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Mastitis
What is mastitis?
Mastitis is inflammation of the mammary gland. In cows, it is usually caused by bacteria
which enters the teat canal and moves to the udder. The bacteria multiply and cause a mastitis
infection which results in an inflamed udder. The cow’s immune response to this infection
results in a localised influx of inflammatory cells, seen as an increase in the somatic cell count
(SCC, measured in cells/ml of milk) of the milk in that quarter.
The two main sources of bacteria are from other cows (contagious mastitis) and the environment
(environmental mastitis).

Contagious mastitis
Bacteria which cause contagious mastitis generally live inside udders of infected cows, or on the
teat skin. Two main bacteria causing contagious mastitis are Staph. aureus and Strep. agalactiae.
Transmission of these bacteria between cows and quarters usually happens at milking time by
contact with infected milk. This spread can occur by milk, on milkers’ hands or liners, by cross
flow of milk between clusters and from splashes or aerosols of milk during stripping.

Environmental mastitis
Bacteria which cause environmental mastitis are widespread in a cow’s surroundings – soil,
manure, bedding, calving pads and water, or on body sites of the cow other than the mammary
gland. Housed cows are generally at greater risk than cows grazing outdoors. The main bacteria
are Strep. uberis and E. coli. Most environmental mastitis cases are seen in the period immediately
before calving, through to a few weeks after calving, when the cows are very susceptible to
infection because their natural defence mechanisms are low. Poor housing facilities contribute
significantly to environmental mastitis.
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Forms of mastitis
The forms and signs of mastitis vary depending on the bacteria causing the infection and the
immune response of the cow towards the bacteria. Most cases of environmental mastitis are
clinical but subclinical cases occur too. Cases of mastitis caused by Staph. aureus can be seen
in all the various forms of mastitis.
Table 1. Various forms of mastitis and how they affect the cow, the cows udder and the
milk
Form of
Cow
Udder
Milk
mastitis
Severe clinical
mastitis

Extremely ill and
may die

May become
gangrenous
(black mastitis)

May initially look normal although the
cow is obviously sick, but soon becomes
abnormal, often watery and blood stained

Acute clinical
mastitis

May or may not be
sick

Hot swollen and
painful

Abnormal and can be discoloured and
contains clots and/or blood

Clinical mastitis

No observable
changes

Shows little change

Clots are clearly seen

Mild clinical
mastitis

No observable
changes

Shows no
abnormalities

A few clots or flakes occur

Chronic mastitis

No observable
changes

Lumps may be felt

Mild changes, such as wateriness

Subclinical mastitis

No observable
changes

No observable
changes

No observable changes but significant
changes in milk SCC

Somatic Cell Count Levels
Uninfected cows generally have SCC levels less than 100,000 cells/ml. A rise in SCC above
200,000 cells/ml generally indicates that an infection has occurred, while a herd could have
a SCC of 200,000 cells/ml, there can be cows within that herd with individual SCC above and
below this average. Somatic cell count generally increases with lactation length and parity;
however in uninfected quarters this elevation is minimal.

How does mastitis affect the farm?
Mastitis is considered to be one of the most costly dairy cattle diseases, thus making it highly
relevant to dairy farmers. The losses associated with mastitis are often underestimated at
farm level as many of the losses are unseen, like reduced milk production and lower herd
growth potential which can impact expansion. The costs of mastitis are broad and varied and
include reduced milk production, diagnostics, treatment, discarded milk, reduced milk quality,
penalties, increased culling, increased mortality, increased incidence of other diseases and
increased labour (Geary et al., 2012).
In addition to the financial costs of mastitis there can also be a significant impact on the
farmers’ quality of life e.g. the stress that results from dealing with mastitis in a herd.
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How does mastitis affect the milk processor?
Mastitis has implications at processor level as well as at farm level. As SCC increases it impacts
the volume and composition of milk produced. This has implications at processor level in
terms of the yield and quality (e.g. colour, texturwe, flavour, smell) of the final product. This
ultimately affects the processor profit, the milk price that can be paid and the component
values of milk (€/kg of fat and protein). Research is currently being carried out in Teagasc
Moorepark to estimate the impact of mastitis on processor profitability. Moreover, Ireland’s
image of a green and healthy producer of high quality milk has given the Irish dairy market a
competitive advantage thus making it a market of choice for the production of infant formula,
ensuring a low SCC is essential to this continued investment.

