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Abstract

The “cow hygiene score” system is a management 
tool for assessment of cow’s body hygiene and 
cleaning of the barn. In this study, the correlation 
between body hygiene scores and intramammary 
infections (IMI), California Mastitis Test (CMT) 
and Somatic Cell Count (SCC) were evaluated in 
two different seasons. Hygiene scoring of 1096 
dairy cows in 4 herds was performed on five body 
areas including: udder, rear legs, flanks and upper 
legs, abdomen, and tail head. After doing CMT, 
milk samples were taken from quarters with score 
2 or more for microbiological culture. SCC data 
were taken in two consecutive months. The results 
of this study showed no significant differences be-
tween the median of all hygiene scores except for 
tail head that were significantly greater in high 

than low rainy seasons (p < 0.05). There was no 
significant correlation between hygiene scores and 

the chance of positive bacterial culture (p > 0.05), 
but a statistically significant relationship was found 
between udder hygiene score and isolation of en-

vironmental bacteria  (p < 0.05). There were no 
statistically significant differences between SCC or 
CMT and hygiene scores of all parts of the body 
and similarly between teat cleanliness score after 
premilking preparation and SCC in two consecu-
tive months (p > 0.05). Finally, it seems that udder 
hygiene scoring is an useful tool for predicting of 
intramammary infections caused by environmen-
tal bacteria. 

Abbreviations

SCC: Somatic Cell Count
IMI: Intramammary Infections 
CMT: California Mastitis Test

Department of Clinical Sciences, Faculty of Veterinary Medicine, Ferdowsi University of Mashhad, Mashhad, Iran

DOI: 10.22067/veterinary.v9i1.57689 2016-Jul-21 
2017-Mar-30 
2017-Aug 30             

Received:                            
Accepted after revision:   
Published online:             



13IJVST 2017; VOLUME 9; NUMBER 1Cow hygiene scores and intramammary infections

Introduction

Mastitis in subclinical or clinical forms can 
result in significant reductions in animal welfare 
and productivity of the dairy herd. The organisms 
that cause mastitis can be classified as “contagious” 
or “environmental. Contagious infections occur 
when teats of healthy cows are exposed to bacte-
ria present in milk (coming from infected udders), 
and environmental mastitis is caused by bacteria 
found in housing areas. Moisture, mud, and ma-
nure are common sources of these pathogens. 
Exposure to manure in housing areas and poor 
hygiene in cows can influence the rate of clinical 
mastitis [8]. Successful control of environmental 
pathogens is based on efficient pre-milking prepa-
ration and cleanliness of farm environment. Bart-
lett et al. [1992] showed that an index of environ-
mental sanitation based on the amount of manure 
on the cow was able to predict the occurrence of 
clinical coliform mastitis [3]. The use of subjective 
measures like body condition scoring, lameness 
scoring, and teat condition scoring are effective 
means of assessing animal health and herd man-
agement. The cow hygiene score system is a man-
agement tool to evaluate and monitor cow cleanli-
ness and the farm environment [1-3,5,6]. The cow 
hygiene scorecard is broken down into five general 
areas: Tail head, Flank, Belly, Udder, and Rear legs 
and feet. These scores use simple drawings to il-
lustrate the degree of cow hygiene. Furthermore 
teat end cleanliness is a good indicator of the ef-
fectiveness of pre-milking cow preparation. Most 
studies that have evaluated the hygiene of dairy 
cows had been performed with animals housed in 
free-stalls. In addition, little information is avail-
able about relationship between type of micro-
organisms and season variation of these scores. 

Therefore, the aim of this study was to investigate 
if there is any correlation between hygiene scoring 
and measures of IMI by isolation of bacteria, CMT 
and SCC in cows that are not housed in stalls and 
to determine the effect of season variation on hy-
giene scores.

