Bachaya et al. 2005
Pakistan 500 36 SFMT Gel formation Bachaya et al. 2011
Pakistan 100 17 SFMT Gel formation Khan et al. 2013
Pakistan 1947 81 SFMT Gel formation Khan et al. 2017
Pakistan 100 25 2CMT Coagulation of milk Azeez et al. 2012
Sri Lanka 696 71 CMT Coagulation of milk Gunawardana et al. 2014
Sri Lanka 152 43 CMT Coagulation of milk Sanotharan et al. 2016
Sri Lanka 745 43 CMT Coagulation of milk Samarakoon et al. 2014
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Brinty (2014)). Overall, there were wide variations in the 
prevalence of SCM between individual studies within and 
between countries. This variation might have occurred due 
to variations in sampling strategy between studies, differ-
ences in farm hygiene, biosecurity, and herd management 
practices.

Etiology of subclinical mastitis

In Bangladesh, only two studies were found which reported 
the causative agents of SCM. Islam et al. (2014) detected 
Staphylococcus (S.) aureus and non-aureus Staphylococcus 
(NAS) from the SCM positive samples. Kayesh et al. (2014) 
found NAS, Streptococcus spp. and Escherichia (E.) coli 
from SCM positive samples (Table 3).

In India, a total of 15 studies have reported the causal 
agents for SCM positive cases based on bacterial culture. 
The most identified causal agents were NAS, S. aureus, 
Streptococcus spp. (particularly Streptococcus agalac-
tiae, Streptococcus dysgalactiae, and Streptococcus uberis 
(Prabhu et al. 2013; Shome et al. 2012), Bacillus spp. and E. 
coli, along with fungi such as Candida albicans and Asper-
gillus spp. (Table 3). Bhattacharyya et al. (2016) reported 
61.4% S. aureus infection in SCM positive cows. This higher 
prevalence might have occurred from these cows being in 
pasture or possibly through human contact or environment 
(Bhattacharyya et al. 2016). Koovapra et al. (2016) reported 
68.5% Klebsiella spp. in the SCM positive samples, which 
might have occurred as it is one of the pathogens responsible 
for environmental mastitis, and it readily colonizes in the 
udder (Timofte et al. 2014).

In Pakistan, four studies identified the causal agents 
of SCM. The most common pathogens identified were S. 
aureus, NAS, Streptococcus spp. and E. coli (Table 3).

In Sri Lanka, the major causal agents for SCM were 
reported to be Staphylococcus spp., Klebsiella spp., E. coli, 
Streptococcus spp., Pasteurella spp., Corynebacterium spp., 
and Proteus spp. (Table 3).

Non-aureus staphylococci were reported most frequently 
in Pakistan (>75%). The prevalence of E. coli infections 
was also higher in Pakistan compared to Bangladesh and 
India. This variation might be associated with the hygiene 
and sanitation of the farms, farming system, milking and 
udder hygiene, type of floor and bedding materials used 
(Sanotharan et al. 2016; Hussain et al. 2016; Sarker et al. 
2013). Only 4 studies from Pakistan, 2 from Bangladesh 
and 2 from Sri Lanka reported the causal agents of SCM 
in those countries. Therefore, more research in those coun-
tries could contribute to revealing the most important and 
frequent causal agents of SCM. Overall, staphylococci were 
generally most frequently found, but the etiology of mastitis 

differed largely between studies. Therefore, local studies are 
still needed to determine the dominant species in a particular 
region or farm.

Risk factors for SCM

Out of 37 studies identified in our literature review, 11 
investigated risk factors. The following risk factors at cow 
level were reported in one or more studies: age, parity, 
breed, body condition score (BCS), milk yield, stage of 
lactation, and, at quarter level: teat lesions and teat or 
udder conformation. Although India is a major milk pro-
ducing country, no studies describing risk factors for SCM 
were available. However, a total of 4 papers reported on 
risk factors at the herd level. All risk factors are discussed 
below.

Age and parity

Although various studies used different categorizations for 
age or parity, we could identify that, in general, older cows, 
which are generally also of higher parity, had a higher like-
lihood of having SCM than younger cows (Table 4). This 
is in line with the fact that Staphylococcus spp. was a com-
mon cause of SCM as revealed in this study. Staphylococci 
generally cause chronic infections (Sağlam et al. 2017) and, 
even during a dry period, a substantial proportion of these 
cases are never cured (Smith et al. 2005). Therefore, the 
older cows likely accumulate more intramammary infec-
tions (IMI) than younger animals, resulting in a higher prev-
alence of SCM. This stresses the importance of infection 
prevention for controlling mastitis in older cows as once an 
infection occurs, the animal may stay infected for a long 
time, even the entire milk producing lifetime. These old 
cows should receive selective dry cow therapy through a 
thorough examination of milk, as the older cows are less 
likely to recover from IMI than younger cows (Barkema 
et al. 2006). Unlike in developed countries, cows are kept 
in the herds for longer in developing countries. Thus, the 
management of older cows to prevent IMI in South Asian 
countries should be a major concern (personal communica-
tion, Dr. Rahman 2021, Bangladesh and Dr. S. Sivaraman, 
India, 2021). Management strategy such as regular check-
ups of older cows with CMT is logical as it is a cheap and 
fast cow side test.

