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1.INTRODUCTION 

 
The cows that don’t have access to sufficient energy in 
their ration can get sickness (Butler et al. 2011, O’Neill et 
al. 2012, Lane et al. 2013). Milk production has a high 
priority in metabolism of dairy cows so lactating cows 
are more prone to get sick for example infertility than 
dry cows. This can ruin all the benefits of higher milk 

yield because of the higher prevalence of the disorders 
(Bigras-Poulin et al. 1990, Gröhn et al. 1995, Esposito et 
al., 2014). There is an extensive controversy among 
researchers about that and the proof of this hypothesis is 
so difficult. Although some scientists have shown these 
correlations (Gröhn et al. 1995, Uribe et al. 1995, 
Esposito et al. 2014) but the hypothesis of high 
correlation between higher milk yield and occurrence of 
the disorders is not completely clear. Researches have 
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Objective: The cows that don’t have access to sufficient energy in their ration can get 
sickness. Milk production has a high priority in metabolism of dairy cows so lactating 
cows are more prone to get sick This can ruin all the benefits of higher milk yield 
because of the higher prevalence of the disorders. Methods: Data for this research had 
gathered from a herd with 1600 Holstein cattle in East Azarbayjan province of Iran. Data 
were from 5052 lactation period of 1796 Holstein-Frisian cows which had parturition 
among 2005-2009. Seven groups of disorders have been analyzed. They are as follow: 
Cecal dilatation and rotation, diarrhea, abomasal distention and displacement to the 
right or left, locomotion problems and metritis. Each model consists of milk yield, parity, 
season and the year of calving. To determine the correlation between 305-day milk yield 
and occurring of disorders data have been analyzed with logistic regression model. 
Results: In this research current lactation was used as the lactation with occurrence of 
particular disorder. According to performed analysis on all cattle (heifers and the cows) 
higher milk yield was not a risk factor for the disorders occurrence except for diarrhea. 
Our outcomes showed a negative correlation between milk production with abomasal 
distention and left abomasal displacement. Analysis of correlation between prevalence of 
the disorders and 305- day yield showed a negative correlation with abomasal dilatation 
and displacement to the left and a positive correlation with diarrhea. Parity had a 
negative correlation with cecal rotation and dilatation, and a positive correlation with 
diarrhea. The year of calving had a significant correlation with abomasal dilatation and 
displacement of that to the right, cecal dilatation and rotation, diarrhea and locomotion 
problems. Calving season had only a significant relationship with cecal dilation and 
rotation. This research showed a complete correlation between some diseases and 
disorders in dairy cows and parameters that refer to milk production. 
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shown that milk fever was the only disorder that has 
relation with milk yield among the controlled disorders 
(Jawors et al. 2012). They couldn’t find any relationship 
between other controlled disorders like dystocia, retain 
placenta, metritis, ovarian cysts, ketosis, abomasal 
displacement to the left and mastitis with milk yield. 
Therefore with providing good management and 
nutrients sufficiency the high milk yield is not a risk 
factor for disorders. The Aim of study was to know the 
effect of higher milk yield as a risk factor of disorders. 

2. MATERIALS AND METHODS 

Data of this research has gathered from veterinarians 
weekly visits to a dairy cows herd in east Azarbayjan. The 
305-day milk yield corrected for 4% fat recorded by the 
province animal breeding center inspectors monthly. In 
this study 5052 lactation periods from 1796 Holstein 
cattles has been analyzed. Milk yield has been 
categorized in four levels; each class contains nearly 25% 
of data. Level 1: 1219 kg ≤ Milk305 ≤ 7480kg, Level 2: 
7483 kg ≤ Milk305 ≤ 8779 kg, Level 3: 8780 kg ≤ Milk305 
≤ 9996 kg, and Level 4: 9998kg ≤ Milk305 ≤ 14911kg. 
The parity records were classified in four levels as follow: 
First parity: level 1, Second and third parity: Level 2, 
Fourth and fifth parity: level 3, and Sixth parity and 
more: level 4. The year of calving had 5 levels of 2005 to 
2009. The studied disorders included seven groups of 
diseases: 

1-Cecal dilatation and rotation: Cecal dilatation and 
rotation: This is a post parturient disorder in cows that 
occurs in the early days after parturition. Clinical signs 
are: moderate abdominal pain, decrease in stool volume 
and a tumor like mass in right flank that is palpable in 
rectal examination or external palpation (Blood obe and 
Studdert 1993). 