Results

In this study, we did not find any significant 
differences betweenthe median of all hygene scores 
except for tail head that were significantly greater 
in high than low rainy seasons (p < 0.05) (Table2). 
In overall, 461 milk samples were taken from quar-
ters with score 2 or more in CMT. After microbio-
logical culture, 191 microorganisms were  isolated 
from milk samples of 108 cows. Major bacterial 
isolates were contagious bacteria including Staph-
ylococcus aureus (39.7%), Streptococcus agalactiae 
(7.85%), Corynebacterium (7.32%) and environ-
mental bacteria included coliforms (8.9%), bacil-
lus cereus (3.14%), environmental streptococcus 
(13.61%) and yeast (1.57%). Other isolated agents 
were negative coagulase staphylococcus (17.8%). 
Statistically, there was no significant correlation 
between hygiene scores and the chance of being 
positive in bacterial culture (p > 0.05). Udder hy-

Table 2 
The relationship between hygiene scores in different seasons

Abdomen
upper legs & 

flanks
lower legsTail HeadUdderSeasonMastitis

3332 a3Dry season
Median

3331 b3Rainy season

22312Dry season
lower quartile

22312Rainy season
43423Dry season

upper quartile 43424Rainy season

Values within columns with different superscripts (a, b) are significantly different (p < 0.05).

Table 1 
Average monthly rainfall in this study

Rainy season (mm)Dry season [mm]Farm

19.0501

30.9902

42.936.63

25.9104
Data collected from www.wunderground.com
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giene scores showed a significant relationship with 
isolation of environmental bacteria of the same 
cows (p < 0.05), but there was not any significant 
difference between other hygiene scores and iso-
lation of environmental bacteria (p > 0.05) (Table 
4). The probability of isolation of environmen-
tal bacteria in cows with hygiene score of 4 was 
greater than cows with score 1 (12.8% vs. 0%) (p 
< 0.05). There was no significant statistical differ-
ences between SCC or CMT with hygiene scores 
of all parts of the body (p > 0.05). There was not 
any difference between teat cleanliness score after 
pre-milking preparation and SCC in two consecu-
tive months (p > 0.05).

Discussion

The rate of infection is decreased by utiliza-
tion of proper milking hygiene, properly func-
tioning milking machines, and teat dipping, while 
the duration of infection is controlled by treat-
ment of infections and culling. The purpose of 
mastitis control programs are prevention of new 

infections and elimination of existing infections. 
Poor cow hygiene can contribute to presence of 
mastitis pathogens on teat ends and increasing 
the rate of new infections. Our results did not find 
significant differences between the median of all 
hygiene scores except fot tail head that were sig-
nificantly greater in high than low rainy seasons. 
Our results do not support the previous study [7] 
that observed the dirtiest cows in summer (Janu-
ary – march) and related it to the raining and in-
creasing of humidity in this season and its negative 
effect on cows’ hygiene scores. According to Table 
1 there is not a large difference in the amount of 
rainfall in most cities of Iran including Mashhad. 
Thus, the hygienic scores do not have a seasonal 
pattern in the studied area. In present study, the 
significant and inverse relationship between tail 
head hygiene score and season can be attributed to 
using of mist cooling in low rainy season in these 
farms that increasing the moisture levels in the tail 
head. This may cause more manure to  adhere to 
this area of the body. 

In the present study absence of a significant 

Table 3 
The relationship between hygiene scores and somatic cell count before and after scoring

P Value
SCC* 1000 [The month after 

scoring]
P Value

SCC *1000  

[The month before scoring]