Breed and milk yield

Exotic breeds were crossed with indigenous breeds in dif-
ferent studies, and the crossbred and, in some cases, pure 
exotic breeds were more susceptible to SCM than indigenous 
breeds (Table 5). Indigenous cows might be more resistant 
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to infections than the crossbreed cows and thus might have 
a lower risk of SCM (Siddiquee et al. 2013; Kurjogi and 
Kaliwal 2014). The risk of IMI increases with increased 
milk production (Taponen et al. 2017) and usually local 
breeds produced less milk in comparison to crossbreed 
cows (Islam et al. 2016; Curone et al. 2018), which might 
explain the higher susceptibility for SCM in crossbred cows. 
Some studies (Kayesh et al. 2014) reported that SCM was 
more prevalent among high yielding cows, but others found 
no connection between prevalence and yield. Rabbani and 
Samad (2010) and Sanotharan et al. (2016) found the highest 
prevalence among the low milk-producing cows (Table 5). 
This low production might be related to infection or due 
to the cows being in late lactation, as production is usu-
ally reduced in late production (Rabbani and Samad 2010; 
Sanotharan et al. 2016). Cows that yield more milk are more 
susceptible to mastitis (Haile-Mariam et al. 2001) as the teat 
canal remains open for a comparatively longer period in high 
yielding cows (Klaas et al. 2005).

Lactation stage, BCS and body weight

Some studies reported higher SCM prevalence in early 
lactation (Islam et al. 2010; Hossain et al. 2012; Qayyum 
et al. 2016), but others reported the highest risk in late lac-
tation (Rabbani and Samad 2010; Sanotharan et al. 2016) 
(Table 6). In early lactation, the cows are often stressed due 
to post-parturition conditions, like compromised hygiene 
and immunity immediately after calving, and colostrum 
production (Oliver and Sordillo 1988; Sharma et al. 2011). 
At a later lactation stage, there might be more damage to 
the teat canal, thus facilitating pathogen entry and causing a 
higher risk of SCM (Qayyum et al. 2016). The latter might 
be associated with chronic infections in cows.

The body condition score is associated with the health 
and nutritional status of the dairy cows, which influences 
production. Maintaining an optimal BCS of around 3 is 
ideal, as cows with a low BCS (<3) had SCM more often 
than cows with a higher BCS (>3) (Sarker et al. 2013). 
On the other hand, cows with a higher BCS may suffer 
from different metabolic diseases, such as milk fever or 
ketosis (Roche et al. 2013), which in turn increases the 
chances of infectious diseases like mastitis (Chagunda 
et al. 2006; Moyes et al. 2009). A BCS of 2.5 to 3.0 is 
recommended (Chagas et al. 2007), with an acceptable 
variation of 0.5 between cows (Roche et al. 2013). Also, 
cows with a higher body weight in relation to breed 
characteristics were more likely to have SCM (Table 6). 
Being overweight might be related to a lower lymphocyte 
function (Banos et al. 2013), which increases the risk of 
infection. Also, cows with a higher BCS produced more 
milk, and thus were more prone to have SCM (Sarker et al. 
2013). Cows at a higher or extremely low level of BCS 1  6 
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have been demonstrated to be more affected by lameness 
in association with later parity and an early lactation stage 
(Kranepuhl et al. 2021). To ensure lower susceptibility to 
concurrent diseases, as well as optimal production level, 
the farmers should be aware of the ideal BCS and standard 
body weight of their cows (Paul et al. 2020). To ensure 
this, farmers should receive training on feeding their cows 
as well as estimating BCS.

Udder and teat conformation

The prevalence of SCM significantly varied with udder 
shape, teat shape, the presence of lesions on the udder 

and teats, and the depth of the udder (distance from the 
base of the teats to the junction of the abdomen/pelvis) 
(Hossain et al. 2012; Qayyum et al. 2016). Any patho-
logical lesion on the teat could harbor pathogens that may 
enter the udder more easily, causing a higher risk of SCM 
(Qayyum et al. 2016). Overall, rounded and flat teats were 
more susceptible than cylindrical or pointed teats. Teats 
with laceration, necrosis, skin abrasion and inflamma-
tion had a higher SCM prevalence than the teats without 
such lesions or conditions (Qayyum et al. 2016). Sub-
clinical mastitis was more prevalent among the cows with 
bowl shaped or pendulous udders than in cows with cup 
shaped or rounded udders (Hussain et al. 2016) (Table 7). 