2-Mastitis: It is the inflammation of udders without the 
importance of causative agent. This disorder can be 
detected by physical, chemical and microbial changes in 
milk and changes in mammary glands tissue too. 
Decrease in milk yield, enhancement of production fees 
and decrease in milk quality are important problems of 
mastitis but more than that is microbial contamination of 
milk and transferring the disorders to the humans (Blood 
obe and Studdert 1993).  

3-Diarrhoea: rapid movement of gastro intestinal tract 
materials from intestine. It can cause malabsorption of 
nutrients, water and electrolytes. As a consequence poly 
defecation with watery stool is occurred. This disorder is 
one of the most important problems of cows that can 
cause infertility, low fertility and sometimes death. It 
forces a high economic loss in dairy farms (Blood obe and 
Studdert 1993). 

 

4 and 5- Right and left abomasal displacement and 
dilatation: Right or left abomasal displacement and 
dilatation: The term is used when abomasum moves from 
its normal location to the left or right. Normally 
abomasum is located at the button of the abdominal wall 
somehow to the right. Abomasum can move under the 
rumen or to the left of rumen wall. Entrapment of 
abomasum and pressure on its contents can make the 
problem worse. Gas production and entrapment can lead 
to bloat. Most of the abomasal displacements (90%) 
occur till the end of 6th week after the gestation (Blood 
obe and Studdert 1993). 

6-Locomotion disorders: These disorders are cellulitis, 
foot rot, digital dermatitis, ulcer of white line, breaks and 
dislocations in different parts of the limbs and the most 
important of laminitis. Laminitis is inflammation of 
vascular tissues and is a degenerative condition in 
sensitive layer of hooves. Laminitis can reduce the food 
consumption and thus decrease in milk production. It can 
interfere with oestrus signs. This can lead to low fertility.  
Laminitis is a consequence of different factors nutrition, 
environment, infection, genetic and the animal behavior. 
These factors have interaction with each other and the 
relative importance of them is different among herds 
(Blood obe and Studdert 1993). 

7. Metritis: It is inflammation of uterus and occurs till the 
10th day after the parturition. Clinical signs are: Fever, 
inappetence, decrease in milk yield, an ordinary vaginal 
secretion and kyphosis (Blood obe and Studdert 1993). 

2.1. Statistical analysis  

The disorders could occur more than one time in each 
animal so the percentage of affected animals and 
disorders occurrence has been calculated separately. 
Logistic regression has been used to investigate the 
influence of milk yield and other factors on occurrence of 
a disorder as a binary variable. The fixed effects were 
parity, season and the year of parturition. Current 
lactation has been used in all the analysis that means the 
lactation in which the disorder was diagnosed. 
Estimation of regression coefficients is defined as follow: 
for a one unit change in the predictor variable (our risk 
factors), the difference in log-odds for a positive outcome 
is expected to change by the respective coefficient, given 
the other variables in the model are held constant.   

Log[p.(1-
p)]=b0+b1*milk305+b2*parity+b3*calveyear+b4*calve 
season 

The response variable is occurrence disorder in cow; 
therefore p is the probability that occurrence disorder is 
1. The 95% confidence limits for each regression 
coefficient shows that value of each constant parameter 
locates between two end points in 95% of the cases. In 
this model b0 is estimation of logistic regression 



2590                                                               Ahangaran Rajabi  &  Rafat / Int. J. Adv. Biol. Biom. Res, 2014; 2 (9), 2588-2594 

 

 

(Intercept) when there is no any predictor factor in 
model except the response variable. For a particular 
illness, b1, b2, b3 and b4 are regression coefficients.  

3. RESULTS 

Total number of the animals with parturition among 
2005 to 2009 was 1796 cows. Table 1 shows the type of 
disorders, number of occurrence, percentage of 
occurrence, number and percentage of affected animals, 
and mean of post partum days till the disease occurrence 
in all lactations. The average of all 305-day milk yields 
were 8637.6 kg with the maximum of 14911kg and 
minimum of 1219 kg. Nearly 34.8% of milk yield was 
from level 1, 42.8% from level 2, 16.65% from level3 and 
5.6% was from level 4. Cecal dilatation and torsion with 
35.8% and diarrhea with 25.13% were the most common 
disorder, and metritis with 3.15% was the rarest ones 

(Table 1). Regression coefficients of b1 have been used 
for milk yield risk factor, b2 for parity, b3 for the year of 
parturition and b4 for the season of calving. The 
prevalence of the disorders and 305- day yield showed a 
negative correlation with abomasal dilatation and 
displacement to the left and a positive correlation with 
diarrhea (Tables 4 and 6). Parity has significant influence 
on cecal dilatation, rotation and diarrhea. The year of 
parturition had significant effect on cecal dilatation and 
rotation, diarrhea, dilatation and displacement of 
abomasum to the right and locomotion disorders (Tables 
2, 4, 5, and 7). Season of calving had only significant 
effects on dilatation and rotation of cecum. Except of 
diarrhea, none of the illnesses in all parities were not 
dependent to higher milk yield. 