Why estimate the costs of mastitis?
Mastitis is estimated to cost the New Zealand and US dairy industries €180 million and €1.3
billion per annum, respectively. Irish research has demonstrated the impact of mastitis on
farm profitability (Geary et al., 2012) and research is currently being carried out to estimate
the impact of mastitis on processing profitability. International research suggests that the
single most influential factor in motivating change is demonstrating the cost of the status
quo. Therefore estimating the current cost of mastitis on Irish dairy farms is the first practical
step in motivating farmers to improve mastitis control, thus enhancing milk quality and farm
profitability.
For further practical advice and information please consult the CellCheck Farm Guidelines for
Mastitis Control and the CellCheck Programme at
www.animalhealthireland.ie/page.php?id=29
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Economics of mastitis
Cost components
The impact of mastitis on the profitability of Irish dairy farms was examined by Geary et
al. (2012). The cost components examined in that paper were (i) milk production losses, (ii)
diagnostic testing, (iii) treatment, (iv) discarded milk, (v) veterinary attention, (vi) culling and
(vii) penalties. Irish specific data for each of these cost categories was collected from a number
of sources including a study of 360 herds (Kelly, 2009), the Irish Cattle Breeding Federation milk
recording database, and two farmer surveys (Herd Ahead Survey and Mastitis Farm Practice
Survey). More detail on each of these cost components is provided in the Appendices.
Farms were characterised by five SCC categories of ≤100,000, 100–200,000, 200–300,000, 300–
400,000, and >400,000 cells/ml. In this analysis the farm size was assumed fixed at 40 hectares
with average milk sales of 521,000kg per annum.
Using this data the impact of mastitis on farm receipts, farm costs and farm profit was
estimated for each SCC category.

Farm receipts
As SCC increased total farm receipts decreased (Figure 1).
195,000
190,000

Total farm receipts €

185,000
180,000
175,000
170,000
165,000
160,000
155,000
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<100,000

100-200,000

200-300,000

300-400,000

>400,000

SCC Categories (cells/ml)

Figure 1. Total farm receipts for each SCC category
Total farm receipts are comprised of milk receipts and livestock receipts. As SCC increased
the volume of milk produced decreased, therefore milk receipts decreased. However as SCC
increased, livestock receipts increased due to the number of cows culled due to mastitis
increasing. Combining both resulted in a reduction in net receipts when SCC exceeded 100,000
cells/ml.
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Farm costs
As expected, total farm costs increased as SCC increased. All the costs associated with
mastitis increased, including diagnostic testing, treatment, veterinary attention and increased
replacement heifer rearing costs.
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185,000
180,000
175,000
170,000
165,000
160,000
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150,000
<100,000
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>400,000

SCC Category (cells/ml)

Figure 2. Total farm costs for each SCC category

Net farm profit
As SCC increased net farm profit decreased. Farm net profitability was reduced from 5.9 cents/
kg at a SCC of <100,000 cells/ml to 2.3 cents/kg at a SCC of >400,000 cells/ml.
Table 2. Net farm profit for each SCC category
SCC category (,000 cells/ml)
Net farm profit, €
Difference relative to SCC
<100,000 cells/ml

<100
31,252
0

100-200
26,771
4,481

200-300
19,661
11,591

300-400
16,936
14,316

>400
11,748
19,504

Labour costs in terms of the additional time required to treat and manage mastitis herds were
not included in this work due to a lack of Irish specific data.
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Mastitis CostCheck
The objective of the mastitis CostCheck calculator is to allow each dairy farmer to estimate
the potential gains in profit from reducing the incidence of mastitis on his/her dairy farm,
using their own data. This tool was developed by Teagasc Moorepark in consultation with the
CellCheck Technical Working Group and was funded through the Department of Agriculture,
Food and the Marine Research Stimulus Fund. This tool can now be downloaded from the
Teagasc and Animal Health Ireland websites (Links provided, p. 1).
The CostCheck calculator is a Microsoft Excel based tool which has a user friendly interface.
Provided below is an outline of the mastitis CostCheck calculator and how it works.

