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  INTRODUCTION 
Mastitis is one of the most costly problems in the dairy in-
dustry. It could be defined as an inflammatory reaction of 
mammary gland parenchyma that can have infectious, trau-
matic or toxic nature. Furthermore, it is characterized by 
physical, chemical and usually bacteriological changes in the 
milk and by pathological changes in the glandular udder tissue 
(International Dairy Federation, 1987). The clinical severity 
can be mild, moderate, severe or permanent (Østergaard et al. 
2005). Mastitis is an endemic disease in the dairy sector 
worldwide, causes serious economic losses (Seegers et al. 
2003; Halasa et al. 2007). Nationally, worldwide annual losses 
due to mastitis have been estimated to be approximately 35 
billion US dollar (Wells et al. 1998). Several studies have 

taken all of the direct and indirect costs into account and 
have produced average figures of $168 (Bar et al. 2008), 
$254 (Huijps et al. 2008), and $518 (Hagnestam-Nielsen 
and Ostergaard, 2009) for the cost of a case of clinical mas-
titis. All estimates suggest that mastitis is a costly productive 
disease, but estimates vary greatly because they are formulated 
using different parameters of loss, different estimation meth-
odologies, and different origins of data. The sources of losses 
and costs include decreased milk yield, changed milk composi-
tion, decreased milk quality, drug costs, veterinary fees, in-
creased labor, discarded milk, costs of replacement heifers, 
reduced slaughter value, idle production factors and lost future 
income that results from culling (Schepers and Dijkhuizen, 
1991). Many studies have been taken on microbial and pre-
ventive aspects of this disease as well simulative form. 

 

This study utilized daily records of 2000 Egyptian Holstein dairy cows. The productive, reproductive and eco-
nomic data during a whole lactation season were recorded for healthy and mastitis cows. Two risk factors for 
mastitis were included, parity and season of calving. Mastitis cows had significant (P<0.05) decreased average 
daily milk yield (26.25 kg) and 305 day milk yield (8006 kg) compared to healthy cows (28.95 and 8829 kg, 
respectively). Mastitis cows recorded higher calving interval compared to healthy one (413.7 vs. 352.2 days). 
There were significant (P<0.05) increases in total variable costs and total costs of mastitis cows compared to 
healthy cows. Significant differences (P<0.05) were recorded for partial and collective efficiency measures, 
veterinary supervision as percent from costs, where high estimates were calculated for mastitis cows (0.89 and 
0.80, respectively). Also the total veterinary management as percent from total costs showed more increase in 
mastitis cows compared to healthy contemporaries (4.22 vs. 2.68%). The mastitis cows recorded decreased total 
returns / total cost % versus healthy cows (108.7 vs. 121.4%). Finally, it could be concluded that mastitis had 
detrimental effects on the productive and economic efficiency of the dairy farms.  
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However, few studies have been conducted on field data to 
estimate production related loss and treatment cost 
(Selvaraju, 2013; Sinha et al. 2014). Direct financial losses 
from clinical mastitis per cow per year within farm ranged 
from 43.63 to 84.84$. They included losses from discarded 
milk, cost for drugs, veterinary service, herdsman’s time, cost 
for an extra milking machine and cost for antibiotic treatment 
in drying off cows. The economic value for the incidence of 
clinical mastitis ranged from 58.3 to 80.1 $ per clinical mastitis 
case per cow per year (Wolfova et al. 2006). The objective of 
this study was to analyze the incidence and economics of 
mastitis in terms of production effects and profit margin of 
managed Egyptian Holstein cows. Quantification of such 
economic and production losses not only helps to take pre-
ventive measure, but also an extent to avoid loss and im-
proving the profit margin to the farm owners.  

 

  MATERIALS AND METHODS 
This work was reviewed and approved by the Animal Care 
and Welfare Committee of Zagzaig University, Egypt. 
  
Animals and management  
Data used in this study included daily milk yield (DMY) and 
clinical mastitis cases of 2000 Holstein dairy cows in 5 private 
dairy farms belonging Sharkia province, Egypt. Productive, 
reproductive and economic data were obtained from appropri-
ate records stored in those farms. Cow's parity classified into; 
primiparous (first lactation) and multiparous (second or higher 
lactation). Season of calving is defined by 3-month intervals; 
winter, summer, spring and autumn (Faye et al. 1998).  