Table 4  Reported association between age and parity and subclinical mastitis in 4 South Asian countries

1 Odds ratios from multivariable analyses, Ref = Reference category

Country N (cows) Variables Categories Odds ratio1 95% CI Reference

Bangladesh 212 Age of cow (years) 2–4 Ref – Sarker et al. 2013
> 4–8 1.17 0.69–1.97
> 8 3.20 1.64–6.25

Bangladesh 139 Age of cow (years) 3.5–7 Ref – Tripura et al. 2014
> 7 3.48 1.69–7.14

Pakistan 1457 Age of cow (years) 3–6 Ref – Qayyum et al. 2016
6.1–9 1.23 0.84–1.79
9.1–12 0.89 0.61–1.30
> 12 1.98 1.44–2.72

Sri Lanka 152 Age of cow (years) < 5 Ref – Sanotharan et al. 2016
5–8 2.92 1.59–12.97
> 8 4.55 1.35–6.32

Bangladesh 212 Parity 1–2 Ref – Sarker et al. 2013
3–4 1.48 0.89–2.46
≥ 5 3.17 1.61–6.25

Bangladesh 139 Parity 1–2 Ref – Tripura et al. 2014
> 2 3.17 1.58–6.34

Bangladesh 96 Parity 1 Ref – Rabbani and Samad 2010
2 4.57 1.74–12.01
3 8.75 1.79–42.67
4 13.13 2.22–77.45
5 3.18 0.97–10.47

Pakistan 1457 Parity 1–3 Ref – Qayyum et al. 2016
4–6 1.04 0.76–1.41
7–9 3.50 2.36–5.19
> 10 1.62 0.74–3.56

Pakistan 493 Parity 1 2.0 0.87–4.59 Hossain et al. 2012
2–3 1.86 0.85–4.08
4–5 Ref –
6–7 7.24 3.35–15.67

Sri Lanka 152 Parity < 2 Ref – Sanotharan et al. 2016
3–5 2.81 1.39–46.45
> 5 8.84 1.68–15.63
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Table 5  Reported animal level risk factors (breed and milk yield) of subclinical mastitis in 4 South Asian countries

1 Odds ratios from multivariable analyses, Ref = Reference category

Country N (cows) Variables Categories Odds ratio1 95% CI References

Bangladesh 200 Breed Local Ref – Kayesh et al. 2014
Cross 2.86 1.47–5.56

Sri Lanka 152 Breed Local Ref – Sanotharan et al. 2016
Shahiwal 9.41 5.85–32.23
European cross 21.34 3.13–27.05

Bangladesh 200 Milk yield (L) 0.5 - < 1.5 Ref – Kayesh et al. 2014
1.5 - < 3.0 1.43 0.64–3.21
3 - < 5 3.37 1.36–8.39
5 - < 7 10.91 1.87–63.78
7–10 4.36 0.25–75.3

Bangladesh 96 Milk yield (L) High Ref – Rabbani and Samad 2010
Medium 3.26 0.85–12.49
Low 14.50 3.59–58.52

Sri Lanka 152 Milk yield (L) 9–12 Ref – Sanotharan et al. 2016
< 3 0.93 0.83–5.61
3–6 6.94 1.24–39.02
6–9 1.25 1.01–9.62

Table 6  Reported animal level risk factors (stage of lactation and physical condition) of subclinical mastitis in 4 South Asian countries

1 Odds ratios from multivariable analyses, Ref = Reference category

Country N (cows) Variables Categories Odds ratio1 95% CI References

Bangladesh 330 Stage of lactation Early (< 3 months) 1.64 0.67–3.99 Islam et al. 2010
Mid (3–6 months) Ref –
Late (> 6 months) 7.27 3.96–13.34

Bangladesh 96 Stage of lactation Early (6–90 days) Ref – Rabbani and Samad 2010
Mid (91–180 days) 1.09 0.41–2.9
Late (> 180 days) 5.14 2.04–12.98

India 200 Stage of lactation Early (6–90 days) 1.96 0.86–4.46 Kathiriya et al. 2014
Mid (91–180 days) Ref –
Late (> 180 days) 1.36 0.61–3.04

Pakistan 1457 Stage of lactation > 0.9–3 months 1.42 1.01–2.0 Qayyum et al. 2016
> 3–6 months Ref –
> 6 months 3.37 2.48–4.57

Pakistan 453 Stage of lactation 1–4 months 1.07 0.54–2.12 Hossain et al. 2012
4.1–8 months Ref –
8.1–12 months 4.76 2.64–8.6

