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Olsson, S.-0., S. Viring, U. Emanuelson and S.-0. Jacobsson: Calf diseases and morta­
lity in Swedish dairy herds. Acta vet. Scand. 1993, 34, 263-269. - A survey of the mor­
tality and morbidity affecting calves during the first 3 months of life was carried out. 
Results are reported from 131 herds with altogether 5,050 calvings. These herds kept 
individual calf cards for all calves born. The incidences of abortions and stillborn calves 
were 0.6% and 3.6%, respectively. During the period 0-90 days the mortality and mor­
bidity were 2.6% and 11.0% , respectively. The frequencies of enteritis and pneumonia 
in calves were 7.2% and 0.8%. Mortality and morbidity were influenced by breed, sea­
son, age of the dam and time of first colostrum. The frequencies of abortions, stillborn 
calves, mortality and morbidity varied considerably between herds. Herd factors influ­
encing mortality and morbidity during different periods of time were: herd size, yield, 
zero-grazing, whether the calf was allowed to feed by suckling, the design of the calf 
pens, and previous incidence of infectious enteritis in the herd. On average, both mor­
tality and morbidity in calves were low, though in certain herds, temporarily high fre­
quencies were registered. 

morbidity; enteritis; pneumonia; predisposing/actors. 

Introduction 
The mortality and morbidity of calves vary 
considerably between different countries and 
also between herds in the same region. For ex­
ample, Simensen (1982) reported a mortality 
rate of 1 % in Norway, in contrast to Germany, 
where Hartman et al. (1974) recorded 27%. In 
a survey covering England, Wales and Scot­
land, a mortality rate for home-bred calves 
was estimated to 5% up to 6 months of age 
and it was argued that a mortality rate at that 
level can be tolerated economically (Roy 
1990). In addition, abortions accounted for 
2.1 % and stillbirths for 3.3 to 5.9% of parturi­
tions (Leeck et al. 1968, Bakheit & Greene 
1981, Roy 1990). Of the 5% deaths, 64-75% 
occurred during the first month of life. The 
most frequent diseases observed by Leeck et 

al. (1968) were scouring (8.9%) and coughing 
(3.8%) among the calves. In an earlier Swed­
ish study (Lindhe 1967) a rate of 2.93 - 3.86% 
stillborn calves was reported in different 
Swedish breeds. Congenital malformations 
were 0.073% and 0.055% for the Swedish Red 
and White breed and for Swedish Friesian, re­
spectively. 
In Sweden there is very little data on levels of 
calf mortality and morbidity. It is known, how­
ever, that about one-third of all heifers born in 
milk-recorded herds are "lost" between birth 
and first calving (SHS 1987/88). Most of these 
"lost" heifers are probably used for beef pro­
duction, but there is no reliable information as 
regards mortality, morbidity and the numbers 
culled due to injury or disease. 
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The aim of the present investigation was to as­
certain the mortality and morbidity among 
calves during the first 3 months of life in 
Swedish dairy herds and to identify possible 
relationships between mortality, morbidity, 
environment, and management. 

