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“Knowledge is a sacred cow, and my problem will be 

how we can milk her while keeping clear of her horns.” 
 

Albert Szent-Györgyi 
Science, 4 December 1964 
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1. Abstract 
 
Test day data before drying off and after calving were collected for 220 Dutch 
dairy cows in a study on the effect of vitamin E supplementation on udder health. 
The cows divided over 5 different Dutch dairy farms were split in two groups  and 
given either a high vitamin E supplementation (3.000 IU/day orally) or a low 
supplementation (135 IU/day orally) during the dry period.  
These data were used to investigate 5 risk factors ante partum for their 
predictive value towards an elevated somatic cell count post partum. Risk factors 
taken into account were somatic cell count ante partum, parity, milk yield ante 
partum, 305 days of production and duration of dry period. Only somatic cell 
count ante partum and milk yield ante partum showed significant relationships 
between them and an elevated somatic cell count post partum. For somatic cell 
count ante partum this was vitamin group B on farms A and C, and for the milk 
yield ante partum it was group A on farm B. 
Due to multiple factors, no significant prediction could be made for an elevated 
somatic cell count post partum using these risk factors. The hypothesis that all 
risk factors together could predict an elevated somatic cell count post partum 
was not confirmed. 
 
 
 
 

2. Samenvatting 
 
Van 220 Nederlandse melkkoeien is, gedurende een studie naar het effect van 
vitamine E op de uiergezondheid, MPR data verzameld voor het droogzetten en 
na het afkalven. De dieren waren verdeeld over 5 bedrijven in Nederland en 
kregen oraal of een hoge dosis vitamine E (3.000 IE/dag) toegediend tijdens de 
droogstand, of een zeer lage dosis vitamine E (135 IE/dag).  
Deze data zijn gebruikt om 5 risicofactoren ante partum te bestuderen vanwege 
hun mogelijke voorspellende waarde voor een verhoogd celgetal post partum. 
Gebruikte risicofactoren zijn celgetal ante partum, pariteit, laatste melkgift ante 
partum, 305 dagen productie en lengte van de droogstand. Alleen het celgetal 
ante partum en de melkgift ante partum hadden een significante relatie met het 
celgetal post partum. Voor het celgetal ante partum is een relatie gevonden in 
vitamine groep B op bedrijven A en C, en voor melkgift ante partum was er een 
relatie in vitamine groep A op bedrijf B. 
Vanwege de vele factoren van invloed op de resultaten van dit onderzoek, 
konden er geen voorspellingen worden ontleend aan de risicofactoren voor een 
verhoogd celgetal post partum. De hypothese dat alle risicofactoren samen een 
voorspellende waarde hebben voor een verhoogd celgetal post partum kon niet 
bevestigd worden. 
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3. Introduction 
 
In Dutch dairy farming, the transition period is widely acknowledged as being 
very important to maintain production levels during the lifetime of a dairy cow 
(Rastani et al., 2005). The transition period, from lactating to drying off, calving 
and back to lactating, plays an essential role to ensure a healthy cow in good 
condition at calving which will produce adequate quantities of high quality milk in 
the subsequent lactation. 
In order to fulfil these goals, the transition period gives the cow and its udder a 
chance to repair itself from the strain of high production in the previous lactation, 
so that it is ready for calving and a new lactation.  
 
To make sure the udder has a chance to restore itself, farm management needs 
to be focused on controlling factors that might be a risk to udder health, at the 
beginning of the transition period as well as during the dry period. In this way, 
the farmer does not lose the milk production and costs associated with, for 
example, (sub)clinical mastitis (de Graaf et al., 1995, Huijps et al., 2008). The 
risk factors can be divided into cow, farm and management factors and can, 
among others, be found in milking management, dry-off treatment, hygiene, 
feed management, stress and parturition. (Green et al., 2006, Huzzey et al., 
2005) 
When these factors are controlled properly, risks for poor udder health during the 
dry period, like new intramammary infections (IMI) at the beginning of the new 
lactation (Bradley et al., 2004), will be prevented and chronic intramammary 
infections will not last through the dry period, leading to a low SCC in the cow 
and a low bulk milk SCC in the tank.  
 
