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Abstract

The association between some risk factors and the presentation of post-partum uterine infections in dairy
cattle has been established. However, this association is not comprehensive and the role of other factors
has not been widely studied. Here the importance of age, parity, calving season, dystocia and retained
foetal membranes (RFMs) was established as some of the potential risk factors for uterine infections.
Cases studied occurred at two English dairy farms: Farm A (n= 463) and Farm B (n=361) that had
calved between January and December 2009. It was found that Farm B reported a higher prevalence of
uterine infections based on age, parity and calving season (24% vs. 16%). Farm A reported a higher
prevalence of uterine infections based on retained foetal membranes (8.9% vs. 5%) and dystocia (11.9%
vs. 6.9%). Both farms reported significant effect on age (* = 19.35, df 2, p<0.001 and * = 19.82, df 2,
p<0.001), calving season (,* = 9.61, df 3, p<0.02 and »* = 80.06, df 3, p<0.001) and dystocia (* =
12.98, df 1, p<0.001 and »* = 7.56, df 1, p<0.01) on the presentation of uterine infection while parity and
RFMs were not significant. The findings of this study may be useful for helping to set up protocols in
dairy herd health management that prompt livestock owners, breeders and veterinarians to take quick
action to avoid the consequences caused by postpartum uterine infections. In addition, it could help in the
formulation of correct post-calving health monitoring strategies within a dairy herd.
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Introduction

Several studies have looked into the various risk factors linked with postpartum uterine infections and
their consequences on dairy cow reproductive performance (Bell and Roberts, 2007; Gautam et al., 2010).
The occurrence of endometritis, pyometra and metritis has been associated with factors such as vulva
angle, sex of the calf, abortion and twin births (Gunduz et al., 2010; Jeremejeva et al., 2010; Potter et al.,
2010). However, other researchers have failed to establish any significant link between risk factors such

as calving season, age and parity in the presentation of uterine infections (Barlett et al., 1986).

Sheldon et al., (2008) and Beagley et al., (2010) reported that necrotic material arising from retained

foetal membranes (RFMs) provide a favourable environment for bacterial growth hence, an increased
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likelihood of uterine infection. Also, RFMs delay the expulsion of lochia (reddish-brown uterine
discharge), the regression of the endometrium and uterine involution (Gautam et al., 2009; Potter et al.,
2010). Dystocia, especially in young cows, has been linked to some degree of injury to the female genital
tract around the time of calving; predisposing the cows to uterine infection (Han and Kim, 2005). Buckley
et al., (2010) found that cases of dystocia resulted in higher incidences of RFMs and uterine infections
while Kwashima et al., (2007) showed that clinical abnormalities in older cows were the result of high
milk yield. This suggested that age could be one of the potential risk factors for uterine infections in the
early postpartum period. Calving season has been associated with postpartum uterine infection (Smith and
Risco, 2002; Gautam et al., 2010). A study by Buckley et al., (2010) in Northern Ireland found increased
incidences of RFMs and uterine infections of 3% in the late winter months (January and February), 1.6%

in early spring (March) and 1.8% for April or later.

Postpartum uterine infections have been reported as posing a great economic impact on the dairy industry
(Dolezel et al., 2008; Durrani and Kamal, 2009). Williams et al., (2008) showed that cases of clinical
endometritis were significant, with 20% reduced conception rates and about 3% cases of infertility in
dairy cows. Gautam et al., (2009) and Kaufmann et al., (2009) found lower rates of pregnancy in first
service conception in primiparous cows with clinical and subclinical endometritis while Kim and Kang
(2003) estimated the cost incurred by producers for handling cases of endometritis in each lactating dairy
cow was US $106.

Uterine infections therefore, impose a significant economic pressure to the dairy industry worldwide
(Gunduz et al., 2010). As a result it is important to identify factors which may predispose a cow to suffer
from a uterine infection. This may be useful in dairy herd health management by encouraging livestock
owners, breeders and veterinarians to take quick action in order to avoid the consequences of uterine
infections and the financial losses associated with them. In addition, it can help in the formulation of post-
calving health monitoring strategies. Therefore the aim of this study was to look for associations between
age, dystocia, retained placenta, calving season and parity in the presentation of bovine postpartum
uterine infection cases that had occurred at two dairy farms in England between January and December
2009.

