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Abstract 

While there is considerable belief that high pro
ducing cows are more likely to suffer various negative 
events (disease, culling, etc.) than low producers, there 
is very little data to support that belief for most condi
tions. With the possible exceptions of clinical mastitis 
and milk fever, most studies find no causal connection 
between high production and the risk of negative events 
in a cow's life. 

Resume 

Bien que l'on croit generalement que les vaches 
qui produisent beaucoup de lait soient plus sujettes a 
des problemes (maladie, reforme, etc.) que les vaches 
en produisant moins, il existe bien peu de donnees pour 
etayer l'hypothese dans la plupart des conditions. A 
!'exception possiblement de la mammite clinique et de 
la fievre du lait, la plupart des etudes ne trouve pas de 
relation causale entre la forte production et le risque 
qu'une vache developpe des problemes durant sa vie. 

The Paradox 

There is a paradox that pervades dairy farming, a 
paradox not often spoken about in simple terms, but 
one that shapes many decisions made by dairymen and 
those who advise them. 
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1. On one hand, it is self-evident that if dairymen 
find ways to remove stressors from cows, cows will 
respond with improved health and produce more 
milk. Dairymen work hard to provide balanced 
rations, keep cows comfortable, cool cows in hot 
weather, dip teats and vaccinate to prevent dis
ease, ensure adequate ventilation and provide 
clean accessible water. All these things are done 
to minimize stress for their cows. It is generally 
accepted that if these things are done well, there 

will be less disease, fewer "broken" cows and less 
need to replace cows (cull) that have been dam
aged to a point of low economic value. In short, it 
is generally accepted that reducing stress results 
in less risk and higher milk production. 

2. On the other hand, there is also a strong belief 
that high-producing cows are more stressed than 
their low-producing herd mates. High-producing 
cows are believed to .be at greater risk of clinical 
disease and other negative consequences of high 
production that could ultimately cause the cow to 
"crash" in production or to be culled (or die). Dairy
men commonly believe that high production is 
associated with poor reproductive performance 
rates, more mastitis, metabolic and other disease, 
and higher culling. High-producing cows are de
scribed as being "stressed", "walking a tightrope", 
or "on the edge". Dairymen express concerns about 
"burning out cows" and talk of not "pushing their 
cows" for higher production. The short version of 
this belief might be termed "high production breaks 
cows". 

The paradox is obvious: if cows with lower stress 
become higher producers, how can it be true that high 
production stresses and "breaks" cows? 

Consider the first part of the paradox. There is an 
enormous array of science to support the notion that as 
we provide better care for the cow (feed, environment, 
disease control, comfort, etc.), she responds by consum
ing more feed and producing more milk. As we remove 
the "bottlenecks" (stressors) that inhibit her from ex
pressing her true genetic potential, the cow is "freed" to 
improve milk production and suffers less disease. It 
certainly makes sense that higher-producing cows 
should be healthier and less stressed. 

At the same time, it is equally obvious that cows 
are sometimes hurt by management actions intended 
to increase production. An obvious example is overfeed-
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ing grain with the goal of increasing milk production. 
In the short term this strategy might be successful, but 
in the long term the effects on foot and rumen health 
make it counterproductive. In this example, it is not 
the high production per se that leads to the cows' prob
lems, but an error of management. If cows achieved 
higher production by another route (increased access to 
water, for example), there is less likelihood of negative 
health effects, or even improved health, accompanying 
higher production. 

Avoiding Logical Leaps Over the Cliff 
of Causality 

If there is a wealth of support for the first part of 
the paradox (reducing stress increases production), what 
is the source of the belief in the second, contradictory 
part? We assert that the second part of the paradox 
comes largely from the general observation that as the 
dairy industry has changed over the past several de
cades, increased production per cow has been accompa
nied by notable increases in certain types of problems. 
With the two observations (more milk, more problems) 
appearing concurrently, it is natural to believe that the 
two are linked, and that increased production causes 
an increased level of certain problems. Many people 
falsely conclude that because certain clinical problems 
have increased as production levels have increased, an 
individual cow is more at risk as her production level 
increases. There 1s little data to support this, but it is 
widely believed, and in fact may be the prevailing as
sumption across the industry. 