In this research study, individual cow risk factors during the transition period are 
studied and analyzed for their predictive value towards the factor of elevated 
somatic cell count post partum (SCCpp). Elevated somatic cell counts just after 
calving can set a trend of a whole lactation of high somatic cell counts at test 
day, as seen in heifers by de Vliegher et al. (2004), so SCCpp is an important 
measuring factor for udder health in a dairy cow. 
Information about risk factors for an elevated SCCpp might be useful to 
successfully improve udder health (de Haas et al., 2007). Risk factors used in 
this research and thought to have an effect on SCCpp are parity, 305 days 
production, last milk yield ante partum (MYap), somatic cell count ante partum 
(SCCap) and duration of the dry period (DDP).  
This study is performed as a part of the UGCN project ‘dry cow management’, 
alongside yet another UGCN project, where the effect of vitamin E supplements 
during the dry period are studied.  
 

3.1 UGCN 

The Dutch Udder Health Centre (UGCN) is an initiative from different groups in 
the Netherlands inside or supervising the dairy farm industry. Their goal is, 
through funding different national projects, to lower Dutch mastitis incidence 
with 10% over a period of 5 years, starting in 2005 (www.ugcn.nl).   
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3.1.1 UGCN project ‘Dry cow management’ 
According to the 2007 Dutch monitor for dairy cattle, 23% of tested cows started 
the transition period with SCC > 250.000 cells/ml and 40% of those cows also 
started the next lactation with a SCC > 250.000 cells/ml. 16% of the animals 
that started the transition period with a low SCC started the new lactation with a 
new intramammary infection (GD Monitor rund 2007). This project has two main 
goals: 

1. To identify from existing literature farm management practices that 
are a) relevant for the Dutch situation, b) can be adapted in the 
Dutch situation and c) can be expected to help reduce (sub)clinical 
mastitis pp. 

2. To identify in a Dutch field study important individual dry cow 
management factors and dry cow risk factors for (sub)clinical 
mastitis pp. 

Through this study, knowledge on the dry period will be updated so that farm 
management on this subject can be improved. 
In this report, the focus of the study lies more at the second goal, studying risk 
factors mentioned above for an elevated SCCpp. 
 

3.1.2 UGCN project ‘Vitamin E’ 
Data needed for the dry cow management project and therefore, this study, was 
collected during a field study for another UGCN project. In this double-blinded 
study, 250 dairy cows from 5 different farms in the Netherlands were randomly 
divided into two groups, supplemented during the dry period with either a high 
dose of vitamin E or a low dose of vitamin E. Both data at management level as 
well as cow level were gathered for analysis. 
 

3.2 Risk factors  

The risk factors earlier mentioned (SCCap, 305 days production, MYap, parity 
and DDP) have all singularly been investigated as potential risk factors for poor 
post partum udder health in general and an elevated somatic cell count post 
partum (SCCpp) in particular (Annen et al. (2004), Dingwell et al. (2004), Green 
et al. (2008), Kuhn et al. (2006, 2006b), Kuhn et al. (2007), Laevens et al., 
(1997), Makuza et al., (1996), Rajala-Schultz et al. (2005), Remond et al. 
(1992) and Remond et al. (1997)), but never before was data collected and 
analyzed for all five factors at the same time. The main hypothesis (H0) is, that 
certain values of the risk factors could predict an elevated SCCpp. By comparing 
the risk factors with the SCCpp and comparing the risk factors with each other to 
see if there is stand-alone cause and effect between the risk factor and SCCpp or 
if there is an association between the risk factors, H0 can be confirmed or 
rejected. 
 

