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Epidemiological study of metritis
in Michigan dairy cattle

JB Kaneene R Miller

Population Medicine Center, A i09 Veterinary Medical Center,
Michigan State University, East Lansiny, MI 48824-1314, USA

Summary &horbar; A prospective study using the Michigan National Animal Health Monitoring System was
conducted to determine factors that affect the incidence of metritis in Michigan dairy herds. Data on herd
management, disease, and environmental risk factors were collected from a stratified random sample
of 97 herds with 7 835 cows for 12 months. Linear and logistic regression models were developed to
assess the association between metritis and factors at the herd and cow level. Significant factors
included retained placenta, dystocia, routine post partum examinations, herd size, and parity. Implications
on the interpretation and use of results from herd- and cow-based analyses are discussed.

metritis / dairy cow I risk factor I modelling

Résumé &horbar; Étude épidémiologique des métrites chez la vache laitière dans le Michigan. Une étude
prospective utilisant le système national de monitorage de santé animale du Michigan a été menée afin
de déterminer les facteurs affectant l’incidence de la métrite dans les troupeaux laitiers du Michigan.
Les données sur l’exploitation du troupeau, la maladie et les facteurs de risque environnementaux
ont été recueillies à partir d’un échantillon stratifié pris au hasard de 97 troupeaux comprenant 7 835
vaches, pendant 12 mois. Des modèles de régression linéaire et logistique ont été développés afin d’esti-
mer l’association entre métrite et facteurs au niveau de la vache et du troupeau. Les facteurs signifi-
catifs incluaient la rétention placentaire, la dystocie, l’examination postpartum de routine, la taille du trou-
peau, et la parité. Les implications sur l’interprétation et l’utilisation des résultats des analyses au
niveau du troupeau et de la vache sont discutées.

métrite / vache laitière / facteur de risque / modélisation

INTRODUCTION

Métritis - inflammations of the uterus - is
a common problem encountered in dairy
herds. Lactational incidence rates (LIRs)
are commonly used for metritis, and
reported LIRs for dairy cows range from
rates of 0.2% in Finland (Roine and
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Saloniemi, 1978) to levels of 56.5% for com-
bined metritis/ retained placenta in Israeli
herds (Markusfeld, 1985). Other reported
rates are 18% in Michigan (Bartlett et al,
1986), 8.1 % in central New York state (Cur-
tis et al, 1983), 7% in Colorado (Huffman
et al, 1984), and 10.9% (Faye et al, 1986a)
and 32.9% (Vallet et al, 1987) in France.



Diseases connected with metritis include
retained placenta, which has been seen to
increase the risk of metritis (Steffan, 1987;
Vallet et al, 1987; Correa et al, 1993), and
dystocia (Steffan, 1987; Vallet et al, 1987;
Correa et al, 1993). Nutrition is considered
to have an effect on metritis (Maree, 1986;
Markusfeld, 1987; Steffan, 1987). The effect
of animal age on metritis is a controversial
area. Many researchers have found no
effect of age or parity on metritis rates
(Bartlett et al, 1986; Faye et al, 1986a; Stef-
fan, 1987), while some have found that
metritis increases with age (Etherington et al,
1985; Faye et al, 1986b; Huffman et al,
1984), and others have found first calf
heifers to be at highest risk for metritis
(Markusfeld, 1987).

Many management and environmental
factors have been found to have effects on
metritis. Farms with clean individual calv-

ing pens had less metritis than other farms
(Huffman et al, 1984). When controlling for
housing types, larger herds were found to
have higher metritis rates than smaller herds
(Roine and Saloniemi, 1978). Extensive use
of veterinary service lowered metritis rates
in one study (Huffman et al, 1984), while in
another study herds which had systematic
examinations 30-40 days post partum for
their cows had higher metritis rates

(30-40%) than those that did not (Steffan,
1987). For the seasonality of metritis, no
patterns were found after adjusting for sea-
sonal variations in calving (Dohoo et al,
1984; Huffman et al, 1984; Bartlett et al,
1986), but some have found seasonal peaks
in metritis rates (Muller and Owens, 1974;
Erb and Martin, 1978; Etherington et al,
1985).

Most studies have based their findings
using the individual animal as the unit of
comparison or by using the herd as the unit
of comparison, or have used both meth-
ods, but have not pursued the differences
implicit in these methods. Limited work has
been done on randomly selected herds in

field populations. This study was designed
to evaluate the usefulness of integrating
cow- and herd-based modelling approaches
in evaluating risk factors associated with
metritis in a randomly selected sample of
herds.