Sri Lanka 152 Stage of lactation Early (6–90 days) Ref – Sanotharan et al. 2016
Mid (91–180 days) 1.61 1.41–5.23
Late (> 180 days) 6.44 2.60–15.96

Bangladesh 212 BCS 2–2.5 16.26 2.21–119.44 Sarker et al. 2013
> 2.5–3 21.91 2.89–166.38
> 3 Ref –

Pakistan 453 Body weight ≤ 300 2.48 0.88–6.99 Hossain et al. 2012
301–350 Ref –
351–400 5.88 2.98–11.58
> 400 7.66 3.75–15.61
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In general, pendulous and bowl-shaped udders with flat 
teats seemed to have the highest risk potentially due to 
the greater surface for pathogen contact (Sharma et al. 
2017) if unhygienic udder management persists. Pendu-
lous udders are also more prone to accidental self-inflicted 
injury by the cows (Sarker et al. 2013). Cows with shorter 
tail were more prone to IMI than the cows with longer 
tails, albeit non-significantly. Cows with having milk leak-
age had higher SCM prevalence than the cows with no 
such milk leakage (Hossain et al. 2012) (Table 7).

Housing and herd size

Three studies (Islam et al. 2010; Sarker et al. 2013; Sano-
tharan et al. 2016) reported herd level risk factors for 
SCM in dairy cows. An extensive/open housing system 
was associated with a lower prevalence of SCM than 
semi-intensive or intensive/closed housing (Sanotharan 
et al. 2016). An intensive housing system may contribute 
to more frequent infections as the cow stays longer within 
a small area that may be less clean and, in addition, cows 

Table 7  Reported animal level risk factors (udder and teat condition) of subclinical mastitis in 4 South Asian countries

1 Odds ratios from multivariable analyses, Ref = Reference category, 2Cord formation = hard mass formation inside the udder due to inflammation

Country N (cows) Variables Categories Odds ratio1 95% CI References

Pakistan 1457 Teat shape Cylindrical Ref – Qayyum et al. 2016
Pointed 2.71 2.0–3.67
Flat 1.10 0.73–1.65
Round 1.53 1.05–2.22

Pakistan 453 Teat shape Pointed Ref – Hossain et al. 2012
Cylindrical 21.16 7.97–56.19
Round 12.28 4.36–34.55
Flat 20.90 7.71–56.63

Pakistan 1457 Teat lesions None Ref – Qayyum et al. 2016
Laceration 2.92 2.10–4.20
Abrasion 4.49 2.88–7.0
Inflammation 0.59 0.18–1.97
Cord formation 3.07 0.99–9.49
Hemorrhages 2.30 1.37–3.88
Necrosis 1.64 0.79–3.41
Edema 0.76 0.17–3.38

Pakistan 453 Teat lesions None 1.51 0.34–6.78 Hossain et al. 2012
Teat apex 2.67 0.53–13.42
Skin abrasion 3.78 0.75–19.0
Inflammation 3.72 0.67–20.63
2Cord formation 2.04 0.37–11.33
Hemorrhages Ref –
Necrosis 2.32 0.33–16.19
Udder edema 17.0 2.26–127.75

Pakistan 1457 Udder depth (cm) 10–12 Ref – Qayyum et al. 2016
13–15 2.27 1.46–3.54
16–18 2.87 1.73–4.69

Pakistan 453 Udder shape Cup Ref – Hossain et al. 2012
Round 5.18 2.71–9.93
Bowl 7.36 3.81–14.24

Bangladesh 212 Udder type Others Ref – Sarker et al. 2013
Pendulous 2.39 1.43–4.01

Pakistan 453 Tail length (inches) 20–30 1.76 0.87–3.54 Hossain et al. 2012
30–40 1.19 0.67–2.12
> 40 Ref –

Pakistan 453 Milk leakage Yes 2.81 1.38–5.72 Hossain et al. 2012
No Ref –
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may be more stressed because of overcrowding (Barker 
et al. 2001). Cows from larger herds had a higher SCM 
prevalence than those in small/medium scale farms (Islam 
et al. 2010). The larger herds are usually managed under 
an intensive management system to be commercially via-
ble and, therefore, are likely to have increased pathogen 
exposure due to high stocking density, dirty condition of 
the sheds or equipment, and high humidity. Herds with 
cows with milk leakage were more susceptible to SCM 
(Sarker et al. 2013) (Table 8) probably because the teat 
canal remains open if there is milk leakage. Also, leaked 
milk from the udder might act as a transmission route 
(Steeneveld et al. 2008). Herds with cows with a history 

of IMI also had more SCM (Sarker et al. 2013) (Table 8), 
possibly because infections may persist in cows with a 
previous history of mastitis (Steeneveld et al. 2008).

