Effects of Diseases on Test Day Milk Yield and Body Weight

of Dairy Cows from Danish Research

ABSTRACT

The pre- and postdisease interrelationships of
energy corrected test day milk yield and body weight
of dairy cows caused by mastitis, three reproductive
disorders (retained placenta, metritis, cystic ovaries),
and seven metabolic disorders (milk fever, ketosis,
decreased rumen motility, enteritis, left displaced
abomasum, right displaced abomasum, and off feed)
were quantified by using mixed models analysis with
repeated measures of continuous data. The data were
weekly recordings from 4414 lactations collected in
three Danish research herds.

High milk yield was a risk factor for ketosis and
enteritis. Heavier primiparous cows were more likely
to contract mastitis.

Milk yield was decreased for a disease-specific
period for all study diseases except cystic ovaries and
right displaced abomasum. Metabolic disorders had a
detrimental effect on body weight. The highest weight
loss (69 kg) was associated with left displaced
abomasum. The persistence of the weight loss differed
considerably among study diseases. Almost all weight
loss occurred up to and including the initial week
after diagnosis, which emphasized the detrimental
effect of the subclinical stage. However, weekly meas-
ured body weight seemed superior to weekly energy
corrected test day milk yield for disease detection only
for decreased rumen motility and left displaced
abomasum. This study demonstrates the importance
of the predisease level for accurate estimation of the
loss of milk yield and body weight from disease.
(Key words: disease, milk yield, body weight, dairy
COwsSs)

Abbreviation key: ETDM = energy corrected test
day milk yield, LDA = left displaced abomasum, RDA
= right displaced abomasum, RR = risk ratio.
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INTRODUCTION

Production diseases in cows have different conse-
quences in a dairy herd. Two such effects are losses of
BW and milk yield; the major emphasis has been on
estimating the effect on milk yield. In many studies,
the effect on milk yield is measured cumulatively on a
lactational basis from calving until a certain lactation
stage; 305-d milk yield is commonly analyzed (8, 27,
32, 35). Another approach has been to address the
short-term association between disease and milk yield
(4, 5, 6, 7, 22, 28). The use of the latter approach
makes it possible to explore different patterns of
change in daily milk yield caused by different dis-
eases that may not be detected by 305-d milk yield.
Accordingly, an apparent lack of effect from a disease
on 305-d milk yield may result from a temporary drop
in milk yield combined with higher milk yield before
the disease or after recovery. Short-term milk losses
in a dairy herd are important because of their effects
on culling. Knowledge of whether the milk loss due to
disease is temporary and fairly small or more sus-
tained and larger is important to improve culling
management. In the literature, some estimates of
short-term losses from diseases are based on monthly
recordings of test day milk yield in commercial dairy
herds. Monthly measurements may not be frequent
enough to permit detection of very short-term milk
losses or to properly estimate milk yields in early
lactation. To estimate the true loss, this predisease
milk yield is needed to predict milk yield had the cow
not contracted the disease and, consequently, to ob-
tain unbiased estimates of milk loss.

An estimate of short-term milk loss caused by a
disease may also aid early detection of health
problems. Some health problems that might not affect
daily milk yield until later in lactation may be identi-
fied earlier by use of BW measures (29). BW loss
from disease may cause yield loss directly from the
sale of culled cows and indirectly from increased risk
of subsequent diseases and decreased milk yield. All
of these effects of BW loss call for estimates of short-
term associations between diseases and BW. Only a
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few studies have estimated such relationships (29),
probably because available data sets with frequent
weighing and proper disease recordings are rare and
typically too small to estimate the effect of disease on
BW loss from the low incidence of some production
diseases. However, these demands have been fulfilled
in the weekly data recordings on trials from Danish
research herds during the last decade. Consequently,
the effects of diseases on daily milk yield and BW
may be studied accurately in that data set if the
effects of the various trials are considered.

We used weekly recordings from three Danish
research herds, which were compiled over a decade;
the main objectives of this study were to quantify the
pre- and postdisease interrelationships of daily milk
yield and BW of dairy cows for mastitis, three
reproductive disorders (retained placenta, metritis,
and cystic ovaries), and seven metabolic disorders
(milk fever, ketosis, decreased rumen motility, enteri-
tis, left displaced abomasum ( LDA), right displaced
abomasum (RDA), and off feed).

MATERIALS AND METHODS

Data

The data for this study originated from three
research dairy herds of the Danish Institute of
Agricultural Sciences, Research Centre, Foulum, Den-
mark, from April 1985 to August 1997. The data
represent a variety of controlled feeding management
strategies, from total mixed ration feeding to separate
feeding of each feed component. The general strategy
when concentrates and roughage were fed separately
was to feed roughage ad libitum and concentrates
according to the feeding plan, independently of test
day milk yield. All three herds had tie stalls. Herd
and cow characteristics (cow identity number, breed,
parity, calving date, and trial history), disease data,
test day milk, fat and protein yield, and BW were
available. The breeds included Danish Red, Danish
Black and White, Danish Jersey, Danish Red and
White, and crossbred dairy cows. Disease data in-
cluded the DIM of all treatments; only the first diag-
nosis of each disease within a lactation was used. A
standard protocol with detailed disease codes was
used for all disease recordings. Milk yield and BW
were recorded on a regular basis (weekly) with some
supplemental recordings in specific trials such as a
repeated weighing the following day. The average
value was used for such recordings. Daily milk yield
was measured as energy corrected test day milk yield
(ETDM), defined as milk (kg) x (0.383 x fat (%) +
0.242 x protein (%) + 0.7832) + 3.14 (39). Fat and
protein in the milk was measured in conjunction with
milk yield measurement.
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From these data, some recordings were excluded.
The ETDM and BW recordings after 168 DIM were
excluded from some analyses, for several reasons.
First, the typical strategy when concentrates and
roughage were fed separately was to feed roughage ad
libitum; concentrates were fed according to the feed-
ing plan independently of ETDM until 168 DIM. Se-
cond, most diseases under study occurred in early or
midlactation. In addition, a uniform follow-up period
for all cows was achieved by the 168 DIM cutoff. To
avoid exclusion of major subclinical stages, disease
recordings were included for two additional weeks
(cutoff at 182 DIM). The number of cows in the study
fulfilling these restrictions is given in Table 1 by
herd, breed, and lactation number. The numbers of
different cows and lactations were 2120 and 4414,
respectively.