Material and methods

Animals and data collection

This study was carried out using calving records from two dairy herds (farm A farm B) from January to

December, 2009. Both farms possessed a good recording system with herdsmen involved in both the
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recording and the management of the data using herd health computer software (Farm A - Orchid Data
Systems Limited UK, Farm B - InterHerd, UK). In both farms, cows were confined in free stall barns with
sawdust bedding; cattle received a total mixed ration (TMR), while calving occurred all year round. Cows
were milked twice a day with a herd average of over 10,000 litres per lactation period (305 days). A study
period of 3 to 30 days postpartum was chosen so as to include mainly cases where clinical symptoms
were present, with recorded remarks such as ‘white endometritis’ (cows with predominantly clear mucus
with some flakes of pus) and ‘dirty septic metritis’ (cows with purulent discharge) in farm A while farm B
had only a single remark such as ‘metritis’ as previously used by Guatam et al., (2009). A total of 463 and
361 cows from farm A and B with an age range of 2 to10 years and parity of 1 to 8 lactations were

included in the study.
Predisposing factors

Dystocia was defined and recorded on a 5 point scale where 1 to 3 was termed as a calving which
required simple traction while 4 to 5 meant a hard pull or veterinary-assisted calving as previously
described by Benzaquen et al., (2007). Foetal membranes in both cows and heifers lasting beyond 24
hours after calving were considered to be retained (Abdelhameed et al., 2009). Calving season with
months between September to October (autumn), March to May (spring), November to February (winter)
and June to August (summer), parity, age of cows and heifers and the occurrence of dystocia were

analysed.
Statistical analysis

Data from the 824 cows were used for the analysis of risk factors for postpartum uterine infections with a
comparison between the two farms where cases of RFMs, dystocia, parity, age and calving season were
represented on contingency tables and analysed using a Pearson’s chi-square test. The prevalence of
uterine infections based on a specific risk factor was also determined and expressed as percentage of total
calvings. The occurrence of uterine infections during the different seasons (winter, spring, summer and
autumn) was compared using the chi-square test. This analysis was performed to determine whether
incidents of uterine infection were dependent upon season. The incidence of retained placenta on cows
and heifers was also compared while data on age and parity was analysed using a range of 2 to 10 years of
age and 1 to 8 lactations respectively. The prevalence of uterine infections was expressed as proportion of
affected animals out of total calvings expressed into percentage. The expected frequencies and chi-square

values were then analysed with PASW Statistics ver.18.
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Results

Prevalence of uterine infections was 16% (74/463) in farm A and 23.8% (86/361) in farm B. Prevalence
based on specific risk factors and from the Pearson’s chi-square test results for risk factors are shown in
tables 1 and 2. Results from farm A showed that cows between 4 and 5 years of age had the highest
prevalence of 8.6% (40/463) of uterine infections whilst cows between 6 and 10 years of age had the
lowest prevalence of 1.3% (6/463). Farm B showed a higher prevalence of 18% (65/361) in cows between
1 and 3 years of age while cows between 6 and 10 years recorded the lowest prevalence of 0.6% (2/361).
Results for farm A and B showed that cows in their first and second parity recorded the highest number of
uterine infections with a prevalence of 8.2% (38/463) and 13% (47/361) respectively. Cows in their sixth
to eighth lactations had the least prevalence (0.9%, 4/463 and 0.8%, 3/361 respectively). Calving season
showed that winter months had the highest number of uterine infections with a prevalence of 8.0%
(37/463) for farm A while farm B recorded highest prevalence of 7.8% (28/361) in spring months. The
autumn months had the lowest prevalence of 0.4% (2/463) and 1.4% (5/361) respectively.

Results from farm A on dystocia as a risk factor for uterine infection showed that spring and summer
months showed the highest incidence with a prevalence of 7.3% (34/463) whilst autumn and winter
months had a prevalence of 4.5% (21/463). Farm B reported a prevalence of 4.4% (16/361) during
autumn-winter months and 2.5% (9/361) in spring-summer. Cases of RFMs were tabulated with a
comparison of the occurrences in cows against heifers (Tables 1 and 2). It was found that cows from both
farms had the highest incidence of uterine infections with a prevalence of 5.6% (26/463) against 3.2%
(15/463) for heifers in farm A, 4.2% (15/361) and 2.5% (9/361) for farm B.