Consider an example of the changes in the dairy 
industry over the past several decades. Figure 1 shows 
Minnesota annual summary data for herds from 1950 
to 2001; 50 years of history. 16 It shows a clear associa
tion between increased milk production of cows on Dairy 
Herd Improvement Association (DHIA) test and the cull 
rate, as measured by the proportion of cows that exited 
the herd each year. Statistically, the correlation between 
culling and production is incredibly tight (R2 of 0.88, p 
<<<.01). Does the correlation prove that high-produc
ing cows are more likely to be culled? Does this make 
sense? Do most dairymen choose to cull more high-pro
ducing cows than low-producing cows? In fact, both com
mon sense and published papers show that higher 
production protects cows from being culled.10 Viewed 
from the other perspective, does the high (and statisti
cally significant) correlation prove that increasing cull
ing increases production? Or as a final interpretation, 
does this graph only establish that increased produc
tion and increased culling happened at the same time? 
By itself, a causal connection cannot be proven. 

In epidemiology, falsely concluding that two events 
occurring simultaneously must be causally connected 

JUNE, 2003 

is referred to as an "ecological fallacy". Miles traveled 
by air in the United States have gone up steadily over 
the past several decades, as have the number of white 
tailed deer killed on highway. Few would consider these 
concurrent trends to be causally connected. Similarly, 
after a little thought, most ofus would remain skeptical 
that Figure 1 proves that increased milk production 
makes a cow more likely to be culled. 

But consider Figure 2, which presents Minnesota 
DHIA data for the past two decades, showing milk per 
cow and average days open. Again, there is a tight cor
relation between the two parameters (statistically sig
nificant correlation, R2 = 0.80, p<0.0002). What does 
this correlation mean? Actually, it means no more than 
the correlation of culling and milk production did ( or 
air miles and dead deer). It only means that these two 
things happened at the same time. Unfortunately, 
nearly everyone in the dairy industry leaps to the con
clusion that Figure 2 (and the accompanying statistical 
testing) proves that higher milk production causes poor 
reproduction. It is just as easy to conclude that poor 
reproduction causes higher production, and to start 

Minnesota DHIA annual summary data 
1950 -2001 
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Figure 1. Minnesota DHIA: production per cow and 
percent of herd culled per year. 
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Figure 2. Minnesota DHIA data: days open and milk 
per cow. 
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breeding cows when they are not in estrus to increase 
milk output. There might be a causal connection be
tween increased milk production and declining repro
duction rates, but Figure 2 does not prove it. 

Finally, even if an association were causal for the 
industry as a whole, it does not mean an individual cow 
with higher production would necessarily be more at 
risk of, in this case, poor reproduction. What is true as 
a dynamic across a population does not necessarily ex
tend to the individual. 

Consider a non-dairy example. Over the past sev
eral decades, people in the US have been more at risk of 
obesity and the attendant illnesses that go along with 
obesity. It is also true that we have become more afllu
ent as a society over the same period. Finally, it is prob
ably true that the two (affluence and obesity) are 
causally connected for the population as a whole. This 
does not mean, however, that a person winning the lot
tery would be expected to become obese. This non-dairy 
example makes sense to most people, but doesn't stop 
many in the dairy industry from making the false logi
cal conclusion that if reproduction has become poorer 
while milk production has increased, it must be true 
that high producing cows must therefore suffer from 
poorer reproductive performance. 

We Know Production has been Increasing. 
Is There More Disease? 

There are plenty of data to show that over the past 
five decades milk production per cow has increased. 
What do the data tell us about disease rates? Before 
looking at the literature, a few thoughts about the qual
ity of the data might be appropriate. 