Hygiene 

Score

0.311

111

0.863

1271

Udder
1011452

881203

1231784

0.133

110

0.538

1481

Tail Head
911222
731223

1201214

0.204

89

0.381

1371

Lower legs
1051472
951323
911234

0.943

139

0.739

1311

Upper legs& 

flanks

1011522
851223

1391334

0.484

194

0.791

3211

Abdomen
1011582
991233
911324
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relationship between hygiene scores of all parts of 
the body with bacterial isolation can be attribut-
ed to dominant pathogen of mastitis is in studied 
farms. In our study, more than half of the isolated 
bacteria were contagious pathogens. In one hand, 
the transmission pattern of this pathogens are dif-
ferent from the causative agents of environmental 
mastitis and less dependent on the hygiene score 
of the cows and on the other hand, by entering the 
causative agent of contagious mastitis to the ud-
der, there will be no opportunity  for engagement 
of environmental pathogens. Thus, it is not unex-
pected that there was not any correlation between 
the hygiene scores of the cow and the absolute 
separation of bacteria. Furthermore, detection of 
a significant correlation between udder hygiene 
score and isolation of environmental bacteria in 
studied cows can be attributed to direct contact of 
udder and teat with the bed and easier penetration 
of bacteria into the mammary tissue. In a similar 
study [8] it was found that the risk of contamina-
tion with main environmental pathogens in cows 
with scores 3 and 4 is approximately 1.5 times of 
cows with scores 1 and 2. Although previous stud-
ies have found that by increasing the hygiene score 
of the body, levels of SCC are increased [4,6,8,9], 
in this study, absence of significant relationship 
between hygiene score of the body and SCC can be 
related to the dominant pattern of mastitis patho-

gens (contagious mastitis). Occurrence of this re-
sult is not unexpected because in farms with high 
prevalence of contagious mastitis, high somatic 
cell count mostly is related to contagious pathogen 
rather than exposure to environmental pathogens. 
In conclusion, it seems that there was not a signif-
icant relationship between the hygiene scores and 
SCC or CMT that are mostly increased in response 
to contagious mastitis. In addition, udder hygiene 
score is a useful tool for prediction of intramam-
mary infection which is caused by environmental 
bacteria.

Materials and methods
The present study was performed on 1096 Holstein dairy 

cattle in 4 herds in Mashhad, Iran. In dairy farms with pop-
ulations of total cows below 100, all cows, and in farms with 
over 100 heads of milking cows, 25% of cows in each barn 
were included in the study. A scoring system scale from 1 to 
4 was selected. The cow hygiene score was carried out on five 
areas of each animal’s body: udder, rear legs, flanks and upper 
legs, abdomen, and tail head [6,8]. The scores were defined as 
follows: 1 = entire area was clean, with no dirt; 2 =2-10% of 
the surface area was dirty; 3 = 10-30% of the surface area was 
covered with dirt; 4 = >30% of the surface area was covered 
with caked on dirt. Teat Cleanliness Score performed using a 
4-point scale to assess the degree of manure and bedding con-
tamination at the teat end after completion of the preparation 
procedure, prior to unit attachment. The scores were defined 
as follows: 1=Clean: no manure, dirt, or teat dip solution; 
2=teat dip solution is present, no manure or dirt; 3=Small 
amount of dirt and manure is present; 4=Larger amount of 

Table 3 
The relationship between hygiene scores and somatic cell count before and after scoring

P Value
SCC* 1000 [The month after 

scoring]
P Value

SCC *1000  

[The month before scoring]

Hygiene 

Score

0.311

111

0.863

1271

Udder
1011452

881203

1231784

0.133

110

0.538

1481

Tail Head
911222
731223

1201214

0.204

89

0.381

1371

Lower legs
1051472
951323
911234

0.943

139

0.739

1311

Upper legs& 

flanks

1011522
851223

1391334

0.484

194

0.791

3211

Abdomen
1011582
991233
911324

Table 4 
 The relationship between hygiene scores and microbiological culture

Abdomen  

n (%)

Upper legs & 

flanks n (%)

Lower legs 

n (%)

Tail Head  

n (%)