3.2.1 Somatic cell count ante partum 
The somatic cell count measured before dry-off (SCCap) possibly has predictive 
values for an elevated SCCpp. When a cow is dried off with a high SCC, the 
drying off treatment and the dry period together have to make sure that the 
cow’s SCC will lower to a normal level before the next lactation. This is an extra 
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strain on achieving good udder health, and thus it is possible that a high SCCap 
can be used to predict that the SCCpp will also be elevated, as found in a study 
of Green et al. (2008). 
Furthermore, collecting this data will give an idea of the type of infections 
occurring in this study, e.g. new IMI during the dry period or during calving, 
recovering from an IMI or a persistent IMI from the previous lactation.  
 

3.2.2 Milk yield and 305 days production 
The last milk yield before the dry period has been studied by Odensten et al. 
(2007), and grouped into low, moderate and high milk yield. They found that the 
low milk yield group had a lower risk of contracting an intramammary infection 
(IMI) just after calving, although no difference in risk for elevated SCCpp was 
found between the groups. This confirmed earlier findings from Dingwell et al. 
(2004) and Rajala-Schultz et al. (2005). In a different study, an increased milk 
yield 30 days before dry-off was associated with an increased SCCpp (Green et 
al. 2008). It is interesting to see if the Dutch situation differs from previous 
studies. Also, if new intramammary infections start during the dry period and 
persist until after calving, this could raise the SCCpp when the infection turns 
into (sub)clinical mastitis. 
Salsberg et al. already studied the effects of SCC on the 305 days of production 
and concluded that an increasing SCC resulted in a decreasing production during 
the first 305 days of lactation (Salsberg et al. 1984). In this study, we will see if 
this effect also shows vice versa. Comparing the production of 305 days in milk 
with SCCpp has its difficulties. A high production cow that has had a couple of 
days with a low milk yield due to sickness, will have a mediocre 305 days 
production but will not stand out. The standardized production during one 
lactation does however give an insight in the stress an udder is under during 
lactation and thus, if it is more likely to be infected during the dry period or 
calving if the cow had a high 305 days production.  
 

3.2.3 Parity 
With the high demands asked from our cows on today’s dairy farms, it is likely 
that with age, the cow and its udder are under more stress and wear. So for this 
study it is considered that increasing parity leads to increasing SCCpp. 
Various authors have investigated the relationship between parity and somatic 
cell count. There seems to be a positive correlation between parity and SCCpp 
(Green et al., 2008). This relationship was not found between parity and 
infections of the udder. 
 Although comparing parity and SCC did not lead to a significant result in a study 
of bacteriologically negative dairy cows, when data from all cows (including 
infected animals) was analyzed, there was a significant relationship found 
(Laevens et al., 1997). Data collected from randomly selected cows in this study 
does not differentiate between infected or non-infected cows, so parity could 
have predictive value for SCCpp.  
 

3.2.4 Duration of dry period 
Since early 1900’s research on dry period length focused on maximizing 
production in following lactations and lifetime production. A recent study 
concludes that, when farm- and feed management is not changed, the optimal 



Associations between ante partum risk factors and elevated somatic cell count post partum 

 

 11

dry period for maximizing the subsequent production lies somewhere between 55 
and 65 days for second through fourth lactation cows (Kuhn et al. 2006, 2006b). 
Earlier research found similar results, but mostly an optimum dry period of at 
least >60 days (Remond et al., 1992, Makuza et al., 1996).  
Past research clearly shows a relationship between parity and the dry period 
length. In this study, a closer look will be taken at possible associations between 
dry period length and SCCpp. Annen et al. (2004) provides reason for thinking 
that because a cow is given an intramammary antibiotic treatment before dry-
off, animals with high SCCap are in need of the dry period to resist a possible 
IMI. 
Although many farmers are trying to shorten their cow’s dry periods as much as 
possible, there is a minimum at which there will be loss of production in the next 
lactation, resulting in a financially unfavorable situation. Remond et al. (1997) 
and Kuhn et al. (2007) suggest that too short dry periods (< 50 days) lead to 
increased SCCpp. 
So if cows fall outside of the optimum dry period length, they might have a 
higher risk of intramammary infection and/or elevated SCCpp due to metabolic 
stress and shorter time to repair udder tissue. 
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4. Materials and Methods 
 
The following methods were used to collect data and analyze it with the 
statistical program SPSS. 