First, for most major clinical diseases, there is a 
remarkable paucity of quality data regarding the inci
dence of the disease. Much of the data are derived from 
university studies where the researcher collected data 
on a convenience sample of herds, typically university 
herds or cooperating local dairy farmers. These data 
may not represent a fair picture of what is happening 
across the industry. The only truly cross-sectional stud
ies of the dairy industry across the US are those con
ducted by the National Animal Health Monitoring 
System (NAHMS, USDA), and they are just now con
ducting the second national dairy surveys. Even 
NAHMS must deal with disease data that are producer
reported, and subjective in many cases. 

Second, the issues of who diagnoses the disease , 
the definition of the disease, and how reliably disease 
is recorded all must be considered. For some diseases, 
e.g. retained placenta, there is a fair degree of agree
ment of what constitutes a case (retention past one day) 
and the diagnosis is fairly obvious. What about keto
sis? Was each cow's urine, milk, or blood checked daily 
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in the post-partum period? What test was used and 
how sensitive and specific was the test? Who made the 
diagnosis? How ketotic must the cow be to count as a 
case? How reliably was it recorded? It is obvious that 
studies of the incidence of ketosis will be fraught with 
problems of inconsistency across even well conducted 
studies. 

What are other reasons disease might seem to be 
associated with production? Systematic bias may be 
introduced into the data, particularly by deliberate cull
ing decisions. Low-producing cows with repeated bouts 
of mastitis might be culled, while high-producing cows 
might be kept. After culling low-producing cows with 
mastitis, a survey of the herd would show an associa
tion between high production and mastitis. 

Some perceived associations might be faulty when 
we observe larger populations of cows. A 4% death rate 
in a 50-cow dairy means that two cows die each year. 
Those two deaths are easily "explained away" as un
usual, exceptional events, not indicative of any particu
lar causality. The same 4% death rate in a 1,000-cow 
dairy equates to 40 cows, or nearly one each week. This 
apparent problem begs for an explanation, even if it may 
be a fabricated one. Finally, our record systems and our 
ability to capture accurate and complete data have been 
steadily improving. What appears to be an increased 
incidence of a problem may be nothing more than in
creased quality of data recording. 

With these difficulties firmly in mind, it is still in
teresting to consider what we know about the rates of 
disease and the association or connection of disease and 
milk production over the past several decades. If there 
was evidence that the rate of a disease had increased 
during the period when production also increased, then 
one could form a hypothesis that increased production 
might lead to more of the disease. The association would 
not be proof, but could stimulate more reliable testing 
of the hypothesis by other sorts of studies. 

Left Displaced Abomasum 

Left displaced abomasum (LDA) is a fascinating 
problem in the dairy cow. Before the 1950s, the disease 
was simply not known. The 1916 USDA compendium 
of cattle disease20 lists most of the digestive diseases we 
know today, and a few we would not often diagnose: bloat 
(acute and chronic), feed overload, hardware 
(reticuloperitonitis), hair concretions, vomiting, indiges
tion or dyspepsia. Notably, the book makes no mention 
of displacement of the abomasum. While it is possible 
that veterinarians simply overlooked the disease, it 
seems implausible that no surgeon or pathologist cut 
open an ill or dead cow and discovered the abomasum 
was in the wrong place. It seems far more reasonable 
to conclude that the disease didn't exist in 1916. 
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The first documented cases of LDA in the English 
literature were reported in England in 1950,8 followed 
swiftly by other reports.1 Still, the disease was quite 
rare and prompted American reviewers of the condition 
in 1954 to open their paper with "Displacement of the 
abomasum is one of several obscure conditions that are 
of chief importance because they cloud and confuse di
agnosis of digestive and metabolic diseases in cattle 
practice."17 Less than a decade later, the authors of a 
series of 80 cases opened their paper quite differently: 
"Perhaps one of the most remarkable features of dairy 
practice in the last decade has been the apparent marked 
rise in the incidence of displacement of the abomasum 
of the dairy cow."19 When first reported by Begg1 (1950) 
and Ford8 (1950), there was no indication that within a 
few years this condition would be one of the most com
mon surgical conditions of the bovine alimentary tract. 19 

In some respects, the sudden appearance of the disease 
mimicked the introduction of a new infectious patho
gen into a susceptible population. 