Table 1: Farm A: Results for risk factors for uterine infections (n=463)

3
Variable Cases Non cases Prev (%0) 2 ar  p

Age (vears)

1-3 28 22 6.6 10.35 2 0.001
4-5 40 109 8.6

6-10 6 54 1.3

Parity

1-2 38 248 8.2 4.5 2 NS
3-5 32 128 6.9

6-8 4 12 0.9

Calving season

Autumn 2 62 o4 9.61 < 0.02
Spring 16 73 3.5

‘Winter 37, 179 8.0

Summer 19 71 4.1

Retained placenta

Cows 26 276 5.6 0.66 1 NS
Heifers 15 146 3.2

Dystocia

Autumn — Winter 21 259 4.5 12.98 1 0.001
Spring — Summer 34 149 7.3
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Table 2: Farm B: Results for risk factors for uterine infections (n=361)

- Variable Cases Non cases Prev (%) 72 af p
Age (years)
1-3 65 136 18 18.82 2 0.001
4-5 19 103 53
6-10 2 36 0.6
Parity
1-2 47 120 13 3.21 2 NS
3-5 36 144 10
6-8 3 11 0.8
Calving season
Autumn 5 50 14 80.06 3 0.001
Spring 28 51 7.8
Winter 45 39 12.5
Summer 7 135 1.9
Retained placenta
Cows 15 268 4.2 0.27 1 NS
Heifers 9 214 25
Dystocia
Autumn — Winter 16 122 4.4 7.56 1 0.01
Spring — Summer 9 214 25
Cases = uterine infection present, Non-cases = uterine infection absent. Prev (53"0) =

percentage prevalence, df = degrees of freedom.

Discussion

Several risk factors have been reported to be linked with uterine infection in dairy cattle soon after
calving with about 20% of animals showing signs of clinical uterine disease (LeBlanc et al., 2007), thus
affecting health and welfare, with a great economic impact on the dairy industry. The present study found
that the most significant risk factors associated with uterine infections in both farms were age, calving
season and dystocia. The reported variations in prevalence between farms could be associated with
differences in the diagnostic methods. Parity and retained foetal membranes were not significant in the

presentation of postpartum uterine infections.
Age of the cow

Age was strongly associated with the presentation of uterine infections in both farms. The overall
prevalence of age related uterine infection was higher in farm B (23.8%), with 18% reported in cows
between 1 and 3 years of age, compared with Farm A which reported an overall prevalence of 16%, with
8.6% in cows between 4 and 5 years of age, whilst cows from 6 and 10 years had the lowest prevalence of
1.3%. A highly significant effect of age on the presentation of uterine infections was found in both farms
(% = 19.35, d.f 2, p<0.001 and »* = 19.82, d.f 2, p<0.001). Similar overall age related uterine infection
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prevalence rates and variation between farms have been reported previously (Gunduz et al., 2010) while
others have reported no effect of age on the presentation of uterine infections (Emanuelson et al., 1993;
Pugh et al., 1994). Markusfeld (1987) and Bruun et al., (2002) recorded high incidences of uterine
infection at an early age which is in agreement with the findings from farm B but in contrast to farm A.
Smith and Risco (2002) found the lowest incidence of postpartum metritis occurred in cows between 2
and 4 years of age, and the highest in cows older than 7 years with the risk increasing steadily with age
which seems to be closely similar to findings from farm A. Other reports lack a distinct association
between age and prevalence of postpartum uterine infections (Bruun et al., 2002). The exact cause of the
high prevalence rate reported in farm B compared to farm A is unknown though this might have been due
to variation in management practices. Results from farm B showed a higher prevalence rate (18%)
reported in young cows (1 and 3 years) compared to 6% from farm B which is in agreement with most
research that young cows are more prone to uterine injuries, especially during assisted calving, thus
predisposing them to uterine infections (Konyves et al., 2009; Tsousis et al., 2009), while others have
reported that young cows have a small pelvis compared to older cows, hence the greater degree of uterine
damage (Potter et al., 2010).

There were almost twice the number of cows (65) between 1 to 3 years of age calving from farm B
compared to only 28 cows from farm A which could support the high prevalence rate reported in farm B
as Gautam et al., (2009) stated that a small number of cows often may not add up to a reasonable
statistical power. Other probable causes for the observed prevalence differences could have been due to
calving stall hygiene and the design of calving pens, albeit this study did not extend to looking into stall
design and general hygiene. However, some studies have reported an increased incidence of uterine
infections when calving was carried out in dirty and congested calving stalls compared to when calving
occurred in clean and well-spaced calving stalls (Lewis, 1997; Plontzke et al., 2010). Bell and Roberts
(2007) and Huzzey et al., (2007) reported that diagnostic methods, poor cow comfort and general herd

health management can all contribute to variations on the prevalence of uterine infections between farms.