4.1 Data collection 

After careful selection, 5 farms in the Netherlands were implemented in the 
vitamin E project, for which the materials and methods will be discussed later in 
this report. Selection criteria used for the farms were willingness of cooperation 
with the project, access to test day records, a total of more than 100 milking 
cows and a mastitis incidence rate of 30% in the period 2005-2006. 
All five farms had a milking routine of twice-a-day milking. They all performed 
standard antibiotic treatment at drying off. Specifics of dry-off treatment will be 
given in paragraph 4.2. 
On each farm, between 60 and 80 cows were randomly selected. From each cow, 
different test day results from different test days were put in a data set. This 
data set contained Farm, test group of vitamin E project, SCC of last test day 
before dry-off, days between this test day and dry-off, SCC of the first test day 
after calving, days between calving and this test day (DIM), Milk yield from last 
milking before dry-off (Kg), Parity after calving, 305 day of production (Kg) and 
length of dry period (days). The days between test day and dry-off and the days 
between calving and test day were calculated by asking the farmer to fill out the 
dates of drying off and calving on a form. 
 

4.1.1 Inclusion of animals 
Animals were included in the test if they were dried off between the 20th of 
August 2007 and the 25th of January 2008. Collection of animals went on until 
each farm had at least 50 cows that did not need exclusion from the project.  
 

4.1.2 Exclusion of animals 
Heifers were excluded from this study for the simple reason of lack of test day 
records before drying off. 
Animals with incomplete data, due to non-pregnancy, sickness and/or culling 
during the project or if for any reason no sample could be taken on a test day, 
also resulted in exclusion from this study.  
 

4.2 Dry cow management 

In earlier studies in the vitamin E project, the participating farmers were asked 
to fill out a form on various farm management techniques that they implemented 
on their farm. One of the subjects of questioning was dry cow management, 
before and during the dry period.  
Farm A gradually feeds less concentrate according to the lactation stage until 
they stop feeding concentrate at day 20 before the dry period. No change in 
roughage is made. During the dry period cows are grouped into far-off for 4 
weeks and in close-up for 2 weeks. 
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On Farm B concentrate feeding is gradually lowered from day 14 before dry-off 
and reaches 0 Kg on day 7 before dry-off. No change in roughage is made in this 
period. In the dry period, the animals are not split into groups. The cows receive 
concentrate according to their stage of dry-off.  
When cows reach a production of <20 Kg a day on farm C, feeding concentrate is 
stopped. They are fed only roughage for 5 days until dry-off, and deprived of 
water for 24 hrs. on the 4th day before dry-off. The animals are grouped in far-off 
for 4 weeks and then close-up for 4 weeks. 
Using the computer of the concentrate feeder, the concentrate on farm D is 
gradually lowered starting from 30 days before dry-off. There is no change in 
roughage. Cows stay in the far-off group for 4 weeks and then go into the close-
up group for 3 weeks. 
On Farm E, all cows that are in the lactation stage of around 40 days before dry-
off on test day, stop receiving concentrate. So depending on the date of test day, 
concentrate is stopped 30 – 40 days before drying off. 3 days before dry-off, the 
cows only receive hay if milk yield is still above 15 Kg. Animals stayed in the far-
off group for 4 weeks and after that for 2 weeks in the close-up group. 
All farmers give their cows an antibiotic treatment before dry-off.  
 