Feeding

Various feeding systems have been investigated. Hossain 
et al. (2012) compared stall feeding in combination with 
grazing to stall feeding alone. Sarker et al. (2013) compared 
farms that only used concentrates and straw for feeding to 
farms feeding concentrates and grass to their cows. Stall 
feeding together with the grazing of cows was associated 
with a higher risk of SCM than cows under complete stall 

Table 8  Reported herd level risk factors of subclinical mastitis in 4 South Asian countries

1 Odds ratios from multivariable analyses, Ref = Reference category

Country N (Herd size) Variables Categories Odds  ratio1 95% CI References

Bangladesh 330 No. of milking cows Small (1–5) Ref Islam et al. 2010
Medium (6–15) 12.5 0.84–186.31
Large (16 - ≥ 60) 35 1.74–703.03

Sri Lanka 152 Farming system Extensive Ref Sanotharan et al. 2016
Semi intensive 4.08 1.57–10.61
Intensive 10.29 3.76–28.18

Sri Lanka 152 Housing system Open housing Ref Sanotharan et al. 2016
Housing night only 5.32 1.55–18.21
Closed housing 9.21 3.53–24.04

Bangladesh 212 History of previous IMI No Ref Sarker et al. 2013
Yes 12.63 7.56–21.11

Table 9  Reported management level risk factors of subclinical mastitis in 4 South Asian countries

1 Odds ratios from multivariable analyses, Ref = Reference category
2 Some farmers use oxytocin in lactating cows to increase milk let down

Country Herd size Variables Categories Odds ratio1 95% CI References

Pakistan 453 Feed system Stall Ref – Hossain et al. 2012
Stall & Grazing 2.04 1.25–3.34

Bangladesh 212 Grass feeding Yes Ref – Sarker et al. 2013
No 2.28 1.41–3.69

Sri Lanka 152 Separation of infected cow Separated Ref – Sanotharan et al. 2016
All together 7.04 2.48–20.02

Sri Lanka 152 Hygienic practice Good Ref – Sanotharan et al. 2016
Poor 12.61 5.81–27.35

Bangladesh 212 Teat dipping Yes Ref – Sarker et al. 2013
No 2.77 1.51–5.08

Sri Lanka 152 Calf suckling practice Yes Ref – Sanotharan et al. 2016
No 17.98 5.14–62.97

Pakistan 453 2Oxytocin use Rare Ref – Hossain et al. 2012
Frequent 2.57 1.51–4.38

Bangladesh 212 Training received Yes Ref – Sarker et al. 2013
No 1.81 1.12–2.93
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feeding. However, cows with no grass-feeding (concentrate 
and straw-based farms) also had a higher risk of SCM than 
the partly grass-fed cows (Table 9). Previous studies have 
suggested that regular access to pasture reduces the risk of 
SCM (Firth et al. 2019). This might be related to the lower 
stock density and better hygienic conditions on pasture than 
in sheds (Aljoe 2019). Also, grazed grasses may provide 
substances that enhance immunomodulatory function (Di 
Grigoli et al. 2019), which can provide some level of protec-
tion against SCM causing pathogens.

Hygiene, sanitation, and biosecurity

Different studies have reported hygienic measurements in 
different ways and thus have identified different risk factors. 
Lack of separation of infected cows, poor hygienic practices, 
and absence of teat dipping were identified as risk factors for 
SCM (Table 9). Good hygiene, teat dipping and motivating 
and training farmers to practice these are important meas-
ures to prevent infections (Omore et al. 1999).

Keeping newly purchased cows in quarantine for 
3–4 weeks is an important biosecurity measure to prevent the 
spread of infections, particularly contagious mastitis, in the 
existing dairy cows (Barkema et al. 2009). Keeping the dairy 
herd closed (avoiding buying live animals) is good practice. 
But, if farmers do buy live animals, quarantine (Shortall 
et al. 2017) should be mandatory, along with inspection and 
examination of newly acquired stock. Also, the handling of 
isolated animals should be done by trained personnel within 
the facility to protect the herd from carriers of pathogens.

Calf suckling

Mechanical stimulation using lukewarm water or soaking 
cloths in warm water or with hands rather than calf suckling 

to prepare the cow for milking was also associated with 
SCM in cows (Table 9). A milking machine might injure 
the teat canal or teat surface, thus calf suckling might reduce 
the risk of SCM (Mekonnen et al. 2017). The risk of a new 
infection is increased by machine induced changes in the 
condition of the teat-end, such as congestion and edema on 
the teat surface (Hamann et al. 1994a, b). In addition, calf 
suckling removes pathogens from the teat skin and the mix-
ture of milk and saliva prevents colonization of bacteria on 
the teats (Kälber and Barth 2014; Rigby et al. 1976; Rasmus-
sen and Larsen 1998). Suckling also contributes to udder 
emptying, which might be useful in reducing the chance of 
infections or may help cure existing infections.