Udder   

n (%)
Mastitis Type

hygiene 

score
2(28.6)4(21.1)0(0)46(19.5)10(32.3)Contagious

1 0 (0)1(5.2)0(0)21(8.9)0(0)*Enviromental

2(28.6)5(26.3)0(0)67(28.4)10(32.3)Total

19(25)18(18.2)21(29.1)34(16.7)32(18.8)Contagious

2 3(3.9)9(9.1)2(2.8)12(5.9)9(5.3)Enviromental

22(28.9)27(27.3)23(31.9)46(22.6)41(24.1)Total

19(18.6)36(18.6)20(14.2)4(20)25(16.5)Contagious

3 6(5.9)15(7.7)14(9.9)1(5)11(7.3)Enviromental

25(24.5)51(26.3)34(24.1)5(25)36(23.8)Total

44(15.9)26(17.4)43(17.6)0(0)17(15.6)Contagious

4
25(9.1)9(6)18(7.3)0(0)14(12.8) *Enviromental

69(25)35(23.4)61(24.9)0(0)31(28.4)Total

*Within each column values with different superscripts represent significant differences (p < 0.05)
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dirt and manure is present. The CMT was done and milk sam-
ples were taken from quarters with score 2 or more in CMT 
and cultured on microbiological medias. Collection of milk 
samples and microbiological procedures were performed as 
outlined by the National Mastitis Council [National Mastitis 
Council, 1999]. SCC data were taken in two times, simultane-
ous with hygiene scoring and one month later for the present 
status of the animals and the effect of hygiene on SCC, re-
spectively. It seems that the level of raining and season may 
affect contamination of cow’s body with manure and there-
fore hygiene scoring, so this study was performed in two sea-
sons [high and low rainfall]. Average monthly rainfall in two 
different sampling times for each farm are shown in Table 1. 
To compare the SCC and hygiene scores, Kruscal-wallis test 
was used. Spearman correlation test was used for surveying 
the relationship between hygiene score and CMT. The rela-
tionship between hygiene score with the culture results were 
evaluated by Chi square and fischer’s exact tests. Comparison 
between hygiene score in each farm in two seasons [high or 
low rainy] were analyzed by Mann-Whitney U test.

Acknowledgements

This work was supported by Ferdowsi Uni-
versity of Mashhad (Grant number 3/28049, 
1392/4/11). The authors would like to thank Mr. A. 
Kargar for assisting in laboratory measurements. 

Author Contributions 

Conceived and designed the experiments: 
B.K., S.A.T.R. Performed the experiments: I.R. 
Analyzed the data: M.A. Wrote the paper: BK, 
S.A.T.R.

Conflict of Interest

None of the authors of this paper have a finan-
cial or personal relationship with other people or 
organizations that could inappropriately influence 
or bias the content of the paper.

References

1. Barkema, H; Schukken, Y; Lam, T; Beiboer, M; Benedic-
tus, G and Brand, A . Management practices associated 
with low, medium, and high somatic cell counts in bulk 
milk. Journal of dairy science.  1998;81(7):1917-27.

2. Barkema, H; Van der Ploeg, J; Schukken, Y; Lam, T; 
Benedictus, G and Brand, A. Management style and its 
association with bulk milk somatic cell count and inci-
dence rate of clinical mastitis. Journal of Dairy Science. 
1999;82(8):1655-63.

3. Bartlett, PC; Miller, GY; Lance, SE and Heider, LE. Man-
agerial Determinants of Intramammary Coliform and 

Environmental Streptococci Infections in Ohio Dairy 
Herds. Journal of Dairy Science. 1992;75(5):1241-52.

4. Dohmen, W; Neijenhuis, F and Hogeveen, H. Relation-
ship between udder health and hygiene on farms with 
an automatic milking system. Journal of dairy science. 
2010;93(9):4019-33.

5. Malinowski, E; Klossowska, A; Kaczmarowski, M; 
Lassa, H and Kuzma, K. Antimicrobial susceptibility of 
staphylococci isolated from affected with mastitis cows. 
BULLETIN-VETERINARY INSTITUTE IN PULAWY. 
2002;46(2):289-94.

6. Reneau, JK; Seykora, AJ; Heins, BJ; Endres, MI; 
Farnsworth, RJ and F. Bey, R. Association between 
hygiene scores and somatic cell scores in dairy cattle. 
Journal of the American veterinary medical association. 
2005;227(8):1297-301.

7. Sant’Anna, A and da Costa, MP. The relationship be-
tween dairy cow hygiene and somatic cell count in milk. 
Journal of dairy science. 2011;94(8):3835-44.

8. Schreiner, D and Ruegg, P. Relationship between udder 
and leg hygiene scores and subclinical mastitis. Journal 
of dairy science. 2003;86(11):3460-5.

9. Vasilev, N; Dinev, D; Mitev, Y; Koleva, M and Miteva, 
C. Hygiene status of dairy cows, reared in a spacious 
building and resulting quality of produced milk. Trakia 
Journal of Sciences. 2007;5(1):47-51.