4.3 Definitions 

To define the term ‘elevated cow SCC’ it is important not to conflict the term with 
(sub)clinical mastitis. A high cow SCC does not necessarily mean that a pathogen 
will be found when a milk sample is taken. Furthermore, different pathogens 
show different levels of elevated quarter SCC when a quarter is infected, 
especially when pathogens are grouped in major and minor pathogens (Dohoo et 
al. 1991, Schepers et al. 1997, de Haas et al., 2002). This does not mean 
however, that an elevated SCC has no negative influence on the dairy cow. A 
significant negative correlation was found between cow SCC and milk production, 
even with SCC in normal ranges (Kehrli et al., 1994). 
The EU directive 92/46/EEC, regulation no. 2377/90 of 16 June 1992 states that 
raw cow’s milk intended for the production of heat-treated drinking milk, 
fermented milk, junket, jellied or flavoured milk and cream must meet with a 
standard for bulk tank somatic cell count that is not above 400.000 cells/ml.  
In general, a cow SCC of 200.000 cells/ml or higher is considered to be 
unwanted and a high risk for becoming a bacterial infection and thus this SCC 
level is frequently used in research investigating elevated SCC in the dairy cow 
(Barrett et al., 2006, Dohoo et al., 1991, Green et al., 2007, Green et al., 2008, 
Schepers et al., 1997). Dohoo et al. specifically described that the passing of the 
200.000 cells/ml threshold was an optimal value for the prediction of new IMI. 
Therefore, the same definition of elevated SCC will be used in this report.  
An optimum dry period depends on a lot of dry cow management factors. As 
discussed in paragraph 3.2.4, the optimum to ensure a good lactation, both in 
production and udder health, lies somewhere between 55 and 65 day. Therefore, 
this report uses the interval 55 – 65 days to define the optimal length of the dry 
period.  
 

4.3.1 Thresholds for risk factors 
As described in definitions, the threshold for both SCCap and SCCpp is 200.000 
cells/ml. The median of milk yield before drying off and 305 days of production 
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was used as a threshold for both, being 6,45 Kg and 8880 Kg respectively. The 
305 days of production was divided by 1000, so small differences in produced 
kilograms could be discarded. The animals were grouped according to their parity 
in group 2 (parity = 2) and group 3+ (parity is >2). The duration of the dry 
period was considered optimal between 55 and 65 days, animals with days dry 
above or below were considered suboptimal. 
 

4.4 Statistical analysis 

In order to be able to study the results correctly and to make the right 
theoretical conclusions, descriptive analysis was performed on data collected 
from the different farms. Descriptive analysis and the chi square tests of the data 
were performed by implementing the dataset into SPSS 15.0. 
 

4.4.1 Chi square 
First, the data from the risk factors was changed in a binary code, using the 
earlier mentioned thresholds. If a cow had gotten mastitis after calving, but 
before the test day, the cow with mastitis was recorded as ‘elevated SCCpp’ and 
the day when the mastitis was found was used for the interval calving – test day.  
Chi square was used to compare the risk factors with each other, to exclude a 
relationship between them.  
Then each risk factor was compared with SCCpp to try and find a significant 
relationship.  
 

4.5 Vitamin E project 

This study is done as a dataset analysis during the vitamin E project. Vitamin E 
supplementation during the dry period is thought to have a positive effect on 
udder health, specifically in the prevention of clinical mastitis (Smith et al. 1997). 
In this double-blind project, the same selection in cows was made, dividing them 
equally into two groups (A and B). These groups were given either a feed 
supplement with a high vitamin E concentration (3.000 IU/day) or a low 
concentration (135 IU/day) during the dry period. Through the dry period, all 
cows were scored for BCS, filling of the rumen, udder edema and teat condition 
and blood was taken from each cow at -8, -4, -2, 0 and 3 weeks compared to the 
calving date. When the diagnosis mastitis was made on a cow by the farmer, 
blood and milk samples were taken and the cow was scored again. The blood 
samples will be used to measure concentrations of, among others, vitamin E, 
GSHpx, NEFA, cholesterol, total lipids and leukocyte differentiation. This is done 
to define the oxidative and metabolic stress the cow is under before, during and 
after calving, and if vitamin E supplementation can ease the stress and improve 
udder health during the critical transition period. Results are expected at the end 
of 2008. 
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5. Results 

5.1 Descriptive analysis 

In table 5.1 data from the different farms is compiled in order to easily compare 
them.  
 

Table 5.1  Total animals, number in each vitamin and parity group and percentages of 
observed risk factors on each farm. 