Later surveys of the incidence of LDA in herds have 
shown a fairly wide variation. A Canadian survey of 32 
Ontario herds reported an incidence of LDA of 1.2%. 3 

An early state level NAHMS survey in Ohio reported 
an incidence of 8.4%, 15 while similar state surveys in 
California11 and Michigan12 did not report LDA as a cat
egory (too few cases). A 1995 report from New York cited 
an incidence of 6.3% in 25 herds with 8,000 cows.9 The 
national 1996 NAHMS dairy study reported an incidence 
of 2.8%.21 Since these were owner reported cases, the 
incidence is probably a conservative estimate of the true 
rate. 

While the rates may differ from one study or de
cade to the next, it is clear that LDA is now a common 
disease of dairy cows, a very different situation than 
existed 50 years ago. While it is possible that some di
agnoses were missed before the development of simul
taneous auscultation and percussion (pinging), at least 
some observant pathologists should have found an abo
masum in the wrong place if the disease were actually 
occurring. Something has fundamentally changed that 
puts the cow at more risk of LDA, whether management 
(feeding, feeds , housing, etc. ) or the cow herself. 

Reproduction 

General performance 
There appears to have been a distinct shift over 

the past two decades in reported overall reproductive 
performance in dairy cows. The average days open in 
Minnesota dairy herds has increased from 120 to 170 
days (Figure 2). Figure 3 shows the data for average 
conception rate in pregnant cows.16 In the past two de
cades, conception rate in pregnant cows has dropped 
from 58% to 48%. Some of these shifts may reflect 
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Average conception rate: pregnant cows 
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Figure 3. Minnesota DHIA data: average conception 
rate in pregnant cows. 

changes in the behavior and policy of the producers 
themselves in terms of how long they are willing to breed 
open cows. Some of the change may reflect improve
ments in record keeping and more accurate reporting of 
the raw data through DHIA systems. As much as we 
would like to use these data to prove a fundamental shift 
in reproductive performance on dairies, we only have a 
correlation. An associated question is whether the inci
dence of specific reproductive diseases has also changed 
over time. 

There is no doubt that as milk production increases, 
dairy farmers tend to keep cows longer. As they have 
learned to focus on pregnancy instead of conception rate , 
they will also be more aggressive at breeding more cows, 
even if their reported reproductive performance looks 
worse. Ten years ago, many farms did not have on-farm 
software, and it was common for less progressive farms 
to only report the cow's final breeding to DHIA. Much 
of the apparent change in reproductive performance 
might be nothing more than better data recording on 
better farms. Particularly in the past decade, there has 
been an increase in the use of synchronized and timed 
breeding programs. Effects on first service conception 
may not reflect any real change in the cow's basic physi
ology. As these practices have changed and we have 
fewer cows that conceived on their first breeding, it ap
pears that first-service and overall conception rates are 
decreasing. 

Metritis 
With the data available, it is difficult to decide 

whether there has been a shift in the incidence of metri
tis. In a Canadian report in the late seventies, the inci
dence of metritis was 18.2%.3 Early NAHMS state 
surveys reported an incidence of 35%15 and 7%.11 Such 
wide variation in reported incidence may reflect differ
ences in case definition and reporting, not true differ
ences in the disease itself. In a later New York survey, 
metritis incidence was 7.6%,9 and when using a differ
ent set of dairies in 1998 it was 4.2%. 10 
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Retained placenta 
The reported incidence of retained placenta shows 

much less variability than metritis. In a Canadian study, 
the incidence was 8.6%.3 State NAHMS surveys re
ported 8.0%15 and 4.7%,11 while surveys in New York 
showed 7.4%9 and 9.5%.10 The national NAHMS survey 
reported 7.8%.21 The case definition ofretained placenta 
is clear and the problem is easily seen, making the data 
from surveys more reliable than for other diseases. At 
least in the last two decades, the average rate has been 
fairly consistent at roughly eight percent of cows calved. 
Thus there is fairly good evidence that as production 
has increased over the past two decades, the incidence 
of retained placenta has not changed. 