Overall, the risk factor studies of South Asia revealed 
older age, higher parity, high milk yield, late lactation, a 
bowl shaped or pendulous udder, stall feeding, intensive 
housing, machine milking, and poor hygiene and sanitation 
to be associated with a higher probability of SCM.

Controlling SCM in South Asia

Based on the risk factors identified for SCM in South Asian 
countries, optimization of those factors through manage-
ment is of importance. Risk factors may vary from farm to 
farm. Therefore, although recommendations may be gen-
eralizable for the dairy industry, a specific control plan for 
every dairy farm should be created. This requires an indi-
vidualized approach, in which local veterinarians can play 
a key role (Bangar et al. 2015). Based on the risk factors 
and the strength of the measures of association described 
earlier, we have summarized and prioritized the interven-
tions that should be taken (Table 10). We have averaged 
the odds of the same risk factors from different papers, and 
then ranked the risk factors accordingly. We have prioritized 

Table 10  Prioritization of interventions to control SCM in dairy cows in South Asia

1 Strength of association with SCM is based on the measures of association observed in the literature: +: average odds ratio > 0–3, ++: average 
odds ratio 3–5, +++: average odds ratio 5–10, and ++++: average odds ratio > 10

Risk factor Intervention Strength of 
association with 
SCM1

Poor hygiene of floor, milking, milkers’ hands Improve hygiene and sanitation ++++
No calf suckling Use a calf for stimulating the milk let down and let the calf 

suckle after milking
++++

Too high or too low BCS Adjust the feeding to obtain BCS 2.5–3.0 +++
Stall feeding Explore options for grazing +++
Intensive housing system Explore options for extensification +++
Bowl-shaped/ Pendulous udder shape Breed for cup shaped and non-pendulous udders ++
No facility for quarantine Make a quarantine shed ++
Not practising teat dipping Practice teat dipping ++
Too high non-indigenous breed blood level Breed with local cows +
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them based on their average odds. Of course, the veterinar-
ians interacting with the farmers should identify which risk 
factors are present on a particular farm and, based on that 
farm’s specific risk factors, prioritize interventions. The 
full set of possible interventions is discussed in more detail 
below.

Hygiene, and biosecurity

Disposal of excreta (urine and manure), cleaning and disin-
fection of the barns, cleaning the udder of the cows before 
milking, teat dipping before and after milking, sanitizing 
milker’s hands, proper management of the milking machine 
(where available), and fly control have been proven to be 
effective in controlling environmental mastitis caused by 
coliforms and contagious mastitis caused by S. aureus in 
India (Bachaya et al. 2011). Frequent removal of cow manure 
from the sheds, preventing contact with other livestock and 
animals, using footbaths at the entrance, and access to hand-
washing facilities might also be good biosecurity measures 
to prevent SCM (Sarrazin et al. 2014).

For better hygienic practice and to control pathogen entry, 
a particular milking strategy might be recommended. The 
cows should be provided with feed during milking, espe-
cially concentrates which increase milk flow and reduce the 
duration of milking (Prieto Jimenez 2014), which might 
work as a conditional reflex in cows when done regularly. 
Bachaya et al. (2011) also recommended providing feed and 
water immediately after milking to keep the cow standing, as 
the teat canals remain open for up to 2–3 hours after milking 
(Bhakat et al. 2020; Neijenhuis 2004).

Isolation

Isolation of infected cows is important to prevent new 
instances of SCM, as many pathogens for SCM are con-
tagious. To control SCM in a herd, infected cows should 
be isolated immediately and provided with proper care and 
treatment (Abebe et al. 2016; Dego 2020). Where space is 
limited, the affected cows should at least be placed to one 
side of the animal shed. Milking primiparous cows (usu-
ally healthier) before multiparous cows (at higher risk of 
having SCM) is suggested to control mastitis in dairy herds 
(Bachaya et al. 2011).

Feeding system, feeding, and nutrition

As stall feeding is associated with more SCM, grazing is rec-
ommended where possible. In addition, providing adequate 
space around the feeding and water troughs is also important 
for the movement of the dairy cows (Singha et al. 2021). 
The stock density should be decreased to prevent and reduce 
contamination and transmission of infections.

Feeding high quality feed to the cows is important but 
providing green grass to the cows is a challenge in South 
Asia. To feed good quality roughage, fodder cultivation 
should be encouraged. Required quantities of concentrates 
along with good quality roughage should be supplied to 
the cows on a routine basis to ensure balanced nutrition 
(Krishnamoorthy et al. 2021), which can enhance the func-
tioning of the immune system (Di Grigoli et al. 2019). The 
roughage to concentrate ratio should be 60:40 on a fresh 
product weight basis (Sirohi and Oberoi 2018; Phesatcha 
et al. 2020).