 
 
In total, 220 animals were used in the dataset, divided over 5 farms. The 
percentage of animals with an elevated SCCap above 200.000 cells/ml ranges 
from 31% for farm C to 51% for farm E, with an average of 38 % over all farms. 
The percentage of animals outside the optimal dry period of 55-65 days ranges 
from 61% for farm B to 91% for farm A, with an overall farm average of 75%. 
For milk yield, farm B has the lowest percentage (33%) and farm A the highest 
(54%). The 305 days of production risk factor shows a range of 44% (farm D) to 
63% (farm E). Numbers for the dependant factor, SCCpp, shows a range 
between 6% for farm A and 26% for farm D. In table 5.1 it is clearly seen that 
the farms show a large variation in passing thresholds for the risk factors. 
  
 
    SCCpp threshold = 200 Total 
    High Low High 
SCCap 
threshold = 200 

High Count 17 66 83

    % of Total 7,7% 30,0% 37,7%
  Low Count 6 131 137
    % of Total 2,7% 59,5% 62,3%
Total Count 23 197 220
  % of Total 10,5% 89,5% 100,0%

Table 5.2 Elevated SCCap compared to elevated SCCpp, both with a 
threshold set at 200.000 cells/ml. 

 
 
Table 5.2 shows the percentages of possible chronic or new infections that 
existed trough the dry period. 7,7% of all test animals that had a high somatic 
cell count on the last test day before drying off also had a high somatic cell count 
at the first test day after calving. Only 2,6% of all animals started the dry period 
with a low somatic cell count and started the next lactation with a high somatic 

Farm

Total 
test 
animals

% of animals 
with SCCap 
above 200

% of animals 
outside days 
dry optimum

% of animals 
above milk 
yield median

% of animals 
above 305 
days prod. 
median

% of animals 
on farm with 
SCCpp above 
200

A B 2 3+
A 54 27 27 22 32 37 91 54 52 6
B 33 19 14 17 16 33 61 33 45 9
C 71 37 34 32 39 31 76 49 52 7
D 27 13 14 10 17 44 74 37 44 26
E 35 18 17 16 9 51 66 51 63 14
Total 220 114 106 97 123 38 75 47 52 10

Vitamin E test 
group (No. of 

animals)
Par ity (No. of 

animals)
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cell count at the first test day after calving. 59,5% of the cows remained low on 
SCC for both test days. The percentage for cows with high SCC before drying off 
and low SCC after calving was 30%. The variation in SCC before and after the 
dry period is illustrated in figure 5.1. This scatter plot shows that there is no 
linear relation between SCCap and SCCpp in this test. The cut-off level for this 
scatter plot is 400.000 cells/ml. Only a few animals are present outside the lines 
of this figure. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
Figure 5.1 Scatter plot for SCCap *SCCpp, with a 

cut-off level of 400.000 cells/ml for 
better viewing
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5.2 Chi square 

Value
Significa
nce

Odds 
ratio

Significa
nce

Odds 
ratio

Significa
nce

Odds 
ratio

Significa
nce

Odds 
ratio

Significa
nce

Odds 
ratio

Significa
nce

Odds 
ratio

Parity * SCCpp 0,256 0,613 1,256 - - 1,000 1,201 0,489 1,201 1,000 1,201 0,608 1,201
SCCap * SCCpp 14,316 0,001 5,624 - - 0,263 4,397 0,099 4,397 0,462 4,397 1,000 4,397
Duration of dry period * SCCpp 0,109 0,741 1,192 - - 1,000 1,578 1,000 1,578 1,000 1,578 1,000 1,578
MYap * SCCpp 2,598 0,113 2,157 - - 0,029 2,352 0,230 2,352 1,000 2,352 1,000 2,352
305 days of production * SCCpp 3,157 0,082 2,286 - - 0,582 2,599 0,489 2,599 0,152 2,599 0,114 2,599