Cows were assigned to various trials. Trials and
treatment groups within trials were identified for
each lactation. Several cows were assigned to more
trials within the same lactation, but only a few
shifted before the cutoff at 168 DIM, and, in such
cases, the later trial was ignored. If, subsequently, a
cow was not assigned to any trial, then a trial value
specific to herd and year was assigned afterward. The
resulting numbers of trials and treatment groups
were 90 and 279, respectively.

The diseases chosen for study were based on the
occurrence and etiology of the diseases. Only clinical
diseases were included. Accordingly, the study dis-
eases were acute clinical mastitis (excluded was mild
clinical mastitis diagnosed by milk with flakes as the
only clinical sign), retained placenta (treatment be-
cause of placenta not expelled normally within 24 h
after calving), metritis (inflammation of the uterus
diagnosed by fetid and visible discharge), cystic
ovaries (a fluid-containing enlargement of the ovary
diagnosed by rectal palpation), milk fever (recum-
bency and other clinical signs of hypocalcemia), keto-
sis (lack of appetite, odor of acetone on the breath,
and other clinical signs of ketosis confirmed by an
abnormally high concentration of ketone bodies in the
blood), decreased rumen motility (reduced rumen
function without diagnosis of other metabolic disord-
ers), enteritis (inflammation of the intestine, particu-
larly of the small intestine, diagnosed primarily by
diarrhea), LDA (abomasum enlarged with fluid or
gas that is mechanically trapped in the left side of the
abdominal cavity), RDA (like LDA but in the right
side), and off feed (reduced feed intake without sign
of other diseases).

Study Design

Disease frequency and distribution according to
DIM of first diagnosis for each study disease were
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TABLE 1. Number of cows under study by herd, breed, and parity.1

Number of lactations

Breed Parity Herd 1 Herd 2 Herd 3 Total
Danish Red 1 247 52 299
2 93 39 132

>2 38 34 72

Danish Black and White 1 236 1051 231 1518
2 108 671 189 968

>2 55 689 201 945

Danish Jersey 1 145 145
2 50 50

>2 28 28

Danish Red and White 1 34 14
2 13 13

Crossbreed 1 101 1 102
2 76 76

>2 52 52

All breeds All 1027 2765 622 4414

1The total number of cows and lactations was 2120 and 4414, respectively.

analyzed using descriptive statistics. Relative risks
were studied by using survival analysis separately for
all recorded diseases. Observations were censored
[i.e., coded to reflect that the event (disease) did not
occur during the study period (168 + 14 DIM)] at 182
DIM if the disease did not occur during the study
period.

We assessed the relationships among ETDM, BW,
and health by using observations correlated in time.
The inclusion of repeated measures, rather than a
single measure, allows one to study relationships be-
tween ETDM and disease according to the lactation
curve and date of disease. Furthermore, relationships
between BW and disease according to the BW curve
can be studied by using repeated measures. To
differentiate between cows without disease, cows hav-
ing a disease other than the specific study disease,
and cows having the specific study disease, we
created a disease index for each week in milk col-
lected. One category included cows that were free of
any disease during the whole study period (until 182
DIM). Cows with a disease other than the one under
study were divided into three categories according to
week relative to week in lactation of the first disease
diagnosis within the current lactation. These three
categories were from calving to 1 wk before diagnosis,
from 1 wk before diagnosis to 3 wk after diagnosis,
and, finally, later than 4 wk after diagnosis. The
remaining 11 categories defined the week in milk
relative to the week in milk of the diagnosis of the
study disease, which were <-4, -3,-2,-1,0, 1, 2, 3, 4,
5, and >6. If a cow had the study disease, it was
included in one of these latter 11 categories. For
example, the —1 category refers to the week before
diagnosis (i.e., recordings from 1 to 7 d before the
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diagnosis). Category 0 includes O to 6 d after diagno-
sis (the first week after diagnosis), and category 1
includes 7 to 13 d after diagnosis (second week after
diagnosis).

Statistical Model and Method

Relative risks from exposure diseases were studied
by using survival analysis separately for all recorded
diseases based on the Cox proportional hazards model
(semiparametric). This model is based on the order
in which the events happen, not the exact times of
occurrence. Only the hazard ratio, a measure analo-
gous to the relative risk, between subjects can be
estimated and compared. The model used was

hy(t) = ho(t) x exp(z8) [1]
where h;(t) = hazard function assumed to describe
the survival time of each observation, t = time of DIM,
hy(t) = baseline hazard that is not specified because
it is canceled out in the Cox model, 8 = vector of
unknown regression parameters associated with the
explanatory variables, and z; = vector of measured
explanatory variables for the individual i. These
measured explanatory variables are the occurrence of
study disease and of exposure disease; 0 and 1
represented absence and presence, respectively. Ex-
posure disease occurring after the study disease was
not modeled as a risk factor. Observations were cen-
sored at the end of the study period (182 DIM) if the
study disease did not occur during the study period.
Proportionality over time of the hazard of exposed
and unexposed cows was assumed. Using the SAS
PHREG (36) procedure, the model was fitted for each
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combination of an exposure disease and a study dis-
ease if there were more than four lactations with an
exposure disease prior to the study disease.

The relationships among ETDM, BW, and health
were studied using mixed models analysis with
repeated measures of continuous data. A separate
analysis was fitted for ETDM and BW, respectively,
within each of the study diseases. Primiparous cows
were studied separately because of different lactation
and BW curves. The patterns of change in ETDM and
BW, respectively, associated with each study disease
were investigated with the following model:

y=XB+Zy +e (2]
where y = vector representing the response variable of
ETDM and BW, respectively, and 8 = vector of fixed
effects of herd (three categories), breed (two
categories: Jersey and others), parity (two categories
in multiparous models: parity 2 and parity >2), lacta-
tion stage (three continuous covariates of week in
milk), calving season (four categories), and disease
index (15 categories). To represent the shape of the
lactation curve and the BW curve, week in milk was
expressed linearly, quadratically, and cubically using
three continuous covariates. The 15 categories of the
disease index included cows that were free of disease
(one category), cows having diseases other than the
study disease (three categories), and cows having the
study disease (11 categories). ¥y = unknown vector of
random effects, and e = unknown random error vector
the elements of which are not required to be indepen-
dent and homogeneous because of the random effects.
X and Z = known design matrices relating the y
vector to the 8 and y vectors, respectively. The ran-
dom vectors v and e were normally distributed with
null means and were uncorrelated. The variation in
mean response among cows was accounted for by
var(y) =I(o,) 2 The (0,) 2 term is the variance of the
nested treatment group within trial effects.