Cows were housed in free stall, had a free access to water 
and fed a total mixed ration (TMR). The body condition 
score ranged from 2.5 to 4. The total mixed ration was pro-
vided twice / day for the all cows. The ration was mixed 
daily and modified according to the exact milk production 
and body condition score of the cows. TMR was formulated 
to balance the optimum requirements of energy, protein, 
minerals and vitamins. Monthly, TMR was sampled and 
analyzed by wet chemistry methods. The primary analysis 
of TMR include crude protein (16.91%), neutral detergent 
fiber (24.83%) and net energy for lactation (Mcal/kg=1.76). 
Alfalfa hay was the primary used forage. The productive 
and reproductive data were recorded and tracked using a 
commercial on-farm computer software programs (Afi 
Farm version 4.1).  

Cows were machine-milked 3 times daily in milking parlors. 
Teats of cows were sanitized by dipping them in 0.5% iodine 
teat dip or via mechanical sprayers before and after milking. 
Milk meters recorded individual cow’s milk production was 
stored in a computerized database. Cows detected with clinical 
mastitis were moved into a hospital pen. 

Clinical mastitis was diagnosed if milk from one or more 
glands was abnormal in color, viscosity, or consistency, 
with or without accompanying heat, pain, redness, or swell-
ing of the gland, or generalized illness. Based on initial 
physical examination, each cow was assigned a severity 
score of 1 (least severe) to 3 (most severe). Affected cows 
were examined twice daily, within 30 min after machine 
milking, and severity scores, and treatments were adjusted 
accordingly (Morin et al. 1998). Examinations and treat-
ments were discontinued when a cow received 3 consecu-
tive severity scores of zero (no evidence of clinical masti-
tis). 
 
Data collection and economic measures  
Productive and reproductive traits include average DMY, 
calving interval (CI), lactation length, cow's parity and 305-
day milk yield. Variable costs included feed costs, labor 
costs, total veterinary management costs (service, 
treatment, disinfectant and veterinary supervision costs), 
uncertainly costs that calculated as the value for the cash 
price and includes the value of animal died, and costs 
related to production (Atallah, 1997). Cost of services was 
calculated as: number of services till conception occur × 
cost of service. Fixed costs included animals, building and 
equipment depreciations. The depreciation rate calculated on 
the basis of 25 years for buildings and on 5 years for 
equipments as: Depreciation rate= value of asset / age of asset 
(year). Taxes, salaries and interset rates were calculated on the 
basis of the interest rate 5% ($/cow). Constituents of total costs 
inculdes the sum of the variable and fixed costs (Tom, 2000). 
Income parameters of dairy production ($/cow) included; total 
milk returns= amount of kg milk produced × price of kg milk; 
value of calves sold per each dairy cow; fecal matter= amount 
of fecal matter produced cubic meter × price of cubic meter 
and net income= total return – total costs (Atallah, 2004). 
Economic Efficiency measures included partial and collective 
efficiency measures. Partial efficiency measures included 
veterinary supervision costs / total costs % and total veterinary 
management costs / total costs % (New, 1991; Gilson, 1995). 
Collective efficiency measures included total returns / total 
costs % and total × ariable costs % (Lundholm, 2005). 
 
Statistical analysis  
All the data were analyzed using SPSS/PCT, 2001 (Foster, 
2001). The general linear model (GLM) procedure was 
used to analyze the productive and economic measures. The 
model for statistical analyses included the fixed effects of 
health condition (healthy vs. mastitis), season of calving (4 
levels) and parity (primiparous vs. multiparous). The com-
parison of means was carried out with Duncan’s multiple 
range tests, after verifying normality using Kolmogorov-
Smirnov test.  
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  RESULTS AND DISCUSSION 
The risk factors for incidence of mastitis in dairy cows include 
lactation stage, parity, yield level, previous diseases, season, 
and contagious spread of the infection from herd mates 
(Østergaard et al. 2005). Mastitis was the only disease having 
a clear relationship between milk yield and risk of occurrence 
(Ingvartsen et al. 2003). 
 