Value
Significa
nce

Odds 
ratio

Significa
nce

Odds 
ratio

Significa
nce

Odds 
ratio

Significa
nce

Odds 
ratio

Significa
nce

Odds 
ratio

Significa
nce

Odds 
ratio

Parity * SCCpp 0,256 0,613 1,256 1,000 1,201 - - 0,238 1,201 1,000 1,201 - -
SCCap * SCCpp 14,316 0,001 5,624 0,029 4,397 - - 0,020 4,397 0,266 4,397 - -
Duration of dry period * SCCpp 0,109 0,741 1,192 1,000 1,578 - - 1,000 1,578 0,580 1,578 - -
MYap * SCCpp 2,598 0,113 2,157 0,596 2,352 - - 0,094 2,352 0,242 2,352 - -
305 days of production * SCCpp 3,157 0,082 2,286 0,596 2,599 - - 1,000 2,599 0,266 2,599 - -

Test

Group B
Farm A Farm B Farm C Farm D Farm E

Without correction

Farm D Farm E
Group A

Test Farm A Farm B Farm C
Without correction

Table 5.3 Results of chi square tests comparing risk factors with SCCpp for their predictive value.
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All results were analyzed using a 95% confidence interval. 
First, the risk factors were compared with each other in order to exclude any 
possible association which may influence the results.  
When parity was compared with SCCap, the relationship between the two risk 
factors had a high significance (0,000) with an odds ratio of 3,064. When the chi 
square test was performed including the corrections for farm and vitamin E 
group, animals in group A on farm B and animals in group A on farm E showed 
significance between the factors with 0,020 and 0,023 significance respectively. 
Parity and MYap also showed some significance (0,025; with an odds ratio of 
0,529), but when this was corrected for farm and vitamin E group, none of the 
results remained significant. 
A different view was given by the comparison of parity and 305 days in 
production. The chi square test had a significance of 0,000 with an odds ratio of 
16,205. After correction, only animals in group A on farm D, group B on farm A, 
group B on farm D and group B on farm E did not show a significant relationship 
between the risk factors. 
305 days of production showed a highly significant association with the risk 
factor SCCap. Significance for this relationship was 0,007 and the odds ratio was 
2,172. When this was corrected for farm and vitamin group, SCCap had a 
relationship with the animals in group A on farm A and farm B (0,047 and 0,02). 
No other risk factors showed signs to suggest a relationship with each other. 
Because the comparison of MYap and 305 days of production did not show any 
significant association, both risk factors could be used for further analysis and 
comparison with the dependant, SCCpp. 
When the risk factors were compared with SCCpp to asses their predictive value 
(table 5.3), only SCCap had a strong significant association with SCCpp 
(significance = 0,001). After corrections, only animals in group B on farms A and 
C showed significance (0,029 and 0,020 respectively).  
Also, animals in group A on farm B showed a relationship between MYap and 
SCCpp with a significance of 0,029, but only after correction this association 
between the risk factor and the dependant was found.  
In group A the animals of farm A and in group B the animals on farms B and E do 
not show results. A chi square test could not be performed due to the fact that 
the SCCpp on those farms was a constant; no elevated SCCpp was found on 
those farms. 
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6. Discussion 
 