The variation in repeated measures within cows
was given by var(e) = R(d,) 2. The (0,) 2 is the error
variance. R = covariance matrix that gives the au-
tocorrelation coefficients between elements of the e
vector. A first-order autoregressive covariance struc-
ture of R was used. The random effect makes the
model subject specific, because it contains random
terms for each treatment group nested within trial, as
opposed to models in which the study population is
averaged. In the subject-specific model, estimated ef-
fects describe the effect for individual treatment
groups and trials; in the model that averaged the
study population the effect for the entire study popu-
lation is described. The effect of herd was not modeled
as random because of the low number of herds.
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The principles of model selection were to exclude
nonsignificant effects except for parity, which is a
general known confounder. The models were fitted
using the SAS MIXED procedure (36) with the
REML method for estimating the covariance
parameters. However, the maximum likelihood
method and the minimum variance quadratic unbi-
ased method were used if there were convergence
problems when REML was used.

RESULTS

Descriptive Statistics

The disease frequency and distribution according to
DIM of first diagnosis for each study disease are given
in Table 2. The lactational distribution of diseases is
generally not normal. Therefore, the median DIM and
its semi-interquartile range (range between third and
first quartile of occurrence of that disease, divided by
2) were calculated.

Results from Model [1]

Risk ratios (RR) were estimated by survival anal-
ysis (Model [1]). The risk of acute clinical mastitis
was increased by milk fever (RR = 1.5 [1.2; 1.8]).
Numbers in square brackets are the 95% confidence
interval. Teat injury also increased the risk of acute
clinical mastitis. The risk of metritis was increased by
retained placenta (RR = 1.5 [1.2; 1.8]) and dystocia
(RR = 11.4 [5.3; 24.2]). The risk of ketosis was in-
creased by milk fever (RR = 2.8 [2.0; 4.1]. The risk of
decreased rumen motility was increased by retained
placenta (RR = 1.8 [1.2; 2.8]) and milk fever (RR =
3.7 [2.3; 5.8]). The risk of LDA was increased by
metritis (RR = 2.9 [1.1; 7.3]), milk fever (RR = 3.3
[1.4; 7.9]), ketosis (RR = 4.3 [2.0; 8.9]), and
decreased rumen motility (RR = 6.2 [2.8; 14.0]).
Some significant protective effects were found, the
majority involving mastitis and reproductive disord-
ers.

Results from Model [2]

In Model [2], the fixed effects of herd and calving
season were generally small. Because of convergence
problems, the fixed effects of herd and calving season
were excluded from all the final models of the effect of
study disease on ETDM and BW (Model [2]).

The effects on ETDM and BW estimated by Model
[2] for primiparous and multiparous cows separately
are presented for acute clinical mastitis (Table 3),
retained placenta (Table 4), metritis (Table 5), milk
fever (Table 6), ketosis (Table 7), decreased rumen
motility (Table 8), enteritis (Table 9), LDA (Table
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TABLE 2. Frequency, cumulative incidence, and distribution according to DIM of first diagnosis for

each study disease.l

Mean Median
Study disease Parity Frequency Incidence DIM DIM SIR2
Acute clinical mastitis 1 486 0.234 44 9 39.0
>1 767 0.328 51 37 43.0
Retained placenta 1 191 0.092 1 1 0.5
>1 287 0.123 1 1 0.5
Metritis 129 0.062 19 8 5.5
>1 74 0.032 29 11 16.0
Cystic ovaries 196 0.094 76 74 24.5
>1 246 0.105 73 68 34.5
Milk fever 1 6 0.003 1 1 0.5
>1 208 0.089 1 1 0.5
Ketosis 1 42 0.020 34 28 14.0
>1 233 0.100 27 24 9.0
Decreased rumen motility 1 43 0.021 45 22 30.5
>1 102 0.044 49 22 43.0
Enteritis 1 89 0.043 61 40 47.5
>1 161 0.069 48 22 32.0
LDA3 1 13 0.006 38 20 16.0
>1 29 0.012 19 17 8.0
RDA3 1 2 0.001 66 66 59.5
>1 3 0.001 64 50 65.0
Off feed 1 15 0.007 46 11 38.0
>1 13 0.006 48 22 39.0

1Data include 2078, 1239, and 1097 lactations from parities 1, 2, and >2, respectively. Observations

later than 182 DIM were excluded.

2Semi-interquartile range is calculated as the range between the third and the first quartile of

occurrence of the disease divided by two.

3LDA = Left displaced abomasum; RDA = right displaced abomasum.

10), and off feed (Table 11). For cystic ovaries and
RDA, no significant effect of disease was found.

The estimates in Tables 3 through 11 are relative
to baseline estimates of cows without diseases, which
are the same cows, regardless of the study disease.
Because these baseline estimates are alike, they are
only presented in the following text. The estimated
average ETDM for non-Jersey cows without disease
was 23.8 kg (SE = 0.4). The effect of the Jersey breed
was —1.8 kg (SE = 0.3). In the multiparous model,
the estimated average ETDM for non-Jersey cows
with parity >2 and without disease was 31.2 kg (SE =
0.5). The effect of the Jersey breed was —4.3 kg (SE =
0.5). The effect of parity 2 was —1.7 kg (SE = 0.2).
The estimated BW at calving for non-Jersey cows
without disease was 505.5 kg (SE =5.4). The effect of
Jersey breed was —157.4 kg (SE = 4.9). In the mul-
tiparous model, the estimated BW at calving for non-
Jersey cows with parity higher than 2 and without
disease was 631.3 kg (SE = 7.0). The effect of Jersey
breed was —183.1 kg (SE = 6.4). The effect of parity 2
was —48.7 kg (SE = 2.3).

Journal of Dairy Science Vol. 82, No. 6, 1999

The estimates of the three disease categories for
cows having diseases other than the study disease
were alike among the study diseases in Tables 3
through 11 and are summarized in the following text
only. Both ETDM and BW were generally higher in
the predisease category of cows having other diseases.
For this category, earlier than 1 wk before the diagno-
sis of other diseases, ETDM estimates were 0.4 to 0.5
(SE = 0.2) and 0.7 to 1.0 (SE = 0.2 to 0.3) for
primiparous and multiparous cows, respectively.
These estimates for BW, which were generally not
significant, were 1.6 to 5.0 (SE = 2.0 to 2.4) and 1.8
to 3.5 (SE = 2.6 to 2.9) for primiparous and mul-
tiparous cows, respectively. In the succeeding
category, from 1 wk before to 3 wk after diagnosis of
other diseases, ETDM and BW were generally lower
than for cows without disease. For this latter
category, ETDM estimates were —0.4 to —0.1 (SE =
0.1 to 0.2) and -0.7 to -0.6 (SE = 0.2) for
primiparous and multiparous cows, respectively.
These estimates for BW, which were generally not
significant for primiparous cows, were —4.8 to —0.2
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TABLE 3. Effect of acute clinical mastitis on energy corrected test day milk yield (ETDM) and BW in
the weeks preceding and succeeding the day of disease diagnosis estimated by Model [2].