Parity and season of calving affecting incidence of clinical 
mastitis  
Incidences of clinical mastitis related to the parity and season 
of calving were illustrated in Table 1.  
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Incidence of clinical mastitis was higher in the multiparous 
cows (14.59%) than in primiparous ones (10.51%). Incidence 
of clinical mastitis in the current study was lower than recently 
reported in pure Holsteins and their crosses (El-Tarabany and 
El-Bayoumi, 2015). This may be due to the fact that the older 
animals are more susceptible to infection than younger ones, 
because with advancing age, the udder becomes more pendu-
lous, thus increasing the risk of being injured and exposed to 
infections by microorganisms. Also, high milk yielders and 
aged cows are more susceptible to mastitis as its glandular 
tissues are more susceptible to infection (Radostits et al. 2000). 
The defense mechanism in aged cows is poorer than in 
younger cows as polymorphonuclear leukocyte function is 
more active in primiparous than multiparous cows (Dulin et al. 
1988; VanDorp et al. 1999; Fleischer et al. 2001; Dego and 
Tareke, 2003).  

On the other hand, earlier report found neither an increasing 
nor a decreasing risk of mastitis with parity (Kadarmideen and 
Pryce, 2001). The dairy cows lactating during winter were 
associated with higher incidence of mastitis than those started 
during summer.  

This may be due to wet season which is suitable for growth 
and flaring up of the most types of microorganism causing 
mastitis. Dego and Tareke (2003) also concluded that mastitis 
was significantly more prevalent in the wet season than in the 
dry season. Likewise, the overall prevalence of mastitis was 
19.9% and 44.8% in dry and wet seasons, respectively. The 
prevalence of mild mastitis was 17.3% and 40.7%, whereas 
that of moderate mastitis was 2.6% and 4.1% in dry and wet 
seasons, respectively (Rahman et al. 2009).  

Effect of mastitis on some productive and reproductive 
traits  
Overall mean of DMY for mastitis cows was significantly 
lower than the healthy one (26.25 vs. 28.95 kg). Also, the mas-
titis cows showed a significantly lower DMY than the healthy 
ones in all seasons (Figure 1).  
 
 
 
 
 
 
 
 

Table 1 Incidence of clinical mastitis in relation to the parity and 
season of calving  

 Clinical mastitis 
Factors  Number  

 Number % 

Primiparous 780 82 10.51  Parity 
Multiparous 1220 178 14.59  

Winter 715 101 14.12 
 

Summer 490 56 11.42 
 Season of calving 

Spring 455 62 13.62 
 

Autumn 340 41 12.05 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1 Daily milk yield (DMY), 305-day milk yield (305-MY) and 
calving interval (CI) for the healthy and mastitis cows in relation to the 
parity and season of calving 

 
In the same way, the overall mean of 305 MY of mastitis 

cows was significantly lower than the healthy ones (8006 vs. 
8829 kg). Primiparous and multiparous healthy cows had sig-
nificantly higher 305-DMY than the mastitis cows. Also, in 
different seasons, mastitis cows had a significantly lower 
DMY than the healthy ones.  

These results are in agreement with authors who reported 
that, losses in milk production for mastitis cows were 341 kg 
in the first 60 days after the clinical case (Bartlett et al. 1991). 
Furthermore, milk production losses for the rest of lactation 
following clinical mastitis at nearly 700 kg for the first lactat-
ing cows and 1200 kg for the second or higher lactating cows 
(Wilson et al. 2004). Cows contracted mastitis had a daily 
production advantage of 2.6 kg over their herd mates until they 
contracted the disease.  
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These results are in harmony with previous reports which 
concluded that the average daily milk produced by the mastitis 
cows (19.20 kg/day) were lower than the healthy one (28.90 
kg/day) (El-Tahawy, 2007). Furthermore, the 305-day milk 
yield of mastitis cows was 5856 kg, compared to healthy cows 
(8814.50 kg).  