Opening screen

Figure 3. Opening screen of the Mastitis CostCheck Calculator
This is the first screen the user will see upon opening the mastitis CostCheck calculator. The
user has a choice of using either the Quick CostCheck calculator or the Complete CostCheck
calculator. The Quick calculator requires only two inputs and provides an estimate of the
impact of mastitis on net farm profit; the Complete CostCheck calculator allows the user to
input more data for a farm specific analysis.
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Quick CostCheck Calculator

Figure 4. Quick CostCheck calculator

On selecting the Quick calculator this screen is displayed. This is a short cost of mastitis
calculator, whereby the only data entered by the user is the number of cows they are milking
and the most recent annualised SCC category of their dairy farm (as reported in your milk
statement). The calculator then returns an estimate of the reduction in net farm profit due to
mastitis on the user’s dairy farm.
If the user wants a more detailed analysis then he/she can select the Complete CostCheck
button and this will bring the user back to the opening screen.

Complete CostCheck Calculator
On selecting the Complete CostCheck calculator the user will see a screen where numerous
inputs are required.
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Inputs

Figure 5. Herd and Farm inputs of the mastitis CostCheck calculator
• While the yellow cells are pre-populated with estimated values based on the selected SCC
categories all values highlighted in yellow can be changed by the user based on their own
data.
• The calculator begins by capturing data on the average milk production per lactation per
cow on your farm. The baseline assumption is 5,500 litres, this can be modified by the
user.
• The user then enters the number of cows and heifers they are currently milking (100 in
this example). The target number of cows and heifers milking is the same as the current
to ensure a like for like comparison.
• The user then selects the current SCC category of their dairy farm (300-400,000 cells/
ml in this example) and the target SCC category i.e. what you would aim to and could
achievably reduce the SCC to (100-200,000 cells/ml in this example).
• Based on the selected SCC category the calculator selects the appropriate milk production
loss based on research carried out by Teagasc Moorepark. The user cannot modify this
assumption. For more detail on how the milk production losses were calculated please
see Appendix 1.
• The calculator will pre-populate the number of cases treated in total across the herd for
both the current and target, based on the SCC categories selected. If the user does not
agree with the estimated figures he/she can change the figures based on their own data.
For more detail on how the cases treated were calculated please see Appendix 2.
• The calculator will also pre-populate the number of cows culled due to mastitis for both
the current and target, based on the SCC categories selected. If the user does not agree
12

with the estimated figures he/she can change them based on their own data. For more
detail on how the culling figures were calculated please see Appendix 3.
• There is also an opportunity to account for cows that might have died due to mastitis
in the current lactation. The user can also account for any penalties incurred in the
current lactation due to SCC exceeding 400,000 cells/ml. The baseline assumptions in the
model for both these categories is zero, however the user can, and should, change these
if applicable to them.

Cost Assumptions

Figure 6. Cost inputs of the mastitis CostCheck calculator
• The milk sales net margin is assumed at 21 cents per litre, based on a milk price of 27
cents per litre less 6 cents for milk related production costs (deducted as the milk is not
produced). This can be modified if the user requires.
• The treatment costs in the calculator are based on a survey carried out with commercial
dairy farmers. They account for antibiotics, veterinary costs and treatment practices
which will vary across each SCC category. The treatment costs for each SCC category are
pre-populated based on research but the user can modify these costs if more farm-specific
information is available. For more detail on how the treatment costs were calculated
please see Appendix 2.
• The cull cow value and heifer replacement costs are pre-populated with €550 and €1,451,
respectively. The user can amend these costs where they have more information.
• More detail is available on all background assumptions by clicking on the “Assumptions”
button which is to the right of the cost assumptions in the Complete CostCheck calculator.
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Results
The results are split into two sections; Summary Results and Detailed Results. The Summary
Result provides an estimate of the gain from reducing SCC. The Detailed Results provides a
breakdown of the cost components: milk production, treatment, culling and other costs.

Summary results

Potential gain in profit from
moving from the current SCC to
the target SCC.