ETDM, kg BW, kg
Primiparous Multiparous Primiparous Multiparous
Week after
diagnosis I SE I SE B SE B SE
<4 0.1NS 0.3 1.1%%* 0.3 10.0%** 3.0 3.1N8 3.2
-3
0.0NS 0.3 0.6NS 0.3 10.5 3.0 4.4NS 3.1
-2 0.7% 0.3 9.8%%% 2.9
-1 —1.0%%* 0.3 —-0.1N8 0.3 6.6* 2.9 1.4N8S 3.1
0 —2.5%#% 0.2 R 0.3 3.8NS 2.8 0.0NS 3.1
1 —-0.7% 0.3 3.1NS 2.8
} —0.9%#* 0.2 —2.2N8 3.1
2 —0.8%#* 0.3 2.2N8 2.8
3 } —1. 3% 0.3 3.9NS 2.8
4 —1. 1% 0.2 —1.8%%* 0.3 4.6NS 2.8 —0.1NS 3.1
5 —1.6%%* 0.3 7.1% 2.9
>6 —1. 3% 0.2 —1.8%#* 0.2 7.7%% 2.8 2.1N8S 3.1
*P < 0.05.
##P < 0.01.
*##*P < 0.001.

NS = Not significant.

(SE = 1.6 to 2.3) and —-7.9 to —3.8 (SE = 2.5 to 2.8)
for primiparous and multiparous cows, respectively.
In the final category from later than 3 wk after
diagnosis of ‘other diseases’, ETDM was generally
lower than cows without any disease. For this
category, ETDM estimates were —0.7 to —0.3 (SE =
0.1 to 0.2) and 0.7 to -1.0 (SE = 0.2) for
primiparous and multiparous cows, respectively.
These estimates for BW, which were generally not
significant, were —-0.7 to 3.8 (SE = 1.5 to 2.3) and

-5.1 to 0.4 (SE = 2.5 to 2.8) for primiparous and
multiparous cows, respectively.

The effect of the study disease on ETDM for
primiparous and multiparous cows was lower ETDM
compared with that of healthy cows for a disease-
specific number of weeks after the diagnosis of each
study disease except for metritis (primiparous), cys-
tic ovaries, and RDA. Cows contracting acute clinical
mastitis (multiparous; Table 3), ketosis (Table 7),
and enteritis (Table 9) had significantly higher milk
yield before the disease that did healthy cows. The

TABLE 4. Effect of retained placenta on energy corrected test day milk yield (ETDM) and body weight
in the weeks preceding and succeeding the day of disease diagnosis estimated by Model [2].

ETDM, kg BW, kg
Primiparous Multiparous Primiparous Multiparous
Week after
diagnosis 15 SE I SE B SE B SE
0 —2.47%%% 0.4 =B, Tk 0.5 0.7N8 3.8 -8.9% 4.1
1 0.0NS 0.4 -1.0% 0.5 -7.6% 3.9 —12.5%* 4.2
2 0.6NS 0.4 0.2N8 04 -3.7N8 3.8 -8.9% 4.1
3 0.4NS 0.3 0.3NS 04 -5.4N8 3.9 -9.1% 4.2
4 0.3NS 0.3 —0.6NS 04 2.0NS 3.8 —2.8N8 4.1
5 —0.4N8 0.3 —0.3N8 04 2.2NS 3.9 0.1NS 4.1
26 —0.7%%* 0.3 -0.7* 0.3 6.3N8 3.7 4.9N8 4.0
*P < 0.05.
##P < 0.01.
*##%P < 0.001.

NS = Not significant.
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TABLE 5. Effect of metritis on energy corrected test day milk yield (ETDM) and BW in weeks
preceding and succeeding the day of disease diagnosis estimated by Model [2].

ETDM, kg BW, kg
Primiparous Multiparous Primiparous Multiparous
Week after
diagnosis 15 SE 15 SE 5 SE B SE
<4 —0.6N8 0.7 —0.8NS 1.0 5.7N8 5.6 3.9N8 8.3
-3 —2.7% 1.1 0.5N8 5.3
} -1.3*% 0.6 —-0.1N8 7.5
-2 —4 §FHE 1.0 6.6NS 4.8
-1 —0.5N8 0.5 —5. 4% 0.9 —4.9N8 4.6 —11.8N8 74
0 —0.3N8 0.4 —4.9%H* 0.9 —14.8%* 4.6 —11.9N8 7.5
1 —3.5%#% 0.8 —13.8%* 4.6
} 0.0NS 0.4 -8.3N8 7.2
2 —3.8%H* 0.8 —17.8%%* 4.6
3 —2.9%#% 0.8 —11.8%* 4.6
4 } —0.3N8 0.3 —3.0%** 0.8 -10.2* 4.6 —6.6NS 7.2
5 —3. 2% 0.7 -9.8% 4.6
>6 —0.9%%* 0.3 —1.9%#* 0.6 —8.2N8 4.5 1.9N8 7.2
*P < 0.05.
*##P < 0.01.
*##*¥P < 0.001.

NS = Not significant.

opposite situation of lower milk yield before the dis-
ease was found only for multiparous cows contracting
LDA (Table 10).

The body weight of cows with retained placenta,
metritis (primiparous), ketosis, decreased rumen mo-
tility (multiparous), enteritis (multiparous), and

LDA was lower after diagnosis than was that of
healthy cows. Primiparous cows contracting acute
clinical mastitis had significantly higher BW in all
predisease categories than did healthy cows. Based on
the few nonparturient milk fever cases, multiparous

TABLE 6. Effect of milk fever on energy corrected test day milk yield (ETDM) and BW in the weeks
preceding and succeeding the day of disease diagnosis estimated by Model [2].

ETDM, kg BW, kg
Week aft Primiparous Multiparous Primiparous Multiparous
eek after
diagnosis B SE B SE B SE B SE
-1 NED! NED NED 11.9N8 6.8
0 10.7 2.0 —0.6NS 0.7 80.8%** 19.7 1.7N8 5.2
1 } —0.4NS 0.6 NED —0.0NS 5.2
1.4N8 1.6
2 —0.3N8 0.6 68.3%%* 20.7 -1.78N8 5.2
3 -1.1% 0.6 80.1%** 21.6  -6.5N8 5.2
4 } —1.9N8 1.5 —0.3N8 0.5 55.2%% 20.2  —4.2NS 5.1
5 —1.2% 0.5 81.5%%* 21.6  —2.4NS 5.1
>6 —4.49%%* 1.3 —1.5%%% 0.4 54 5% 19.7 3.2N8 4.8
INot enough data.
*P < 0.05.
**P < 0.01.
*##%P < 0.001.