 

 

Table 1.  

Frequency of health disorders in the Holstein 
herd in 5 year interval 

 

 

 

Disorder 

complex 

Times of 
incidence 

Percentage of  
incidence 

Number of 
affected animals 

Percentage of 
affected 
animals 

Mean 
Postpartum 

day of 
occurrence 

1 
Cecal 

dilatation and 
rotation 

341 

 
35.8 274 15.25 121.7 

2 Mastitis 58 6.09 56 3.11 12.5 

3 Diarrhea 239 25.13 200 11.13 125.18 

4 
Right 

displaced 
abomasum 

88 9.2 84 4.67 127.7 

5 
Left displaced 

abomasum 
132 13.88 123 6.84 135.5 

6 
Locomotion 

disorders 
63 6.62 61 3.39 123.6 

7 Metritis 30 3.15 30 1.67 167.3 
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Table 2. 

 Regression coefficients of risk factors for cecal dilatation and rotation 

Parameters Estimate Standard error Probability level 95% Confidence 
limits 

Intercept -554 204.8 0.006 ـــــــــــ 

305-d Milk 0.06 0.10 0.53 0.8-1.3 

Parity -0.39 0.14 0.006 1.1-1.9 

Calving year 0.39 0.14 0.006 1.1-1.9 

Calving season 0.28 0.09 0.003 1-1.6 

 

 

Table 3.  

Regression coefficients of risk factors for mastitis 

Parameters Estimate Standard error Probability level 95% Confidence 
limits 

Intercept -415 385 0.28 ـــــــــــ 

305-d Milk -0.19 0.20 0.34 0.5-1.2 

Parity -0.03 0.34 0.91 0.4-1.8 

Calving year 0.29 0.27 0.28 0.7-2.3 

Calving season -0.05 0.18 0.75 0.6-1.3 

 

Table 4.  

Regression coefficients of risk factors for diarrhea 

Parameters Estimate Standard error 

 

Probability level 

 

95% Confidence 
limits 

Intercept 320.6 222.4 0.14 ـــــــــــ 

305-d Milk 0.20 0.11 0.07 0.9-1.5 

Parity 0.31 0.21 0.13 0.9-2 

Calving year -0.23 0.16 0.14 0.5-1 

Calving season -0.13 0.10 0.21 0.7-1 
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Table 5.  

Regression coefficients of risk factors for right abomasal displacement and dilatation 

Parameters Estimate Standard error Probability level 95% Confidence 
limits 

Intercept 870.8 317.8 0.006 ـــــــــــ 

305-d Milk 0.12 0.16 0.43 0.8-1.5 

Parity -0.33 0.35 0.34 0.3-1.4 

Calving year -0.62 0.22 0.006 0.3-0.8 

Calving season -0.03 0.14 0.82 0.7-1.2 

 

 

Table 6. 

 Regression coefficients of risk factors for left abomasal displacement and dilatation 

Parameters Estimate Standard error Probability level 95% Confidence 
limits 

Intercept -119.7 250 0.63 ـــــــــــ 

305-d Milk -0.19 0.13 0.13 0.6-1 

Parity -0.02 0.23 0.91 0.6-1.5 

Calving year 0.08 0.18 0.63 0.7-1.5 

Calving season -0.02 0.12 0.82 0.7-1.2 

 

Table7. 

 Regression coefficients of risk factors for locomotion disorders 

Parameters Estimate Standard error Probability level 95% Confidence 
limits 

Intercept 740.9 401.2 0.06 ـــــــــــ 

305-d Milk 0.12 0.20 0.54 0.7-1.6 

Parity 0.01 0.42 0.98 0.4-2.3 

Calving year -0.53 0.28 0.06 0.3-1 

Calving season 0.04 0.18 0.81 0.7-1.5 
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Table8. 