Figure 7. Summary results of the mastitis CostCheck calculator
• The potential gain/money that could be saved by reducing your SCC from the current
category to the target category is reported (€10,301 in this example)
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Detailed results

Total volume of milk not
produced by the herd based on
the Current SCC category when
compared to an average SCC
<100,000 cells/ml

Total volume of milk not
produced by the herd based on
the Target SCC category when
compared to an average SCC of
<100,000 cells/ml

Figure 8. Breakdown of the Current and Target costs
Net profit foregone from
reduced milk sales
(36,733*€0.21 cents/litre)

Net profit foregone from
reduced milk sales
(17,412*€0.21 cents/litre)

• A detailed breakdown of the current and target cost components of mastitis is provided:
ŨŨ Milk production: The reduction in the volume of milk produced for the herd with the
current (36,733 litres) and target (17,412 litres) SCC over the length of the lactation is
provided. The reduction in net profit due to reduced milk sales is also reported for the
current (36,733*0.21 = €7,714 in this example) and target SCC categories (17,412*0.21 =
€3,656 in this example).
ŨŨ Treatment: The current (€558 in this example) and target (€198 in this example)
treatment costs incurred as well as the value of milk withheld during treatment are
reported.
ŨŨ Culling: The receipts generated from cull cows, the cost of purchasing heifers to replace
the cull cows and the net culling cost for both the current (€9,572 in this example) and
target (€4,059 in this example) SCC categories are reported.
15
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ŨŨ Other Costs: The cost of replacing cows that died due to mastitis and the cost of
penalties imposed for high SCC milk is also presented. In the example presented here
this herd has not incurred any of these costs.

Examining a breakdown of the cost components in Figure 9 it is clear that milk production
losses and culling contribute the most to the overall costs of mastitis in any SCC category.
20,000
18,000
16,000

Euros

14,000
12,000
10,000
8,000
6,000
4,000
2,000
0
300-400

100-200
SCC Category (,000 cells/ml)
Milk production

Treatment

Culling

Figure 9. Diagram of how much each cost component contributes to the net costs
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Getting started
• The mastitis CostCheck calculator is now available from the Teagasc Moorepark website
and the AHI Cellcheck websites
• Carry out this analysis for your dairy farm
• Set achievable targets
• Work in conjunction with your Teagasc adviser, veterinarian, milking machine technician,
co-op advisers and milkers to implement effective management practices to help achieve
your target
• Consult the CellCheck Farm Guidelines for Mastitis Control for practical advice and
information

Case studies
The inputs and results of three case studies are presented below. These case studies demonstrate
how the mastitis CostCheck calculator can be used by farms with various SCC categories.

Farm 1:

50 hectare farm, milking 80 cows, annual average milk production per cow is
5,000 litres. The current SCC is 450,000 cells/ml. The target SCC is 250,000 cells/
ml. Penalties were incurred.

Farm 2:

50 hectare farm, milking 80 cows, annual average milk production per cow is
5,000 litres. The current SCC is 350,000 cells/ml. The target SCC is 150,000 cells/
ml. Penalties were incurred.

Farm 3:

50 hectare farm, milking 80 cows, annual average milk production per cow is
5,000 litres. The current SCC is 250,000 cells/ml. The target SCC is <100,000 cells/
ml. No penalties were incurred.

Key points
Farm 1:

Decreasing SCC from 450,000 cells/ml to 250,000 cells/ml the net farm profit was
estimated to increase by €9,212. Recovering 43% of the reduction in net farm
profit at the higher SCC category.

Farm 2:

Decreasing SCC from 350,000 cells/ml to 150,000 cells/ml the net farm profit was
estimated to increase by €10,614. Recovering 62% of the reduction in net farm
profit at the higher SCC category.