NS = not significant.

Journal of Dairy Science Vol. 82, No. 6, 1999
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TABLE 7. Effect of ketosis on energy corrected test day milk yield (ETDM) and BW in the weeks
preceding and succeeding the day of disease diagnosis estimated by Model [2].

ETDM, kg BW, kg
Primiparous Multiparous Primiparous Multiparous
Week after
diagnosis 15 SE 15 SE I SE B SE
<4 1.5N8 0.8 PR 0.6 —5.0N8 7.9 5.2N8 4.9
-3 -8.7N8 8.0 0.8NS 4.8
} 1.8%% 0.7 2.4k 0.5
-2 —7.6N8 7.7 —4.0NS 4.9
-1 0.8NS 0.7 —0.2N8 0.5 —29.8%** 7.7 —13.4%%* 4.7
0 —3. 1% 0.7 —4 %W 0.5 —32.5%%% 7.7 —30.5%%* 4.8
1 —26.7%%* 7.7 —25.0%%* 4.8
} —0.3N8 0.6 —1. 7 0.4
2 —29.1%%* 7.7 —27.7%%% 4.9
3 —31.3%%* 7.8 —27.6%%* 4.8
4 } —1.0N8 0.6 —1.5%%* 0.4 —27.6%%* 7.8 —24 4% 4.8
5 —28.7%%% 7.9 —25.0%%* 4.8
>6 —0.3N8 0.5 —0.6NS 04 —31.0%%* 7.6 —25.0%%* 4.6
*P < 0.05.
*##P < 0.01.
*##*P < 0.001.

NS = Not significant.

TABLE 8. Effect of decreased rumen motility on energy corrected test day milk yield (ETDM) and BW
in the weeks preceding and succeeding the day of disease diagnosis estimated by Model [2].

ETDM, kg BW, kg
Primiparous Multiparous Primiparous Multiparous
Week after
diagnosis B SE B SE B SE B SE
<4 0.1NS 0.8 —0.4N8 0.7 11.5N8 8.0 2.9NS 7.0
-3 0.4NS 0.8 10.3N8 8.1 -3.2N8 6.9
} —0.1NS 0.7
-2 1.1N8 0.8 8.9NS 7.8 -14.3% 6.8
-1 —0.1N8 0.8 0.3NS 0.7 —4.3N8 7.7 -12.3N8 6.8
0 —3.2%%% 0.7 —4 2%k 0.7 -12.7N8 7.7 —34. 7% 6.9
1 —2.3%%* 0.7 -12.7N8 7.7 —25.9%#* 7.0
} —2.5HwE 0.6
2 —2 .5k 0.7 —7.6N8 7.8 —27.9%%* 7.0
3 —2.3%* 0.7 —9.9NS 7.8 —25. 4% 7.2
4 } —2.9%HE 0.7 -1.6%* 0.6 -5.1N8 7.8 —20.7%% 7.1
5 —2. 5k 0.6 —4.4N8 7.9 —22.0%* 7.3
>6 —2.TFHE 0.6 -1.1% 0.5 —4.3N8 7.6 —18.9%* 6.8
*P < 0.05.
**P < 0.01.
*##%P < 0.001.

NS = Not significant.
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TABLE 9. Effect of enteritis on energy corrected test day milk yield (ETDM) and BW in the weeks
preceding and succeeding the day of disease diagnosis estimated by Model [2].

ETDM, kg BW, kg
Primiparous Multiparous Primiparous Multiparous
Week after
diagnosis 15 SE 15 SE B SE B SE
<4 0.5NS 0.5 2.0%%* 0.6 1.1NS 5.0 —0.9NS 5.3
-3 2.47%%% 0.6 1.9N8 6.4
} 1.0* 0.5 —0.8N8 5.1
-2 2.5%%% 0.6 6.1NS 6.1
-1 1.1% 0.5 1.2% 0.6 7.0NS 5.8 -5.7N8 5.1
0 —2. 2%k 0.5 —2.47%%% 0.5 -5.6N8 6.2 —20.7%%* 5.2
1 -1.3% 0.5 —-9.7N8 6.1
} —0.5N8 0.4 —14.5%%* 5.0
2 —0.8N8 0.5 —-1.8N8 7.3
3 —0.6NS 0.5 -5.4N8 6.5
4 } 0.0NS 0.4 —0.7N8 0.5 6.1NS 6.9 -10.0%* 5.0
5 0.0NS 0.5 —0.7N8 6.1
>6 0.3NS 0.4 —0.4N8 04 3.7N8 4.6 -5.5N8 5.1
*P < 0.05.
##P < 0.01.
*##*P < 0.001.

NS = Not significant.

cows contracting milk fever had significantly higher diagnosis of a study disease compared with healthy
BW before the disease than did healthy cows. Cows cows was found.
contracting ketosis, decreased rumen motility, or LDA

(multiparous) had significantly lower BW in wk 1 or DISCUSSION
2 before the disease than did healthy cows, but no
significant effect was found before that. For the re- The data included five different breeds; Danish

maining situations, no significant effect on BW before Black and White was the major breed (Table 1). The

TABLE 10. Effect of LDA on test day milk yield and body weight in weeks preceding and succeeding
the day of disease diagnosis estimated by Model [2].

Test day milk yield BW
Primiparous Multiparous Primiparous Multiparous
Week after
diagnosis B SE 5 SE B SE B SE
<4 —1.5N8 1.5 —3.1N8 2.0 8.3NS 14.2 —4.9NS 12.7
-3 —0.0NS 1.6 —4.3% 1.7 NS 7.2N8 11.8
5} 2.7N8 14 -3.7% 15 142 133 g90w 118
-1 0.5NS 1.3 —4 8%** 14 —16.0NS 13.6 —28.T#%* 11.3
0 —9.1%%* 1.3 —7.8%%% 1.2 —22.8N8S 13.3 -73.7% 114
1 —5.T#%* 1.3 —6.8%%* 1.2 —51.7#%* 11.3
2 ) 4.1 13 —5oex  1g 902 133 _goperr 114
3 R W S 1.3 —3.9%% 1.2 —53.4%%* 11.3
4 —3.5%* 14 -3.0% 1.2 -27.5% 13.5 —50.1%%%* 11.9
5 —4,TH** 1.3 —1.9N8 1.1 —43.6%%* 114
>6 —4, TH** 1.2 —1.3N8 0.9 -34.2% 13.7 —38.1%%% 11.2
*P < 0.05.
**P < 0.01.
##%EP < 0.001.