The use of different thresholds for SCC was considered (e.g. SCCap threshold = 
100.000 and SCCpp threshold = 500.000) in order to reach a high specificity or 
sensitivity, which ever was needed to include the right animals. However, 
changes never resulted in significant outcome worth mentioning. In addition, 
some researchers suggest using 3 different records for SCC. It is thought to be 
more reliable when 3 elevated SCC records are used as a signal factor for IMI’s 
(Dohoo et al. 1991). However, this is not easy to put in practice. A mean of three 
records does not give right information because in three months time the SCC 
can be elevated, very low and elevated again. Because of this impracticality, only 
the last SCC record before drying off was taken into account.   
Cows that developed mastitis in the days following calving, were not excluded 
from the study. The test day records could not be used because the cows were 
already treated with antibiotics by then, but the day the animal had gotten 
mastitis was used as a substitute for the test day. This way, these animals with 
elevated SCCpp could still be used in this test. 
When all the risk factors were separately compared with SCCpp in a chi square 
test, only SCCap and MYap showed some significance in relation to SCCpp. The 
comparison between SCCap and SCCpp resulted in a significant association in 
group B on farms A and C. On these farms, animals in group B with a high 
SCCap had a significant chance of also having a high SCCpp.  
The only other significant result found was in the comparison between MYap and 
SCCpp. The animals in group A on farm B with a high milk yield before dry-off 
had a significant higher chance of having a high SCC after calving.  
Although there is some significant association between the above mentioned risk 
factors and SCCpp, it is not possible to say that these two risk factors have a 
highly significant predictive value for an elevated SCCpp. Both SCCap an MYap 
clearly show association with parity. Because of this effect from parity, the 
predictive value can not be solely explained from these risk factors. Previous 
research also shows that parity has an influence on production and elevated 
somatic cell counts before drying off (Laevens et al. 1997, Green et al., 2008). 
For SCCap, the tests found a relationship between SCCap and production. This 
also influences results.  
Green et al. (2006) has already shown the diluting effect of milk yield on somatic 
cell count. In this study however, a positive relation was found between MYap 
and SCCpp. The higher amount of stress on the udder just before dry-off due to 
a high milk yield could be the reason that the udder restores insufficiently in the 
dry period, causing a high somatic cell count post partum. 
Besides the milk yield just before drying off, the 305 days of production was also 
taken into account to see if it had a predictive value for an elevated SCCpp. The 
305 days of production might give an indication of how the next lactation is going 
to evolve, compared to the milk yield which is more an indicator for the way a 
cow is dried off (e.g. with higher chance of new infection or maintaining an 
existing infection). Also, an increased risk of mastitis in high yielding cows has 
been reported (Grindal et al., 1991). The risk factors were both used in the test 
to see if production in general had any effect on post partum somatic cell count. 
In a recent study from Green et al. (2007), both production factors showed no 
significant relationship with clinical mastitis after calving. In this study, the 
relationship is also not found for elevated SCCpp. 
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Parity on its own did not show any relationship with SCCpp, although previous 
studies did show a relationship (Green et al. 2008, Laevens et al. 1997). The 
same was concluded in this study for DDP; the optimum of 55 – 65 days dry did 
not show any significance for the prevention of SCCpp.  
A possible reason for the low predictive value of all risk factors in this study is 
the relatively low incidence of elevated SCCpp on all farms, as displayed in tables 
5.1 and 5.2, which might indicate that a high percentage of udder infections that 
started before the dry period did not persist until the beginning of next lactation 
and that relatively few new intramammary infections started during the dry 
period. During the vitamin E project, the test animals on the different farms were 
visited weekly by students to score them and take blood samples. It is very likely 
that these weekly visits influenced the farmer on various tasks on the farm. For 
instance, farmers might wash their hands more often before touching an udder, 
work cleaner when they are milking or use more bedding in the stalls. This could 
lead to less infections in the herd and lower somatic cell counts. More reliable 
results are therefore expected when only test day records are investigated and 
there is as little contact as possible between the research group and the farmer.  
A factor not calculated into this test which might help explain the results is that 
the interval test day – drying off and the interval calving – test day have a 
variation between 0 – 59 days and 2 – 51 days. This wide variation leaves room 
for other factors to influence test results, such as poor hygiene, changes in 
milking procedures and a new intramammary infection after calving. Busato et 
al. (1999) clearly finds a higher risk in subclinical mastitis with increasing days 
post partum. Cut-off levels for the intervals will ensure more accurate testing. 
More research is necessary to see if these or other risk factors can have a 
predictive value for elevated SCC’s after calving or even (sub)clinical mastitis. 
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7. Conclusion 
 
In the specific situation of this study, only SCCap and MYap showed significant 
association with SCCpp. This association is influenced by other factors so it 
cannot yet lead to the conclusion that these risk factors are of important value in 
predicting an elevated SCCpp. Overall, the risk factors parity, 305 days of 
production and DDP had no significant association and therefore no predictive 
value to indicate an elevated SCC post partum. Therefore, H0 cannot be 
confirmed. Difference in vitamin E supplementation had no effect on these 
results.  
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