MATERIALS AND METHODS

The data were collected using the Michigan
National Animal Health Monitoring System
(NAHMS) (Kaneene and Hurd, 1990). Herds were
selected from a random sample from list and area
frames stratified by geographic region and herd
size. Data were collected in 2 rounds: June 1986
to June 1987, and January 1988 to January 1989.
Management data were collected at beginning
and end of each round. Data on individual adult
females were collected each month, including
parity, calving dates, conditions of calves at birth,
disease cases, month of disease occurrence,
outcome, treatments, and associated costs. There
were a total of 7 835 cows in the sample from 97
different herds.

Analysis was conducted at 2 different levels:
individual-animal-based and herd-based. At the
individual level, each animal contributed 1 obser-
vation to the study, and metritis was measured
as case or no case for each cow. At the herd

level, each herd is the unit of comparison, and
contributes 1 observation to the study. To deter-
mine levels of metritis in a herd, lactational inci-
dence rates (LIRs) were computed using the fol-
lowing formula:

The population at risk included all cows which
calved during the study and remained in the study
for at least one month.

At the herd level, univariate regression mod-
els were developed for each of the independent
variables, using the LIR as the outcome vari-
able. Based on the results of univariate mod-

els, and using stepwise model building tech-
niques with all variables, the multivariate model
was developed for P <_ 0.05. In the cow models,
the random effects logistic regression model for
distinguishable data was used to account for



herd effect. Univariate random effects logistic
regression models were developed for each of
the independent variables using the occurrence
of metritis as the dependent variable. Based on
the results of the univariate models, a multi-
variate random effects logistic regression model
for distinguishable data was developed for
P<0.05.

RESULTS

For the herd models, herd size, lactational
incidence rates of retained placenta and
dystocia, use of herd-health programs, rou-
tine prebreeding examinations and preg-
nancy checks, and customizing rations for
lactating cows and dry cows were signifi-

cantly associated with metritis LIRs. In the
multivariate model, herds with increased
lactational incidence rates of retained pla-
centa and dystocia show marked increases
in metritis lactational incidence rates, and
the use of routine post partum examinations
shows a slight increase in metritis. Table I
shows the final multivariate linear regres-
sion model for herd LlRs. The model R2 was

0.51, and the model F-test statistic was 11.0,
with P = 0.0001. At the cow level, lactation
number and the occurrence of retained pla-
centa and dystocia were significantly asso-
ciated with increases in the occurrence of

metritis based on the results of the univariate
models. These same trends are shown in

the multivariate model, as shown in table II.



DISCUSSION

The association between retained placenta,
dystocia and metritis has been extensively
documented by other researchers, and
these models support this connection. Our
models also show an increase in metritis
rates with increased herd size, which agrees
with other studies. Based on these models,
it appears that there is an increase in metri-
tis with increased veterinary presence, in
terms of using veterinary herd-health pro-
grams and routine prebreeding examina-
tions and pregnancy checks. This may be
due to increased rates of diagnoses on
those farms that use these services, a phe-
nomenon which has been implicated in other
studies where increased veterinary pres-
ence was associated with increases in dis-
ease rates.

It was expected that nutritional factors
would be shown to have some association
with metritis - only the use of customized
rations appears in the univariate analyses.
In this situation, the actual use of customized
rations is probably not the important factor
being identified, but may actually be more
indicative of general management trends.
Expected associations between metritis and
maternity facilities were not found. There
were no seasonal effects noted in metritis in
this study. The cow-based models show an
increase in metritis with increased parity,
which agrees with the findings of some
researchers on this controversial point.

Table III compares the variables found
in the models developed for metritis at the
cow and herd level. Due to the way model
variables were selected, there were more
variables available at the herd level than at
the cow level. All variables at the cow level
have an associated variable at the herd
level. There is agreement between both
cow- and herd-based model with the occur-
rence of retained placenta and dystocia in
relation to metritis. Age only appears to be
significantly associated with metritis at the

cow level. This pattern also appears when
comparing the multivariate models. Use of
only herd-based modelling in this situation
would have missed this association.

Combining both cow- and herd-based
modelling approaches may have advan-
tages over the separate use of these mod-
els in illustrating risk factors associated with
disease outcome, as in the case of the effect
of parity on metritis in the herd- and cow-
based models. With further work, the com-
bined cow- and herd-based modelling
approach may provide information for the
design of integrated disease intervention
strategies for both individual animals and
herds.
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