Supplementing micro-nutrients like zinc, copper, cobalt, 
iron, manganese, chromium, and selenium for the dairy cows 
to optimize udder immunity is important (Chamberlain and 
Wilkinson 1996) as the cows are often deficient in micronu-
trients, which should be prevented. Beta-carotene, vitamin 
A, C, E, lactoferrin and L-histidine contribute to effective 
immunity, have an anti-oxidative effect (Spears and Weiss 
2008), and prevent udder tissue degeneration (Mustacich and 
Powis 2000; Spears and Weiss 2008; Warren 2018).

Housing system

Intensive housing systems are reported to be associated with 
SCM in cows in South Asia and other parts of the world 
(Bihon et al. 2019; Tedla et al. 2018; Pugliese et al. 2021; 
Shum et al. 2009). Therefore, where possible, semi-intensive 
housing for cows is recommended. Providing suitable bed-
ding materials like sand can ensure cow comfort and reduce 
the prevalence of SCM (Singha et al. 2021). Cows should be 
kept untied (if possible) to enable movement.

Udder and teat conformation

Udder and teat conformation is important for maintaining 
udder health in dairy cows. Bowl-shaped and pendulous 
udders are identified as risk factors for SCM (Bhutto et al. 
2010; Bharti et al. 2015). Selective breeding for suitable 
udder and teat shape is important for long-term control 
of mastitis. Tightly attached shallow udders and narrowly 
placed rear teats are less prone to mastitis (Dube et al. 2009; 
Fernandes et al. 2019).

Age and parity

Age and parity are important parameters to be considered 
while taking control measures against SCM infection. The 
literature shows that cows aged >7 years and parity >4–5 are 
more susceptible to IMI (Zhang et al. 2016; Taponen et al. 
2017). Of course, the age or parity of a cow cannot be man-
aged, but by taking these factors into account, transmission 
to younger cows can be reduced. For instance, lactating cows 
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might be housed in age/parity groups rather than mixing 
cows of different ages in the same barn. Older cows could 
be housed separately in case of a large herd or be placed on 
one side of the same shed far from the young cows in smaller 
herds. Grouping in this way also facilitates milking the cows 
in the preferred order (from young to old).

Breed and milk yield

Crossbreed cows are more susceptible to SCM compared 
to the local cows (Abebe et al. 2016). As native cows are 
less productive, dairy farming in South Asia depends on 
crossbreeding and, therefore, returning to local breeds for 
milk production is not a viable option. In contrast, to con-
trol mastitis, practical measures can be taken that address 
the underlying causes of the higher prevalence of SCM in 
crossbreed cows. It is not completely known why crossbreed 
cows are more susceptible to mastitis, but it is likely linked 
to the following factors: (1) A higher milk yield increasing 
the chances of pathogen entry through a longer opening of 
teat ends during milking, as well as before and after milking. 
(2) Crossbreed cows possibly experiencing more stress from 
environmental factors such as a high temperature-humidity 
index which suppresses the functioning of the immune sys-
tem. (3) Crossbreed cows possibly being less capable of 
digesting and utilizing the fodder available. These factors 
can be addressed to reduce the susceptibility of crossbreed 
cows to mastitis. For example, increasing the frequency of 
milking might be a good alternative to prevent the accumu-
lation of milk in the udder. Usually milking twice daily is 
common in South Asia, but, for the high yield cows, milking 
three times daily could be recommended and is probably 
economically attractive considering the low costs of labor 
and processing of milk. Providing good quality roughage and 
concentrates (Di Grigoli et al. 2019) or sufficient space for 
free movement inside the sheds (Gustafson 1993) may con-
tribute to a better functioning immune system. Maintaining a 
BCS of around 2.5 to 3.0 is important for a well-functioning 
immune system (Roche et al. 2009) and cows having a BCS 
>3.5 have a greater chance of developing milk fever and 
ketosis (Roche and Berry 2006; Gillund et al. 2001). Thus, 
cows should be inspected regularly to assess their BCS.

Stage of lactation

The literature shows that cows in both early (0 to 90 days) 
and late lactation (> 180 days) stages are more susceptible 
to mastitis (Moosavi et al. 2014; Abebe et al. 2016; Zhang 
et al. 2016). Cows might be stressed immediately after par-
turition, compromising their immunity (Oliver and Sor-
dillo 1988; Sharma et al. 2011). Some measures, including 
providing a straw-bedded maternity shed, vitamin-mineral 
supplements before parturition, and checking dehydration 

before and during parturition, might be helpful to reduce 
stress during parturition. In late lactation, more care for the 
cows could be taken, including increasing the frequency of 
SCC measurement and taking immediate measures if a cow 
tests positive for SCM by drying off the cows followed by 
dry cow therapy.