In general, mastitis cows had significantly longer CI (413.7 
days) compared to healthy cows (352.2 days). Primiparous 
mastitis cows had slightly higher CI than multiparous mastitis 
cows; however, both were higher than healthy primiparous and 
multiparous cows. Similar finding mentioned that the fertility 
of primiparous mastitis cows was more adversely affected 
(P<0.05) than pluriparous ones relative to their controls 
(Barker et al. 1998). In different seasons, mastitis cows had 
higher CI than healthy cows. For calving season effect on CI, 
the winter showed the highest estimate (423.55 days). 

  
Effect of mastitis on costs and net profit of dairy farm  
Variable cost, total cost, return and net profit for the mastitis 
and healthy cows were summarized in Table 2. Mastitis cows 
had high variable and total costs due to increased costs of 
treatment and total veterinary management in comparison with 
healthy one. Also, mastitis cows had lower returns and net 
profit than healthy one, probably due to the sharp decline of 
milk production which never returns again to its peak after 
treatment. Our estimated production loss for mastitis cows was 
in agreement with previous studies (Hortet and Seegers, 1998). 
They reported that, mastitis caused a decrease in the economic 
net margin per cow (40 to 50%). The largest part of this loss is 
due to a decrease in milk yield per lactation (5 to 7%). Esti-
mates of milk yield loss ranged from 100 to 500 kg/cow per 
lactation.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Similarly, Atallah (2004) reported that the total returns of 
mastitis cows were lower than healthy ones. Primiparous and 
multiparous cows contract mastitis had significantly higher 
total variable cost, total cost and significantly lower total return 
and net profit in comparison with primiparous and multiparous 
healthy cows.  

The multiparous healthy cows recorded the highest net 
profit followed by the primiparous healthy cow. However, the 
primiparous mastitis cows had the lowest net profit value. Pre-
vious studies stated that the total loss due to mastitis depend on 
parity and the time of mastitis occurrence (Rajala-Shultz et al. 
1999).  

Similarly, El-Tahawy (2007) stated that the primiparous and 
pluriparous mastitis cows had significantly (P<0.05) higher 
variable and total costs compared to their controls. Significant 
differences between mastitis and healthy cows for the partial 
and collective efficiency measures have been established in 
Table 3.  

Regarding veterinary supervision related to total costs, there 
was significant difference between healthy and mastitis cows 
(0.80 vs. 0.89).  

Multiparous and primiparous mastitis cows had significantly 
higher value than healthy ones in different seasons. Also, over-
all mean of total veterinary management to total costs showed 
increase in mastitis cows than healthy ones (4.22 vs. 2.68). 
Cows calving in winter season and contracted mastitis showed 
higher total veterinary management to total cost in comparison 
with other seasons.  

Our results were consistent with previous trial, which dem-
onstrated that the cost of veterinary services to total cost repre-
sented about 5.4-5.99% for the diseased cows (El-Hussani, 
1992).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2 Effect of mastitis on variable costs, total costs, and total returns per cow in relation to the parity and season of calving 
Total variable costs Total costs  Total returns Net income  Classifications

(US. $) (US. $) (US. $) (US. $) 

H1 1523±12.1B 1631±26.8B 1980±26.8A 349±16.8A 
Overall

M2 1549±30.4A 1657±37.1A 1802±44.7B 144±14.2B 

H 1523±18.5b 1631±45.1b 1914±39.7a 283±30.2a 
Primiparous 

M 1549±31.6a 1657±42.7a 1782±42.8b 125±10.1b 
Parity

H 1524±15.6b 1632±38.3b 2046±34.4a 415±17.7a 
Multiparous 

M 1550±24.8a 1659±37.5a 1822±39.8b 164±11.8b 

H 1521±24.1b 1630±44.8b 2040±30.9a 409±29.1a 
Winter 

M 1550±24.2a 1659±25.1a 1829±33.2b 172±9.5b 

H 1523±44.8a 1632±47.2a 1947±42.1a 342±25.1a 
Summer 

M 1548±25.2b 1656±25.4b 1754±25.1b 98±8.8b 
Season of calving 

H 1524±23.5b 1631±48.1b 1871±42.2a 240±15.1a 
Spring 

M 1549±33.7a 1657±37.1a 1782±28.6b 124±10.8b 

H 1525±25.4b 1633±43.5b 2036±51.4a 403±17.4a 
Autumn 

M 1550±34.5a 1658±45.5a 1844±29.7b 186±15.5b 
The means within the same row with at least one common letter, do not have significant difference (P>0.05). 
1 H: healthy cows.  
2 M: cows with mastitis. 
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While, others concluded that the veterinary expenses ac-