NS = Not significant.
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TABLE 11. Effect of off feed on energy corrected test day milk yield (ETDM) and BW in the weeks
preceding and succeeding the day of disease diagnosis estimated by Model [2].

ETDM, kg BW, kg
Week aft Primiparous Multiparous Primiparous Multiparous
eek after
diagnosis 15 SE I SE B SE B SE
<4 —1.5N8 14 —2.3N8 1.9 21.1N8 13.6 2.4N8 17.5
-3 —1.4N8 1.5 —3.4N8 1.9 21.6NS 14.7 11.7N8 16.6
-2 —2.8NS 14 —2.9NS 2.1 18.5N8 13.3 —7.5N8 16.8
-1 —1.8NS 1.3 —4.1*% 1.8 15.8N8 13.5 —8.2N8 164
0 —3.3%* 1.2 —7.2%%% 1.9 1.1NS 12.5  —24.4N8 16.4
1 —1.7N8 1.2 —5. 9k 1.8 2.7NS 134  —-13.7N8 16.3
2 -2.6%* 1.2 —6.4%%* 1.9 6.0NS 13.0 —12.9NS 164
3 —1.7N8 1.2 —B5. 7% 1.8 3.6NS 13.8 —6.7N8 16.6
4 —1.4N8 1.1 —4.3* 1.9 12.1NS 12.8 —9.3N8 16.6
5 —2.97k% 1.1 -3.6% 1.8 6.6NS 134 1.2N8 16.5
>6 —2.1% 0.9 —1.8N8 1.5 11.6NS 12.4 1.0NS 16.5
*P < 0.05.
#*P < 0.01.
##%EP < 0.001.

NS = Not significant.

lactational incidence rates in Table 2 are in general
agreement with results of other studies for clinical
mastitis (3, 5, 26, 28), retained placenta (3, 5, 10, 16,
23, 24, 30), metritis (3, 5, 10, 16), cystic ovaries (10,
16), milk fever (5, 7, 10), displaced abomasum (LDA
and RDA) (38), and ketosis (7, 10, 20, 16, 23). Some
studies reported higher incidences for metritis (23,
30), milk fever (23), and ketosis (5). Some studies
reported lower incidences for clinical mastitis (10, 16,
22), milk fever (16), and ketosis (30). For RDA and
off feed, we found no difference in incidence for
primiparous versus multiparous cows. However, for
all other diseases, incidences were higher for mul-
tiparous cows than for primiparous cows, which
generally agrees with results of other studies (14,
30). The diagnosis of enteritis (inflammation of the
intestine, particularly of the small intestine), paraly-
sis of the rumen (reduced rumen function), or off feed
(reduced feed intake) refers to symptoms rather than
to specific diseases. Consequently, comparisons with
other studies are difficult. However, comparison may
be made with the study of Dohoo et al. (10), who
categorized miscellaneous digestive tract disorders,
which had a lactational incidence rate of 2.4% and
median days to first diagnosis of 76 d. Rumen acidosis
may be one of the underlying diseases of enteritis and
rumen paralysis diagnosis.

The median DIM of first occurrence of each study
disease in Table 2 are similar to those reported in the
studies just cited. Consequently, the bias from loss of
follow-up from the cutoff at 182 DIM seems unimpor-
tant. Within disease interrelationships, our findings
that retained placenta and milk fever were risk fac-
tors for other diseases agree with results of most

other studies (3, 9, 14, 19, 23). Overall, the incidence,
lactational distribution of the diseases, and disease
interrelationships in the three herds studied did not
differ significantly from general findings in other
studies.

Herd effects have been suggested to be important
with regard to disease (8, 12, 23, 33). Our study
included only three research herds. Within these
three herds, no significant herd effects were found,
probably because the management of these three
research herds was more alike than for herds in
general. The three study herds were similar to com-
mercial herds regarding breed and management.
However, the attention paid to disease and number of
treatments may have been relatively high, which
would tend to underestimate relationships because
better treatment of diseases may reduce the effects of
the diseases on production.

The disease index made it possible to estimate
weekly ETDM loss and weekly BW change before and
after diagnosis of each study disease and to compare
those estimates with values for baseline cows. Our
estimates are average losses and do not consider
when a disease actually occurred. However, the in-
dependence of DIM could be questioned for diseases
with widely distributed occurrences such as mastitis
(1, 5, 25) and metritis (8). The potential of losing
more milk from higher yielding cows, as demon-
strated by the effect of 305-d milk yield of previous
lactation on LDA (6) and milk yield at disease onset
for mastitis (25), was not addressed in our study
because of the limited data.
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The baseline cows were free of diseases. In some
cases, however, different baseline cows might have
been more appropriate for estimating only the direct
effect of the study disease. If the predisease level of
ETDM or BW is a risk factor for the study disease,
baseline cows should be adjusted toward this
predisease level. However, this adjustment may be
complicated by the effect of subclinical stage and
study diseases occurring soon after calving. This lat-
ter fact is most obvious for retained placenta and milk
fever because there are no milk yield measurements
before these diseases occur. For diseases occurring
sufficiently late after calving, it may be relevant to
adjust to an above-zero estimate of the first disease
index category because the potential bias from an
early subclinical level is toward zero, which is more
accurate than using zero itself. If the first predisease
estimates are below zero, adjustment should be made
only if the level of the first estimates appears stable,
indicating a true below zero predisease level rather
than the effect of early subclinical stage.

Additionally, the disease interrelationships address
the question of whether to use cows without the study
disease rather than cows without any diseases as the
baseline, especially for addressing the relationships
between effects from different categories within the
disease index. From these estimates of the three dis-
ease categories, which includes cows with diseases
other than the study disease, the magnitude of the
difference can be found, and the study disease effects
can be adjusted according to different stages of other
diseases. Because of the potential bias from diseases
that are not associated with the study disease, we
decided to use cows that were free of any diseases as
the baseline.