 Regression coefficients of risk factors for metritis 

Parameters Estimate Standard error Probability level 95% Confidence 
limits 

Intercept 155.5 490.5 0.75 ـــــــــــ 

305-d Milk 0.18 0.24 0.44 0.7-1.9 

Parity 0.43 0.44 0.32 0.6-3.7 

Calving year -0.11 0.35 0.74 0.4-1.7 

Calving season 0.01 0.22 0.95 0.6-1.5 

 

4. DISCUSSION 

Lots of bias factors in researches exist about the 
correlation of milk yield and occurrence of the diseases 
that makes these relations unclear. For example 
elimination of low milk producers with mastitis and 
saving the high producers with the disease could produce 
a correlation between mastitis and high production but it 
could be false.With our knowledge, there is not many 
research about the relation of milk yield and diseases. It 
should be noted milk yield is not the only risk factor of 
diseases. Occurrence of a particle illness can have 
manage mental and conditional reasons but 
understanding of all factors and their importance is 
something hard to do even with modern digital and 
computerized technologies, so, it is not simple to 
evaluate the interaction between different factors. It has 
been shown different ration of heifers from dry cows of 
previous lactations delay in growth of these heifers and 
improper growth of their mammary glands influences 
the milk production in first lactation so first lactation is 
not a proper marker for the animal milk yield and first 
lactation yield should be assessed separately. There are 
some biases in evaluating the correlation between milk 
yield and occurrence of the illnesses. One of these biases 
is finding the sick animal and treatment or omitting of 
them by the animal owner himself and so not observing 
of that by veterinarians (Gröhn et al. 1995). Another 
problem is that most of the animal owners delete patient 
animal with low milk production (e.g., animals with 
mastitis), but animals with the same disease and high 
milk production are not omitted so after analysis a false 
correlation between high milk yield and a particular 
disease could be found. Correlation between milk yield 
and mastitis has been evaluated by some researcher. In 
contrast to Rajala (1998), Gröhn (1998), Gröhn et al. 
(1995) and Bigras- Poulin et al. (1990), we couldn’t find 
any correlation between mastitis and milk yield. Absence 
of correlation between current lactation milk yield and 
mastitis in our research could be because of decrease in 
milk production as a consequence of infection. It should 

be concerned that most of the mastitis cases are detected 
in milking hall.  

Outcomes of this research showed there is a negative 
correlation between milk yield and left abomasal 
displacement. Fleischer et al. (2001) showed the risk of 
abomasal displacement can enhance with higher milk 
yield in the previous lactation .There are some different 
reports in journals about this correlation. These 
correlations could not be found when other factors are 
considered concurrently (Rohrbach et al. 1999). Gröhn et 
al. (1995) showed that there is no risk of abomasal 
displacement when the milk yield increases. Cows with 
parity of 3 or higher have 1.5 times more risk of 
abomasal displacement compared with the cows with 
parity of 2. They found that cows with parturition 
between March to May have a higher risk of abomasal 
displacement to the right or left. But we could not find 
any correlation between parity and abomasal 
displacement to the right and left. Season had no effect 
on both the illnesses but parturition year had a 
significant relation with right abomosal dilatation and 
displacement. In spite of results of Fleischer et al. (2001), 
we could not find any correlation between milk yield and 
locomotion problems. There are lots of wrong or 
incomplete data from dairy farms about the disorders 
and some of them are not from veterinarians (Fleischer 
et al. 2001). It should be considered that in C–models 
(models based on current milk yield-like our model) 
potency of correlation between milk yield and mastitis 
has been reduced because of the mentioned reason. 
Correlation between lower milk yield and locomotion 
problems has been proved by Rajala (1999). They also 
found that in 4th parity or higher, healthy cows have 
lower milk yield than the cows with locomotion 
problems. This is opposite to our findings. We could not 
find any relation between parity and this disorder. Just 
the parturition year had relation with this problem. 
Heuer et al. (1999) reported that higher milk yield in first 
lactation period can enhance the risk of locomotion 
disorders but we did not find similar relationship. In this 
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disorder nutrition can have an important role. Higher 
milk yield can only be achieved with higher concentrate 
in ration but it can cause ruminal acidosis and subclinical 
lameness (Fleischer et al. 2001). 

According to Fleischer et al. (2001) there is not a relation 
between metritis and milk yield. Opposite to Gröhn et al. 
(1990) we could not find any relation. Bigras – poulin et 
al. (1990) and Gröhn et al. (1995) could not find any 
correlation between milk yield and metritis. 
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