Further measures

Dry cow management and greater farmer awareness, train-
ing and monitoring are important factors for controlling 
mastitis. There are no systematic studies on these issues in 
South Asian countries and therefore it was not possible to 
include such information on these in this paper as they are 
only practiced to a limited extent in this region. However, 
these factors are very important to consider when attempting 
to control SCM in South Asia and thus have been discussed 
briefly.

For SCM, selective dry cow therapy is an effective option 
(Hogeveen et al. 2011) in the control plan and is a com-
mon practice in developed countries, although appropriate 
management of SCM during lactation is also of importance 
(Adkins and Middleton 2017). Using intramammary long-
acting antibiotics in the cows’ dry period has been reported 
to reduce mastitis occurrence following the freshening of 
the cows (Berry and Hillerton 2002; Rahman et al. 2009; 
Bachaya et al. 2011). It is also reported that dry cow therapy 
reduced mastitis occurrence significantly in the following 
lactation (Ismail et al. 2018). There is evidence that the SCC 
in milk is reduced in subsequent lactations after dry cow 
therapy (Cameron et al. 2015).

Although the present scenario revealed that dry cow 
therapy is being practiced sporadically in South Asia, there 
are no guidelines in this region for dry cow management. 
Selective dry cow therapy is recommended over blanket dry 
cow therapy as the latter contributes more to developing 
antibacterial resistance. To select cows for dry cow ther-
apy, lactating cows ready to be dried off should be screened 
using CMT, and only cows with a CMT score of III-V should 
receive dry cow therapy (Zecconi et al. 2019).

To minimize the burden of SCM in dairy cows, some 
particular steps can be taken, such as monitoring for SCM 
(measured by CMT/ SCC) regularly along with immediate 
action to control SCM (Rahman et al. 2009). It is impor-
tant to encourage and facilitate monitoring facilities, e.g., 
providing farmers with CMT reagents or motivating farm-
ers to carry out regular CMT screening and start measuring 
SCC in bulk milk in milk collection centers. Monitoring 
might also be achieved by providing support in installing 
devices for milk testing and SCC at regional livestock offices 
or regional veterinary institutes. This would, however, be 
costly, as it requires equipment and manpower. Somatic 
Cell Count could be done at random by the milk collection 
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centres. As it is related to quality, specially reducing drug 
residues, of milk, dairies should be encouraged to include 
SCC as a pricing factor and provide this facility at collec-
tion centres. Also, increasing farmers’ awareness regarding 
the risk factors of SCM and how to deal with them might 
be helpful. For this, regular periodic farmer training by vet-
erinary institutes or regional livestock offices is necessary 
(Raina et al. 2017).

Moreover, CMT is a very popular test for SCM diagnosis 
in South Asia although it has some drawbacks. A positive 
CMT result may be associated not only with mastitis, but 
also with other diseases, e.g. metabolic diseases in cows, 
or even with physiological conditions, e.g. lactation phase. 
However, SCC count is not available in South Asia except 
few places. Thus most of the cases the published papers 
used CMT as a threshold for SCM diagnosis in South Asia.

Conclusions

Mastitis is one of the most economically significant diseases 
of cattle in the world and is also highly prevalent in cows 
in South Asian countries. The prevalence of SCM varies 
from low to very high in various studies within the studied 
South Asian countries, supporting the notion that improve-
ment is possible. A number of risk factor studies have been 
performed, but most have studied a similar set of risk fac-
tors that are easily measured but hard to manage such as 
parity, breed, and stage of lactation. Studies on risk fac-
tors of SCM that are manageable, such as those related to 
milking technique and hygiene, were limited in number in 
all four countries, and more extensive research into these 
factors is warranted. This should not only be undertaken 
using observational study designs but, preferably, interven-
tion studies should also be performed to identify promising 
manageable interventions, to quantify the effect that farmers 
may expect from implementing such interventions. Various 
measures have been suggested for controlling SCM, includ-
ing improved hygiene and sanitation of cows, cleanliness 
of milkers and farms, dry cow management, supplementing 
micronutrients, routine screening, and husbandry practices 
like full hand milking, complete milking, teat dipping, pro-
viding feed and water immediately after milking. However, 
evidence supporting the efficacy of these interventions in the 
given circumstances is poor. An individualized country spe-
cific UHCP should be established in South Asia to mitigate 
the incidence and severity of mastitis in this region. This 
would need to be supported by more research on the effec-
tiveness of management interventions through randomized 
controlled trials and continuous monitoring of the mastitis 
situation, using farm monitoring, record keeping and data 
analysis.
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