Mastitis 

There are two dimensions to the question of 
whether the rate of mastitis infection has shifted over 
time as milk production has increased. The first dimen
sion is the prevalence of subclinical mastitis (measured 
by average level of somatic cells [SCC]), and second is 
the· incidence of clinical mastitis. 

Somatic cell count 
Figure 4 shows the herd average log somatic cell 

count for Minnesota dairies over the past decade. 16 

There has been a distinct rise in average cell count for 
Minnesota dairies over that time. Figure 5 shows the 
average percent of cows in DHIA herds that were SCC 
positive (log SCC of 4 or greater) over a two-decade pe
riod.16 The data fluctuate some, but there is a distinct 
upward trend that a greater proportion of cows are above 
the traditional cutoff for mastitis. Some of the observed 
change in these DHIA data might be explained by 
changes in the population of herds testing with DHIA. 
If the use of SCC testing gradually extended down to 
herds with relatively poor management, then the total 
DHIA average would worsen even if no individual herd 
performed more poorly. This confounder could be 
avoided by following herds over time. Ott18 recently con
ducted a survey of herds in four regions (Upper Mid
west, Mideast, Central and Southwest). In the survey 
of more than 15,000 herds followed from 1997 to 2001, 
the average SCC increased from 307,000 to 320,000 cells/ 
ml. Despite efforts to improve milk quality, average lev
els of subclinical infection seem to be increasing. 

Clinical Mastitis 

Again, we need to understand the distinction be
tween a biological cause for any apparent association 
and a management cause. One could hypothesize plau
sible biological reasons why clinical mastitis might be 
associated with higher production. High milk produc-
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Figure 4. Minnesota DHIA data: average log somatic 
cell count. 
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Figure 5. Minnesota DHIA data: percent of the herd 
with log SCC of 4 or above (SCC positive). 

tion likely causes higher flow rates during milking. 
Older milking equipment might be poorly adjusted to 
handle these flows, and the resulting lower teat-end 
vacuums. Fall-offs and slower milking might be more 
common in higher producing cows, possibly leading to 
teat-end lesions and more sub-clinical and clinical mas
titis cases. Higfi-producing cows might genetically have 
more open teats, putting them at greater risk of masti
tis . On the other hand, in management terms, a low
producing cow with clinical mastitis is far more likely 
to be culled than a high-producing cow with the same 
disease. When surveys are done, low-producing cows 
have left the herd and may not be included, making it 
appear that mastitis has been caused by high milk pro
duction. If an association is found between high pro
duction and mastitis, one still does not know which type 
of cause is responsible. 

Surveying the incidence of clinical mastitis suffers 
from all of the usual problems of case definition, testing 
strategy and reporting errors. Published incidence rates 
vary widely. Canadian data from the late 197Os and 
early 198Os reported an incidence of 16.8%3 in the stud
ied herds. State NAHMS data reported 40%15 and 
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30.3%, 11 while the 1996 national NAHMS survey re
ported an incidence of 13.4%,21 and two New York stud
ies reported 9.7%9 and 14.5%.10 It is very uncertain 
whether the incidence of clinical mastitis has changed 
as production per cow in the industry has increased. 

Milk Fever 

Rare in first-calf heifers, hypocalcemia, or milk 
fever, has long been assumed to be associated with milk 
production. The 1916 USDA Diseases of Cattle20 says: 
"It is the disease of cows that have been improved in 
the direction of early maturity, power of rapid fatten
ing, or a heavy yield of milk, and hence it is characteris
tic of those having great appetites and extraordinary 
power of digestion." Published incidence rates show a 
variety oflevels. Since the disease is readily diagnosed, 
variations in incidence probably reflect feeding manage
ment in the herds studied more than anything else. In 
the 1970 veterinary textbook Bovine Medicine and Sur
gery, Kronfeld and Ramberg described the incidence as 
3 to 7% of calvings.13 Canadian data reported an inci
dence of 2.9% as down cows, and an additional 7.9% as 
standing milk fevers. 3 A California NAHMS survey re
ported 4. 7%,11 New York data reported 1.6%9 and 0.9%,10 

and national NAHMS reported 5.9%.21 There is little 
compelling data to suggest a significant increase in the 
incidence of milk fever as production has increased. 