Mastitis

For all nine mastitis cases studied, Maltz et al.
(29) found severe decreases in BW that preceded a
drop in milk yield. Compared with the BW >3 wk
before diagnosis, our results also showed that masti-
tis caused BW to decrease, but only by <8 kg; the loss
was only temporary, and recovery occurred about 5
wk after diagnosis (Table 3). Both this recovery and
reduced milk yield could explain some milk loss.
There is no simple explanation for why mastitic
primiparous cows were heavier before mastitis than
healthy cows, unless heavier cows produce more milk
and are more susceptible to mastitis. Perhaps fat
cows have decreased immune responses in the mam-
mary gland than cows of average condition.

The higher risk of mastitis for higher yielding
cows, as indicated for multiparous cows in our study,
agrees with results of some studies (11, 18, 16, 22,
26) but not of others (5, 13). A comparison of the

Journal of Dairy Science Vol. 82, No. 6, 1999

@STERGAARD AND GROHN

estimate of ETDM >3 wk before diagnosis of mastitis
with the succeeding nine estimates shows an ag-
gregated milk loss of 65 kg for primiparous cows and
117 kg for multiparous cows. These losses underesti-
mate the true losses because they do not include the
loss occurring >5 wk after diagnosis. Of these 9-wk
losses, 57 (1.4 kg/d) and 103 kg (2.5 kg/d), respec-
tively, were from the 6-wk period after diagnosis. The
magnitude of the drop in milk yield caused by masti-
tis is within the range found in the literature (1, 5, 8,
22, 25, 27, 28). The wide range of estimates in the
literature may be due to differing estimation methods
and origin of data (37). Within estimation methods,
control cows were healthy cows (25), cows without
mastitis (5, 22, 27), or cows at production levels
preceding mastitis (1, 28). Some studies (8, 27)
estimated only 305-d milk loss. In a study (1) using
predisease milk yield to estimate temporary milk loss,
mastitis occurring before 150 DIM caused a 113-kg
(1.9-kg/d) loss within the first 60 d after diagnosis.
Our results of depressed milk yield for the remainder
of the lactation caused by mastitis is supported in
some short-term analysis (25), but not in others (5,
22). Recurrence of mastitis within the same lactation
(9, 34) could explain some of the persistence of the
milk drop; in this study, we addressed only the first
mastitis diagnosis. A tendency to a more temporary
loss pattern during lactation has been suggested (5,
25). The diagnosis of acute clinical mastitis covers a
variety of agents. Bartlett et al. (1) isolated these
agents from clinical cases and found no strong associ-
ation with milk yield in the 60 d following clinical
onset, but other studies (27) found contradictory
results. Still, the average loss from mastitis may
cover a variety of loss patterns (25). Our finding of
higher loss from mastitis in multiparous cows is sup-
ported by Bartlett et al. (1). Similar to results of
some other studies (1, 25, 28), our results suggest a
potential of ETDM detection of subclinical mastitis
the week before its clinical appearance.

Reproductive Disorders

Within the reproductive disorders, BW decreased
as a result of retained placenta (Table 4) and metri-
tis (Table 5), but not from cystic ovaries. Because
retained placenta and some cases of metritis occur
very early after calving, we have no clear estimate of
the BW prior to disease diagnosis. A high body condi-
tion score at calving has been found to have a protec-
tive effect on the incidence of retained placenta and
metritis (30). This relationship agrees with our esti-
mates of lower BW in the first week after diagnosis of
retained placenta, but no proper comparison can be
made with metritis because of its occurrence some
days after calving. Primiparous cows with retained
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placenta lost 8 kg of BW with recovery within a few
weeks. The BW loss from retained placenta, compared
with that of healthy cows, could be explained by the
lower BW at calving, which is a risk factor for re-
tained placenta for multiparous cows. Compared with
the BW >3 wk before diagnosis, metritis caused a
temporary BW loss of 23 (primiparous) and 16 kg
(multiparous), and some weeks of recovery were
needed before BW was regained. Compared with
healthy cows, the loss because of metritis was smaller
and nonsignificant for multiparous cows. In the litera-
ture, we found no estimates of BW loss from reproduc-
tive disorders.

High milk yield has generally not been found to be
a risk factor for reproductive disorders (9, 13, 16),
but Deluyker et al. (5) found increased risks of metri-
tis and retained placenta from lower milk yield from 1
to 5 DIM.

We found no effect of cystic ovaries on ETDM.
Previous studies have estimated increased milk yield
associated with cystic ovaries (2, 8, 15), but a 2.4%
detrimental effect was found when yield per day of
life was used instead of 305-d milk yield (8).

For retained placenta (Table 4), ETDM decreased
only temporarily compared with that of healthy cows.
For primiparous cows, the ETDM was decreased only
for the first week after diagnosis, causing a milk loss
of 17 kg (2.4 kg/d). For multiparous cows, the ETDM
was decreased the first and second week after diagno-
sis causing an aggregated milk loss of 47 kg (3.4 kg/
d). A temporary milk loss has been found previously
(28) but not consistently (5). For a 305-d milk loss,
estimates vary from a 7% persistent loss (35) to 0.4%
loss (8). The latter included retained placentas that
did not require veterinary attention. In a review
(24), milk loss from retained placenta was suggested
to be evident only at the herd level and not at the cow
level.

For metritis, we found no loss in milk yield for
primiparous cows, either when comparing them with
healthy cows or ETDM >3 wk before diagnosis. Com-
pared with healthy cows, multiparous cows had an
extended period, beginning 3 wk before diagnosis, of
decreased milk yield. A comparison of the estimate of
ETDM >3 wk before diagnosis of metritis with the
succeeding nine estimates yielded an aggregated milk
loss of 192 kg, of which 74 kg was lost before diagno-
sis. Compared with healthy cows, these losses were
239 (5.7 kg/d) and 90 kg, respectively, and underesti-
mated the true losses because the loss occurring >5
wk after diagnosis was not included. In a previous
study (5), metritis occurring <22 DIM decreased milk
yield by 112 kg (2.2 kg/d) from calving until 49 DIM,
compared with yield of cows without metritis. In that
study (5), the loss was not differentiated between
primiparous and multiparous cows, which may ex-
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plain some of the difference compared with the high
losses we found for multiparous cows with metritis.
Other studies (28, 35) found no loss of milk yield
from metritis. By inclusion of DIM of diagnosis, an
increasing detrimental effect of metritis from 0 to
4.6% loss for 305-d milk has been found (8).

Metabolic Disorders

Because only six primiparous cows contracted milk
fever (Table 6), these ETDM and BW estimates are
not reliable. The higher BW of multiparous cows in
the week before milk fever diagnosis suggest that
high BW increases the risk of milk fever. Compared
with the BW of healthy cows or the BW in the initial
week after milk fever diagnosis, no significant effect
of milk fever on BW was found. Compared with the
BW in the week preceding diagnosis of milk fever, a
temporary 18-kg loss was found. The fact that this
predisease estimate is based on a relatively large
number of observations offers some reliability to this
latter estimate of BW loss from milk fever.