counted 1.61% of total costs (Gilson, 1995). Furthermore, 
veterinary supervision and total veterinary management costs 
to total costs for healthy cows were 1.01 and 2.57%, respec-
tively, while those for mastitis cows were 0.81 and 2.10% (El-
Tahawy, 2007). 

 

  CONCLUSION 

Mastitis had great depressive effects on the productive and 
reproductive efficiency of primiparous or multiparous Egyp-
tian Holstein dairy cows in different seasons. Healthy cows 
had high economic efficiency, while mastitis cows had in-
creased variable and total costs, concomitantly with decreased 
returns and net profit. Over the past couple of decades, 
strong emphasis has been placed on the development of 
mastitis control programs. However, such programs based 
on 3 main concepts: 1) effect of preventive management 
programs, 2) effect of altered attitudes of the farmers to-
ward treatment and 3) genetic improvement. In order for 
Egyptian dairy farmers to prosper in a competitive envi-
ronment, unnecessary on-farm costs and losses need to be 
minimized. Quantifying the costs of mastitis to elucidate 
the losses occurring on Egyptian dairy farms is an impor-
tant step in motivating farmers to acknowledge the scale of 
the problem and implement effective management practices 
aimed at improving mastitis control and reducing the asso-
ciated costs. Additional research involving alternate antibi-
otic and supportive treatment protocols in a variety of herds 
is warranted to determine the most efficacious and cost-
effective methods of treating clinical mastitis. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

  ACKNOWLEDGEMENT 

Table 3 Effect of mastitis on economic efficiency measures in relation to the parity and season of calving

Partial efficiency measure Collective efficiency measure 

Classifications Veterinary supervision Total Veterinary management 
Total returns/total costs (%) Total returns/variable costs (%) 

/total costs (%) /total costs (%) 

The authors thank the owners of the study herd (AL-
kawther farm) for their collaboration and allowing us to use 
their cattle and facilities. 

 

  REFERENCES 
Atallah S.T. (1997). Economic and productive efficiency of veterinary 

management in dairy farms. Ph D. Thesis. Medicine Alexandria 
Univ., Egypt. 

Atallah S.T. (2004). Effect of cattle diseases on reproductive, produc-
tive and economic efficiency of dairy farms. Minufiya Vet. J. 1, 
99-114.  

Bar D., Tauer L.W., Bennett G., González R.N., Hertl J.A., chuk-
ken Y.H.S., Schulte H.F., Welcome F.L. and Gröhn Y.T. 
(2008). The cost of generic clinical mastitis in dairy cows as 
estimated by using dynamic programming. J. Dairy Sci. 91, 
2205-2214. 

Barker A.R., Schrick F.N., Lewis M.J., Dowlen H.H. and Oliver S.P. 
(1998). Influence of clinical mastitis during early lactation on 
reproductive performance of Jersey cows. J. Dairy Sci. 81, 1285 - 
1290. 

Bartlett P.C., Van-Wijk J., Wilson D.J. and Green C.D. (1991). Tem-
poral patterns of lost milk production following clinical mastitis in 
a large Michigan Holstein herd. J. Dairy Sci. 74, 1561-1572. 

Dego O.K. and Tareke F. (2003). Bovine mastitis in selected areas of 
southern Ethiopia. Trop. Anim. Health Prod. 35, 197-205. 

Dulin A.M., Paape M.J. and Nickerson S.C. (1988). Comparison of 
phagocytosis and chemiluminescence by blood and mammary 
gland neutrophils from multiparous and nulliparous cows. Am. J. 
Vet. Res. 9, 172-177.  