Farm 3:

Decreasing SCC from 250,000 cells/ml to <100,000 cells/ml the net farm profit
was estimated to increase by €9,772. Recovering 80% of the reduction in net farm
profit at the higher SCC category.
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Case Study 1
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Case Study 2
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Case Study 3
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Appendix 1. Milk Production Loss
As SCC increases the volume of milk the cow produces decreases. The effect of SCC on milk
production in Ireland was examined by Kelly (2009). Using 237,695 individual cow test day
records extracted from the ICBF database Kelly examined the relationship between SCC and
milk yield across parities. The analysis estimated the average milk losses per day across the
lactation for parity 1 to 5 cows across various SCC categories.
To calculate the milk production loss within each SCC category the average parity structure of
the herds in each SCC category was required. This was estimated from a sample of ICBF milk
recording farms.
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>400

300-400
300-400

200-300
200-300

-100

100-200
100-200

Volume of milk lost per cow per lactation
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0
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Figure 1.1 illustrates the volume of milk lost per cow over the length of the lactation for each
SCC category. A production loss of zero is assumed at a SCC of <100,000 cells/ml. These are the
production losses assumed in the CostCheck calculator.
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Figure 1.1 Estimated milk production loss per cow over the length of the lactation for each SCC
category
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Appendix 2. Treatment
Cases treated
The proportion of the herd treated for clinical and subclinical mastitis for each SCC category
was estimated from a sample of Irish dairy farmers. We collected data on the number of
clinical and subclinical cases treated in the last lactation and then split the sample by their
SCC category (obtained from the ICBF database). Table 2.1 summarises the proportion of the
herd treated for clinical and subclinical mastitis. These proportions are used in the CostCheck
calculator to estimate the number of cases treated.
Table 2.1 The proportion of the herd treated for clinical and subclinical mastitis for each
SCC category
SCC threshold (,000 cells/ml)
Cases treated
<100
100-200
200-300
300-400
>400
Clinical, %
Subclinical, %

11
1

15
1

21
4

29
2

38
1

The clinical mastitis cases treated were also split into two categories: mastitis (89%) and severe
mastitis (11%). Severe mastitis cases received IV antibiotics and veterinary attention.

Treatment practices
Treatment practices, in terms of the treatment used (tubes, injectable antibiotics, IV antibiotics)
to treat mastitis are variable across farms. Therefore to estimate the average cost of treating a
mastitis case we surveyed a sample of Irish dairy farmers. The average treatment practices of
Irish dairy farmers across each SCC category are presented in Table 2.2.

Table 2.2 Treatment practice assumptions per SCC category
Cases treated with
Intra-mammary tubes only, %
Injectable antibiotics only, %
Both, %

SCC threshold (,000 cells/ml)
<100

100-200

200-300

300-400

>400

59
5
37

90
1
9

73
6
21

55
19
26

37
32
31

Estimating the cost of treating a mastitis case
To estimate the cost per case treated we used the treatment practice data for each SCC category
and calculated a weighted cost of treating SCC for each category. The injectable antibiotic
costs are representative of a weighted cost, accounting for both mastitis and severe mastitis
cases treated and the treatments received.
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How the treatment costs were calculated is illustrated in the example below:
The cost per case treated with a bulk milk SCC of 100-200,000 cells/ml:
90%
1%
9%
=

*
*
*

€9.90
€21.26
€31.16
€11.85

(cost of intra-mammary tubes)
+
(cost of injectable antibiotics)
+
(cost of treating with both)
Cost of treating mastitis with a SCC of 100-200,000 cells/ml

The same methodology was used to estimate the cost of treating a mastitis case for each SCC
category. Table 2.3 summarises the cost per case for each SCC category.
Table 2.3 The cost per mastitis case treated for each SCC category
SCC threshold (,000 cells/ml)
<100

100-200

200-300

300-400

>400

18

12

15

18

21

Cost per case treated, €

Appendix 3. Culling
The number of cows culled due to mastitis is estimated in the CostCheck calculator based on
the number of cows and heifers milked and the SCC category selected. These estimates are
based on a survey of a sample of Irish dairy farmers. We collected data on the number of cows
culled due to mastitis in the last lactation and then split the sample by their SCC category.
The proportion of the herd culled due to mastitis was estimated from this sample and is used
to estimate the number of cases culled due to mastitis in the CostCheck calculator. Table 3.1
summarises the proportion of the herd culled due to mastitis for each SCC category.
Table 3.1 The proportion of the herd culled due to mastitis for each SCC category
SCC threshold (,000 cells/ml)
Proportion culled, %

<100

100-200

200-300

300-400

>400

3

5

9

11

13
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Notes
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