Erb and Martin (1980), Moss et al., (2002b) and Gunduz et al., (2010) also found that age was highly
significant in the presentation of uterine infections. The significant effect of age on the presentation of
uterine infection might be explained by a number of factors, where older cows (4 years and above) have
been shown to have a reduced immunity (Opsomer and Kruif, 2009). Young cows (1 and 3 years) may
have experienced damage to the uterus, especially where calving assistance was required (Konyves et al.,
2009). Moreover, it has been reported that new strains of pathogens and metabolic disturbances, such as
milk fever and ketosis developed during the transition period if cows were not well nutritionally managed,

might contribute to age associated uterine infections (Moss et al., 2002b; Melendez et al., 2004).
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Findings from the present study could help with the formulation of a reproductive management program
which should target cows younger than 5 years of age, through carrying out routine postpartum

examinations so that reproductive tract problems and other management factors can be addressed.
Calving season

The overall herd seasonal prevalence of uterine infections for farm A and B was 16% and 23.8%
respectively where uterine infections were highest in farm A during winter months (November to
February) with a prevalence of 8% whilst autumn months (September to October) had the lowest with
prevalence of 0.4%. In contrast, highest prevalence (7.8%) of uterine infections in farm B was reported
during spring months (March to May) consistent with findings by Dolezel et al., (2008). Autumn months
(September to October) had the lowest with prevalence of 1.7%. The overall prevalence was close to the
range of (18.8-32.2%) reported by Ghanem et al., (2002) and Gautam et al., (2010) but higher than those
reported by (Huffman et al., 1984) although much lower than findings by Dolezel et al., (2008) who
recorded a prevalence rate of 50%. The exact reason for the reported season associated higher prevalence
of uterine infections from farm B was not known. However, some studies have shown that variations in
seasonal calving management factors such as efficiency in monitoring of calving activities during cooler
and warmer months, frequency in changing of beddings, stall condition and general calving hygiene may
all influence the incidence of uterine infections within a farm (Larson and Tyler, 2005; Sheldon et al.,
2008; Keyserlingk et al., 2009). The prevalence reported in farm A agrees with the study of Bruun et al.,
(2002) which showed that winter calvings were linked with poor hygienic conditions and reduced feed

intake resulting in a decreased immune function, thus increasing the risk of uterine infections.

Calving season had a significant effect on the presentation of postpartum uterine infections (x> = 9.61, d.f
3, p<0.02 and y* = 80.06, d.f 3, p<0.001) hence it can be deduced that calving season was a potential risk
factor for uterine infections in both farms, which agreed with a report by Gautam et al., (2010) though
they reported highest prevalence in summer calvings. Summer and winter months calvings cause stress to
animals by reducing feed intake and have been associated with increseased postpartum uterine disorders
such as metritis and anovulation (Walsh et al., 2007). Markuesfeld (1984) established a link with cases of
uterine infections in cows during spring and winter months while Erb and Martin (1980) found an
association between calving season and the incidence of uterine infections with an overall autumn-winter
peak in the risk of uterine infections. Interestingly, Huffman et al., (1984) and LeBlanc et al., (2002) did
not find any statistical association between calving season and the the incidence of uterine infections
although the probability of three consecutive spring seasons had the greatest frequency of postpartum
uterine disease. Similarly, Gautam et al., (2009) found no significant effect of calving season on the

presentation of clinical endometritis.
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The positive association between calving season and cases of uterine infections reported could have been
due to reduced immunity caused by low temparature stress during winter months resulting in reduced feed
intake (O’Connor, 2009). Other studies that recorded a positive association between calving season and
clinical cases of uterine infections gave a probable cause to be the dampening effect of the spring-winter
months (Erb and Martin, 1980). Furthermore, winter months and stabling can mean lack of grazing,
increased energy expenditure for maintenance, different feed, overcrowding, reduced excercise and less
access to sunlight all of which may affect cow health and welfare thus increased risk of postpartum
uterine disease (Cady, 2010).