El-Hussani M. (1992). Economic analysis of Berseem reduction effect  
 

H1 0.80±0.01B 2.68±0.02B  121.4±1.2A  130.0±1.32A 
Overall 

M2 0.89±0.02A 4.22±0.03A 108.7±1.3B 116.3±1.22B 

H 0.81±0.01b 2.68±0.02b 117.3±1.2a 125.6±1.16a 
Primiparous

M 0.88±0.02a 4.19±0.04a 107.5±1.7b 115.0±1.20b 
Parity

H 0.80±0.01b 2.67±0.02b 125.4±1.4a 134.3±1.29a 
Multiparous

M 0.91±0.02a 4.25±0.03a 109.8±1.7b 117.5±1.35b 

H 0.82±0.01b 2.72±0.03b 125.1±1.9a 134.0±1.45a 
Winter 

M 0.87±0.03a 4.29±0.05a 110.2±1.2b 117.9±1.02b 

H 0.79±0.01b 2.70±0.03b 121.0±1.1a 129.5±1.15a 
Summer 

M 0.88±0.03a 4.16±0.06a 105.8±0.9b 113.2±0.98b 
Season of calving  

H 0.81±0.01b 2.67±0.03b 114.7±1.2a 122.8±1.12a 
Spring 

M 0.91±0.04a 4.21±0.06a 107.5±1.1b 115.0±1.05b 

H 0.79±0.01b 2.61±0.03b 124.7±0.9a 133.5±1.13a 
Autumn 

M 0.90±0.03a 4.22±0.05a 111.2±1.1b 119.0±1.04b 
The means within the same row with at least one common letter, do not have significant difference (P>0.05). 
1 H: healthy cows.  
2 M: cows with mastitis. 

818-813, )4(5) 5201(Animal Science Applied  ofIranian Journal   817 



Economics of Clinical Mastitis  
  
  

      on growing Friesian heifers. Alexandria J. Agric. Res. 37, 1-26. New J.C. (1991). Costs of veterinary services and vaccines / drugs 
used for prevention and treatment of diseases in 60 Tennessee 
cow-calf operations (1987-1988). J. Am. Vet. Med. Assoc. 198, 
1334-1340. 

El-Tahawy A.S. (2007). Cattle diseases and their effects on economic 
and productive efficiency of dairy farms. Ph D. Thesis. 
Alexandria Univ., Egypt. 

El-Tarabany M.S. and El-Bayoumi K.M. (2015). Reproductive 
performance of backcross Holstein × Brown swiss and their 
Holstein contemporaries under subtropical environmental 
conditions. Theriogenology. 83, 444-448. 

Østergaard S., Chagunda M.G.G., Friggens N.C., Bennedsgaard T.W. 
and Klaas I.C. (2005). A stochastic model simulating pathogen-
specific mastitis control in a dairy herd. J. Dairy Sci. 88, 4243-
4257. 

Faye B., Perochon L., Dorr N. and Gasqui P. (1998). Relationship 
between individual-cow udder health status in early lactation and 
dairy cow characteristics in Brittany, France. Vet. Res. 29, 31-46. 

Radostits O.M., Gay C.C., Blood D.C. and Hinchcliff K.W. (2000). 
Veterinary Medicine. Pp. 603-612 in A Textbook of the Diseases 
of Cattle, Sheep, Pigs, Goats and Horses. Philadelphia: W.B. 
Saunders Co., USA. Fleischer P., Metzner M., Beyerbach M., Hoedemaker M. and Klee 

W. (2001). The relationship between milk yield and the incidence 
of some diseases in dairy cows. J. Dairy Sci. 84, 2025-2035. 

Rahman M.A., Bhuiyan M.M.U., Kamal M.M. and Shamsuddin M. 
(2009). Prevalence and risk factors of mastitis in dairy cows. 
Bangladeshian Vet. 26, 54-60.  Foster J.J. (2001). Data Analysis Using SPSS for Windows: A 

Beginner's Guide, London, Sage. Rajala-Shultz P.J., Gröhn Y.T., McCulloch C.E. and Guard C.L. 
(1999). Effects of clinical mastitis on milk yield in dairy cows. J. 
Dairy Sci. 82, 1213-1220. 

Gilson W.D. (1995). Analysis of mastitis costs. Pp. 182-185 in Proc. 
Ann. Rep. Anim. Dairy Sci., Georgia, US. 