Ketosis 

Ketosis is a disease particularly fraught with prob
lems of case identification. The tests are inconsistently 
applied, and vary in their sensitivity and specificity. 
Recording and reporting the disease is erratic as well. 
Kronfeld and Emery described an incidence of 2 to 20% 
of calvings in their chapter in a 1970 textbook. 14 In the 
Canadian survey, an incidence of 7.4% was reported,3 

and in the two New York studies an incidence of 4.6%9 

and 5.0%10 was reported. Again, there is little compel
ling incidence data (however unreliable) to suggest a 
significant increase in the incidence of ketosis on dair
ies as milk production has increased. 

General Synopsis of Studies 

Using the data detailed above, it seems support
able to conclude that as average production per cow in 
the dairy industry has increased, over the longer term 
there has probably been a decrease in reproductive effi
ciency and an increase in mastitis (at least subclinical 
mastitis). Since the 1950s, left displacement of the abo
masum has become a prominent disease of the diges
tive tract, but it is more problematic to determine 
whether the disease has become more common in re-
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cent years than it was, for example, in the 1970s. While 
there are significant concerns about the quality and com
parability of data from studies across time and between 
herds, there is less compelling data that the incidence 
of ketosis, milk fever, metritis, or retained placenta has 
increased in the past two decades as production has 
climbed. 

In 1987, Dr. Hollis Erb did a thorough epidemio
logic review of available literature on this topic. 7 The 
summary from that paper states: "Epidemiologic evi
dence is presented in order to answer two questions. 
The first question is: 'Does high milk production put a 
cow at increased risk of disease?' The answer to this 
question seems to be 'maybe' for milk fever, but 'no' for 
most other common diseases ( veterinary assisted dys
tocia, retained placenta, metritis, cystic ovary, ketosis, 
left displaced abomasum and mastitis). The second 
question is: 'Is low milk production a consequence of 
disease?' For most diseases the answer is a cautious 
'yes'." Dr. Erb's conclusion is supported in general by 
studies reported after her review. 

Cohort Studies 

Rather than just looking for associations between 
production and disease or changes in incidence over time 
as production has increased, there is an alternative and 
stronger study approach to the question of production 
and disease. In this approach, a cohort of cows with 
known levels of production can be identified at the be
ginning of the study period and then followed over time, 
recording cases of clinical disease. By analyzing dis
ease incidence at different levels of production, a more 
direct measure of the association of production on dis
ease is possible. 

In one such study, 2,875 lactation records from 32 
commercial herds in Ontario from 1979 to 1981 were 
considered. Production levels were set by previous lac
tation Breed Class Average to adjust for differences in 
ages of cows, and further adjusted for the herd of origin's 
level of production to remove the confounding effect of 
the herd's level of production and management.4 The 
authors concluded that "the level of milk production was 
not related significantly to the risk of any of the com
mon disease conditions except for an association between 
previous production and milk fever." (i.e. no effect on 
dystocia, retained placenta, displaced abomasum, keto
sis, metritis and clinical mastitis, among others). The 
"study found no association between previous milk pro
duction and the risk ofreproductive diseases." In sum
marizing other previous studies of the effect of 
production on reproduction, the authors concluded "most 
studies do not indicate major associations between pre
vious production and reproductive diseases and either 
no association, or a small negative association between 
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early lactation milk production and reproductive per
formance." 