There were some similarities within the BW
results for the other metabolic diseases: ketosis,
decreased rumen motility, enteritis, LDA, and off
feed. Compared with mastitis and reproductive dis-
orders, the BW losses were significantly higher. A
high body condition score has been associated with
increased risk of ketosis (30) and LDA (38). Our
results did not demonstrate predisease BW as a risk
factor for either ketosis, decreased rumen motility,
enteritis, LDA, or off feed (Tables 6 through 11).
Compared with the BW >3 wk before diagnosis, keto-
sis, decreased rumen motility, enteritis, and off feed
caused a BW loss for multiparous cows of between 20
and 32 kg; loss from LDA was 69 kg. Except for
ketosis, the losses tended to be slightly lower for
primiparous cows. The loss from ketosis was persis-
tent, but recovery within 5 wk after diagnosis oc-
curred after enteritis and off feed, and some recovery
occurred after decreased rumen motility and LDA.
After LDA and off feed, primiparous cows tended to
recover less fully than multiparous cows. Almost all
BW loss had occurred up to and including the first
week after diagnosis, which emphasizes the detrimen-
tal effect of the subclinical stage.

High milk yield has generally not been found to be
a risk factor for metabolic diseases, except for milk
fever (9, 13, 17, 16) and ketosis (7, 11, 17). Our
results of milk yield >3 wk before diagnosis indicate
high milk yield as a risk factor for ketosis and enteri-
tis. In contrast, as in another study (31), our results
indicate low milk yield as a risk factor for LDA.
Rather than low milk yield itself being a risk factor
for LDA, low milk yield may result from the subclini-
cal phase of LDA (or from other diseases) before the
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diagnosis is made. Predisease milk yield cannot be
evaluated as a risk factor for milk fever in our study
because of its early occurrence, but, if high milk yield
is a risk factor, we may underestimate the loss when
comparing it with the loss experienced by healthy
cows. The persistent milk loss for multiparous cows
with milk fever could be due to its importance as a
risk factor for other diseases (9, 14, 23). Previous
studies (5, 8) found either temporary or persistent
loss of milk yield from milk fever.

Comparison of the estimate of ETDM >3 wk before
diagnosis with the successive nine estimates resulted
in an aggregated measure of milk loss; the total milk
losses were 205, 106, 29, 107, and 42 kg for
primiparous cows and 211, 73, 125, 92, and 157 kg for
multiparous cows from ketosis, decreased rumen mo-
tility, enteritis, LDA, and off feed, respectively. These
losses underestimate the total loss in cases of persis-
tent milk loss, which we found for primiparous cows
with ketosis, decreased rumen motility, and LDA and
for multiparous cows with ketosis and enteritis. The
milk yield did not drop before diagnosis, as deter-
mined by the estimate of ETDM >3 wk before diagno-
sis, except for multiparous cows with ketosis and off
feed, for which the milk yield decreased the week
before diagnosis.

Compared with healthy cows, the average milk loss
from LDA within the first 6 wk after diagnosis was
4.6 and 5.2 kg/d for primiparous and multiparous
cows, respectively. In a previous study (7) using
corresponding estimates except for including the first
60 d after LDA diagnosis, a similar loss was found for
primiparous cows (4.4 kg/d), but a higher loss was
found for multiparous cows (7.3 for parities 2, 3, and
4). However, the pattern of milk loss was similar in
their study (6) and in ours. In another study (5),
milk yield of cows with displaced abomasum did not
differ from that of healthy cows from 1 to 5 DIM, but
a temporary milk loss of 402 kg occurred until 49
DIM. This loss is even higher than the difference
between cows with LDA and healthy cows in our
results, partly because only eight cases of displaced
abomasum were included in their (5) study. Addi-
tionally, in both of those previous studies (5, 6), the
average milk yield was significantly higher than in
the herds we studied. Studies using 305-d milk yield
have estimated losses from LDA of 11% (32) and
7.5% (8).

Our estimates of loss from ketosis are within the
range of estimates in other studies (5, 7, 8, 21, 35).
In one of these studies (7), ketosis caused a loss of
2.6 kg/d of milk for 17 d after diagnosis. They (7) had
no recordings of milk losses before diagnosis, which
may explain why we found higher milk loss in that
period. In another study (5), cows with ketosis were
found not to differ in 1 to 5 DIM milk yield, but they
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had a temporary milk loss until 49 DIM compared
with cows without ketosis. This loss was 158.6 kg if
ketosis occurred between 1 and 21 DIM and 200.8 kg
if ketosis occurred between 22 and 49 DIM; the
119-d milk loss for all ketosis cases ranged between
253.4 and 336.8 kg (5). In a study of milk loss from
hyperketonemia, a 233.4 kg (8.5%) 100-d milk loss
and a 328 kg (6.5%) 200-d milk loss were found (21).
In studies using 305-d milk yield, the estimates of
milk loss from ketosis ranged from no loss (8, 35) to
141.1 kg (7). One of those studies (8) found a 2.5%
increased milk yield per day of life from ketosis.
We found no comparable studies of production loss
from decreased rumen motility, enteritis, or off feed.

CONCLUSIONS

By using data from Danish research herds, it was
possible for us to quantify some short-term effects of
mastitis, three reproductive disorders (retained
placenta, metritis, and cystic ovaries), and seven
metabolic disorders (milk fever, ketosis, decreased
rumen motility, enteritis, LDA, RDA, and off feed) on
weekly ETDM and BW. For study diseases with suffi-
cient recordings before diagnosis, which excludes re-
tained placenta and milk fever, high milk yield was
indicated as a risk factor for ketosis and enteritis, and
heavier primiparous cows were more likely to contract
mastitis.

The ETDM was decreased for a disease-specific
period for all study diseases except cystic ovaries and
RDA. Metabolic diseases had a more significant
detrimental effect on BW loss than did reproductive
disorders and mastitis. The highest BW loss (69 kg)
was caused by LDA. The persistence of the BW loss
differed considerably among study diseases. Almost
all BW loss occurred up to and including the initial
week after diagnosis, which emphasized the
detrimental effect of the subclinical stage. However,
weekly measured BW seemed superior to weekly
ETDM for disease detection only for decreased rumen
motility and LDA. This study demonstrates the im-
portance of the predisease level for accurate estima-
tion of the loss of ETDM and BW caused by disease.
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