Seasonal occurrence of RFMs has been strongly associated with cases of uterine infections which may
further support the current findings. Bohanar et al., (2009), Quiroz-Rocha et al., (2009) and Buckley et
al., (2010) established a positive association between RFMs with a seasonal pattern on the incidence of
uterine infections. Buckley et al., (2010) found that RFMs and uterine infections were higher in late
winter months (January to February) compared to early spring months (March to April). In contrast,
Smith and Risco (2002) showed that higher cases of RFMs occur in the USA during fall-winter months
(October to December) and the results can be related to the fact that more calvings occured just before
this time period. However, a comparison of calving from three summer months (June through August)
with three winter months (December through February) found that cows that calved in the summer were
twice more likely to have RFMs but with less risk to develop postpartum uterine infections (Smith and
Risco, 2002). Contrastingly, Bahonar et al., (2009) found no distinct link between calving season in the
presentation of uterine infections while Lewis (1997) suggested that management factors such as dry cow
management during the transition period rather than season could be one of the possible causes of

postpartum uterine infections.

The results in this study suggested that a herd management strategy should aim at a more close
supervision of calving during summer and autum to minimise on the incidence of uterine infections.
General periparturient hygiene and nutritional management are paramount at any given season for best

results in dairy farms.
Dystocia

The overall herd prevalence of uterine infections in farm A and B after dystocia was 11.9% and 6.9%
respectively. Farm A reported a high incidence of 7.3% in spring and summer months while autum and
winter months had a prevalence of 4.5% compared to farm B which showed the highest incidence of 4.4%
during autumn and winter while spring and summer had the lowest incidence of 2.5%. Overall prevalence
figures were close to the 13.8% reported by Bell and Roberts (2007) but lower than 36.4% and 29%
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reported by Gautam et al., (2010) and Gunduz et al., (2010) respectively. The high prevalence rate
reported from farm A might have been due to the higher number of cows being assisted, either due to a
relatively oversize calf, malpresentation or under developed pelvic bones, resulting in damage to the

uterus and predisposing the cow to postpartum uterine infection (Gunduz et al., 2010).

The study established a significant effect of dystocia on the presentation of uterine infection (x> = 12.98,
d.f 1, p<0.001 and y* = 7.56, d.f 1, p<0.01). The significant association between dystocia and uterine
infection reported in the current study agreed with those reported by Ghanem et al., (2002), Bell and
Roberts (2007), Gautam et al., (2010), Hossein-Zadeh (2010) and Potter et al., (2010) who reported that
dystocia was highly significant in the presenttion of uterine infections but contradict the findings by
LeBlanc et al., (2002) and Gautam et al., (2009) who did not establish a significant link between the two.
Cases of dystocia, especially where the calf is oversize or malpresented, can cause injuries to the genital
tract during traction and retropulsion and thus create septic conditions which may result in infections
(Zaborski et al., 2009). Morover, dystocia delays the process of complete parturation, distubing the
loosening events that must occur for complete expulsion of RFMs, resulting in placenta retention and
predisposing cows to uterine infection (Smith and Risco, 2002).

From the present findings it can be suggested that management decisions are necessary to minimise cases
of dystocia linked with postpartum uterine problems. Multifaceted efforts such as the selection of an
appropriate sire for ease of calving should be practised if not currently in place, though not for too long,
S0 as to avoid getting smaller cows over time, as previously reported by Senger (2003), carrying out
pelvic area measurement for the right pelvic diameter in heifers prior to first breeding (Larson and Tyler,
2005), use of sexed semen (as bull calves are often associated with dystocia as opposed to heifer calves
(Bell and Roberts, 2007), appropriate monitoring of calving, postpartum hygiene and attention to
sanitation, especially with calving equipment, could all help minimise cases of postpartum uterine

infections.

Conclusion

This study evaluated the association of a series of risk factors for uterine infections in postpartum dairy
cattle.. The findings of this study suggest that age is indeed a potential risk factor in the presentation of
postpartum uterine infections. Both studied farms reported a high prevalence of the condition in cows in
their first and second parity. Interestingly, parity was not a risk factor for uterine infection in either farms.

Findings regarding seaonal occurance for uterine infection concluded that season is a potential risk factor.
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Finally the study found that dystocia is also significant risk factor within dairy farms. A relatively high
prevalence of uterine infection was reported in farm A and B where cows were found to have a higher
incidence of RFMs as oppossed to heifers. However, RFMs themselves were not significant in the
presentantion of uterine infection. This subject is complex, has great depth and has many areas that could
be investigated further. These could include factors such as the microbes associated with uterine infection,
immunology of the uterus and transgenenic cows with improved uterine immunity. In summary, this
study has established that the age of the cow, calving season, and dystocia are important risk factors that

must be considered when attempting to prevent uterine infections in dairy cattle.
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