In a study of 15,320 Holstein cows in 26 herds in 
New York between 1990 and 1993, associations between 
milk yield, days open and days to first breeding were 
investigated. 6 In this study, milk production in the first 
60 days oflactation was used as the measure of produc
tion and results were adjusted for season, herd and par
ity. Cows in the highest 20% of production had a slightly 
lower conception rate than cows in the lowest 20% of 
production. The authors concluded that "these results 
indicate that conception and insemination might be in
fluenced by factors related to management (e.g. culling) 
and to the cow (e.g. disease history), but that increased 
milk yield plays a very minor role." 

In a separate study of 8,070 cows in 25 New York 
dairies between 1990 and 1993, 305-day milk yield in 
the previous lactation was studied in association with 
disease incidence. 9 Higher milk production was not as
sociated with increases in the risk ofretained placenta, 
metritis, ovarian cyst, milk fever, ketosis, or abomasal 
displacement. There was a small association between 
increased milk production and clinical mastitis. In this 
study the authors did not find the small effect on the 
risk of milk fever found in the Canadian study, but did 
find an association between production and clinical 
mastitis not found in the Canadian study. 

It may clarify the importance of the measured im
pact of production on clinical mastitis by quantifying 
the effect measured in the New York study. Based on 
the results of the study, increasing production from about 
22,300 to about 24,700 lb (10,136 to about 11,227 kg) 
per lactation (an increase of 2,400 lb [1091 kg] of milk) 
increased the risk of clinical mastitis 15% (increased 
the baseline risk of clinical mastitis by a factor of 1.15). 
If the baseline risk of clinical mastitis at the lower pro
duction level was 20% of the herd per year, then the 
additional 2,400 lb of milk per cow would increase the 
risk of clinical mastitis to 23% of the herd per year, an 
increased risk of 3%. Thus if a 100-cow herd increased 
production by this amount in every cow, they could ex
pect to see approximately three additional cases of mas
titis per year. 

Disease Effects of Increasing Production 
Using BST 

With the approval of recombinant bovine 
somatotropina (rBST) use in dairy cows in the US has 
come another "natural experiment" that can be used to 
consider whether increased production increases dis
ease. For many diseases, rBST and the subsequent in
creased milk production cannot be a risk factor because 
the disease occurs in early lactation, before rBST is ad
ministered. Thus the increased production from rBST 
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use cannot increase the risk of retained placenta, keto
sis, milk fever, etc., unless a carry-over effect from the 
previous lactation exists. No such negative carry-over 
effects of rBST use have been demonstrated. Interest
ingly, use of rBST does seem to reduce the incidence of 
ketosis in cows at the start of the subsequent lactation.5 

For other health problems occurring during the 
time of administration of rBST, extensive pre-approval 
and post-approval field studies have shown some nega
tive health impact from the use of rBST and the subse
quent increased milk production. The Post-Approval 
Monitoring Program (PAMP) studied 1,213 cows in 28 
herds across the US.2 In a Canadian government re
view of r BST for use in Canada, a team of veterinary 
scientists developed a summary of all available data on 
the impact ofrBST on health.5 The review included as 
many as 18 separate studies, depending on the param
eter being considered. The review included not only data 
for the currently marketed form ofrBST,a but for other 
experimental formulations ofrBST as well. A summary 
of conclusions from these studies follows: 

Reproduction 
The Canadian review concluded that rBST use in

creased average days open by about five days and tended 
to increase the incidence of cystic ovaries. The review 
concluded that rBST use resulted in a decreased per
cent of cows becoming pregnant. There was no conclu
sive evidence that rBSTuse increased rates of twinning 
or abortion. 5 Post-approval studies in the US have found 
that rBST-supplemented cows are at no increased risk 
of twinning, have no difference in gestation length, suc
cessful calving rate, or percent pregnant, and have not 
identified a statistically significant increase in days 
open. 2 The data on reproduction impact is variable and 
contradictory, but if there is an impact of milk produc
tion on reproduction, it seems likely to be small com
pared to the range of variability in reproductive 
performance between farms. 