Hagnestam-Nielsen C. and Østergaard S. (2009). Economic im-
pact of clinical mastitis in a dairy herd assessed by stochastic 
simulation using different methods to model yield losses. 
Animal. 3, 315-328. 

Schepers J.A. and Dijkhuizen A.A. (1991). The economics of mastitis 
and mastitis control in dairy cattle: a critical analysis of estimates 
published since 1970. Prevent. Vet. Med. 10, 213-224. 

Seegers H., Fourichon C. and Beaudeau F. (2003). Production effects 
related to mastitis and mastitis economics in dairy cattle herds. 
Vet. Res. 34, 475-491. 

Halasa T., Huijps K., Sters O. and Hogeveen H. (2007). Economic 
effects of bovine mastitis and mastitis management: a review. Vet. 
Q. 29, 18-31. Selvaraju G., Geetha M., Saravanan S. and Manicavasaka D.A. 

(2013). Evaluation of indirect tests for screening subclinical 
mastitis in dairy cows. Indian J. Dairy Sci. 66, 55-57. 

Hortet P. and Seegers H. (1998). Loss in milk yield and related com-
position changes resulting from clinical mastitis in dairy cows. 
Prevent. Vet. Med. 37, 1-20. Sinha M.K., Dhaka J.P. and Biswajit M. (2014). Analysing social 

attributes of loan default among small Indian dairy farms: A 
discriminate approach. Sci. Res. Essays. 9, 2354-2358. 

Huijps K., Lam T.J. and Hogeveen H. (2008). Costs of mastitis: 
Facts and perception. J. Dairy Res. 75, 113-120. 

Tom K. (2000). Production and Technical Efficiency on Australian 
Dairy Farms. Canberra, ACT, Australia. 

Ingvartsen K.L., Dewhurst R.J. and Friggens N. (2003). On the 
relationship between lactational performance and health: Is it yield 
or metabolic imbalance that cause production diseases in dairy 
cattle? A position paper. Livest. Prod. Sci. 83, 277-308. 

Van Dorp R.T., Martin S.W., Shoukri M.M., Noordhuizen J.P. and 
Dekkers J.C. (1999). An epidemiologic study of disease in 32 
registered Holstein dairy herds in British Columbia. Canadian J. 
Vet. Res. 63, 185-192. 

International Dairy Federation. (1987). Bovine mastitis. Definition 
and guidelines for diagnosis. Bulletin of International Dairy 
Federation No 211. Brussels, Belgium. Wells S.J., Ott S.L. and Hillberg Seitzinger A. (1998). Key health 

issues for dairy cattle-new and old. Symposium: emerging health 
issues. J. Dairy Sci. 81, 3029-3035. 

Kadarmideen H.N. and Pryce J.E. (2001). Genetic and economic 
relationships between somatic cell count and clinical mastitis and 
their use in selection for mastitis resistance in dairy cattle. Anim. 
Sci. 73, 19-28. 

Wilson D.J., Gonzalez R.N., Hertl J., Schulte H.F., Bennett G.J., 
Schukken Y.H. and Grohn Y.T. (2004). Effect of clinical mastitis 
on the lactation curve: A mixed model estimation using daily milk 
weights. J. Dairy Sci. 87, 2073-2084. 

Lundholm M. (2005). Cost-benefit analysis and the marginal cost of 
public funds. Research Papers in Economics. Stockholm Univer-
sity, Sweden. Wolfova M., Stıpkova M. and Wolf J. ( 2006). Incidence and econom-

ics of clinical mastitis in five Holstein herds in the Czech Repub-
lic. Prevent. Vet. Med. 77, 48-64.  

Morin D.E., Shanks R.D. and McCoy G.C. (1998). Comparison of 
antibiotic administration in conjunction with supportive meas-
ures versus supportive measures alone for treatment of dairy 
cows with clinical mastitis. J. Am. Vet. Med. Assoc. 213, 676-
684. 

 
 
 

 

818-813, )4(5) 5201(Animal Science Applied  ofnal Iranian Jour  818 

http://ideas.repec.org/s/hhs/sunrpe.html