Mastitis 
The Canadian panel concluded: "Use of rBST in

creased the risk of clinical mastitis by approximately 
25%."5 It is interesting to compare this estimate of the 
impact of rBST (and production increases) to the New 
York study referenced above that showed a 15% increase 
in the rate of clinical mastitis in cows producing 2,400 
lb more milk. IfrBST was used from day 60 to day 300 
in lactation and production increased 10 lb ( 4.5 kg) of 
milk per day, then the total production increase would 
be the same 2,400 lb. It appears that the magnitude of 
increased risk of mastitis with increased production, 
whether from rBST or by other means, is the same or
der of magnitude. Using the same 100-cow herd ex
ample above and a 20% baseline incidence of clinical 
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mastitis, if the rate increased by 25%, then the new clini
cal mastitis rate would rise to 25% of cows, or five addi
tional cases per year (.20 * 1.25 = .25). Differing from 
the Canadian summary of earlier studies, the PAMP 
study concluded that "Supplementation of cows with 
rBST had no effect on total mastitis cases, total days of 
mastitis, duration of mastitis, or the odds ratio of a cow 
to develop mastitis".2 Viewed broadly, the data from 
rBST studies and summaries would seem to indicate 
that increased production from rBST may put cows at 
higher risk of clinical mastitis, but at the same level as 
the effect of any increase in production. 

Other health effects 
Cows supplemented with rBST have a small in

crease in the amount ofmusculoskeletal illness, includ
ing foot disorders and disorders of the joints, particularly 
the hock. The FDA-approved product label reads: "Stud
ies indicated that cows injected with POSILAC had in
creased numbers of enlarged hocks and lesions (e.g. 
lacerations, enlargements, calluses) of the knee (carpal 
region), and that second lactation or older cows had more 
disorders of the foot region. However, results of these 
studies did not indicate that use of POSILAC increased 
lameness." 

Conclusion 

This paper has looked through three different win
dows at the question of whether increased production 
puts a cow at greater risk of disease: 1) changes in rates 
of disease across the decades as production increased, 
2) cohort studies, and 3) the impact of increased pro
duction from rBST use. While in some cases it is cer
tain that the risk of illness has increased across the 
industry as whole (e.g. LDA), it is much more problem
atic to conclude that the incidence of many of the more 
common diseases has actually increased in recent de
cades. It is clear that the dairy industry of today is not 
the same as the industry of 1950, but at the same time 
there is little evidence that the industry is suffering from 
an epidemic of disease as a result of consistent gains in 
production per cow. Results of cohort studies reach simi
lar conclusions. With the exception of clinical mastitis, 
there is little evidence that higher producing cows are 
at risk for increased disease. Finally, rBST and its in
creased milk production have little impact on cow health 
beyond clinical mastitis, and minor and variable effects 
on reproduction and locomotor disease. 

In sum, the paradox seems to be largely one of per
ception, not reality. It is true that healthy, comfortable, 
well-fed cows make more milk. The technology of dairy 
farming and the genetics of the cow have changed dra
matically in the past decades. Production per cow has 
increased steadily. In some cases, rates of diseases suf-
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fered by dairy cows have changed as well when viewed 
across the industry as a whole. What has happened at 
an industry level translates very poorly, if at all, to the 
individual cow. With a few exceptions, there is little 
reason to believe that improving production in an indi
vidual cow by improving the herd's management will 
increase her risk of health problems. 

The paradox probably arises from the distinction 
between what happens in the aggregate as the dairy 
industry's technology has changed, and how those 
changes will affect an individual cow, such as feeding, 
housing, genetics, health management, etc. These tech
nology changes may have created the necessary condi
tions to increase the risk of specific diseases. The risks 
increase across herds that adopt these technologies. The 
risk is not necessarily greater for high-producing cows 
within a herd; in fact, there is at least an argument that 
these cows are healthier and therefore able to be high 
producers. 

Footnotes 

apQSILAC 1 STEP®, Monsanto Company, St. Louis, MO 
63167. 
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