Material and methods 
Initially the study comprised 6,164 calves in 
200 herds belonging to 10 local livestock asso­
ciations covering all regions of Sweden. Of the 
cows, 56.8% were of the Swedish Red and 
White breed and 36.8% were Swedish Frie­
sian. The remainder were of minor breeds and 
crosses. The herds were purposely sampled so 
as to meet specific criteria: herds had to be en­
rolled in both the milk-recording and the arti­
ficial insemination programmes, to have 
between 20 and 50 dairy cows, and to be 
judged by the local extension personnel to be 
highly likely to keep complete and thorough 
records, in order to be eligible for inclusion. 
The local extension personnel were explicitly 
instructed that no selection was to be allowed 
on the basis of presence, or absence, of partic­
ular disease problems. 
On an individual calf card, the farmers were 
asked to record all diseases, treatments and 
reasons for culling for all calves born during 
the period September 1st, 1987, to September 
30th, 1988. These recordings continued until 
December 31st, 1988, and the period of obser­
vation was therefore at least 3 months for all 
calves. Staff from the local livestock associa­
tions or practising veterinarians visiting farms 
made monthly checks of the recordings. 
The symptoms/diseases registered were en­
teritis, cough/pneumonia or combinations of 
these, spasms/paralysis, umbilical hernia, um­
bilical abscess, hoof diseases, accidents, cheek 
abscess, ringworm and congenital defects. 
Other diseases could also be reported. How­
ever, many of the incidences were low (less 
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than 1 % ), and therefore only enteritis, 
cough/pneumonia and total figures are in­
cluded in this paper. 
The calf cards were compared with the official 
calving records of the milk-recording pro­
gramme. Data were excluded from the mate­
rial if the reports amounted to less than 75% 
of the officially recorded calvings within herd. 
For that reason 1,114 calf cards from 69 herds 
were excluded from the material. 
Once during the trial period the farmers were 
interviewed by extension personnel regarding 
the environment, management and feeding of 
calves. A special questionnaire was used, 
comprising 28 different parameters. 
Incidences, overall and within herd, were cal­
culated for mortality, enteritis, cough/pneu­
monia and total morbidity for 4 periods: 
within 24 h of birth, 1 to 7 days after birth, 8 to 
30 days after birth, and 31 to 90 days after 
birth. Some calves (n = 885) were also fol­
lowed from 91 days up to an age of at least 12 
months but not more than 15 months. Inci­
dences for each period were calculated as 
number of calves affected, divided by number 
of calves at risk. Calves at risk were estimated 
as number of calves at the beginning of the pe­
riod, that had not had the particular diagnosis 
previously, minus half of the number of calves 
that left the herd during the period. 
A Cox's proportional hazards model (e.g. Lee 
1980), as applied in PROC PHGLM of SAS 
(SAS Institute Inc. 1983), was used to study 
the risk of death and of contracting enteritis, 
cough/pneumonia, or any disease in individ­
ual calves. The analyses were performed with 
herd as a stratifying variable. 
Potential explanatory variables were: breed 
(Swedish Red and White vs. other) and parity 
(first vs. later) of the dam, season of birth 
(May - September vs. other), sex of calf, and 
age of the calf when first colostrum was fed (in 
hours). The final model was found by back-
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Table 1. Mortality and morbidity in 4,839 liveborn 
calves. 

Age Mor1ality Enteri1is Pneumonia Morbidily 
(days) (%) (%) (%) (%) 

o• 0.2 < 0.1 0.0 0.3 
1 - 7 0.7 1.0 0.1 1.8 
8-30 0.6 3.5 0.2 5.0 

31 - 90 0.8 2.0 0.5 2.9 

•First day of life. 

ward stepwise elimination of non-significant 
(p > 0.05) factors and the results are inter­
preted as hazard-rate ratios (HRR; analogous 
to the relative risk). 
The effects of herd factors, correlated to envi­
ronment and management, on incidences of 
mortality, enteritis, cough/pneumonia, and to­
tal morbidity were studied with logistic re­
gression analysis as applied in PROC CAT­
MOD of SAS (SAS Institute Inc. 1985). 
Analyses were conducted separately for each 
outcome and each time period. Furthermore, 
only univariate analyses were performed due 
to many missing values, collinearity among 
some factors and low dispersion for some fac­
tors. 

Results 
Data were studied from 131 herds with a total 
of 5,050 calvings. 

Individual results 
The incidence of abortions was 0.6% and of 
stillborn calves, 3.6%. No significant differ­
ences between parity, breed and season could 
be found. 
Mortality and morbidity rates at different 
ages are shown in Table 1. 
During the period 0-90 days the overall mor­
tality and morbidity rates were 2.6% and 
11.0%, respectively. Enteritis and pneumonia 

3* 

were recorded in 7.2% and 0.8% of the calves, 
respectively. 
Calves born alive by primiparous cows had a 
higher mortality than calves born by older 
cows. Enteritis was more common in Swedish 
Red and White calves than in other breeds. 
Enteritis was less frequent in calves born in 
the summer (May - September) than during 
other seasons. Morbidity was more prevalent 
in Swedish Red and White calves than in 
other breeds. The age of the calf when first co­
lostrum was fed affected the incidence of en­
teritis and morbidity. Each hour of delay 
within the range 1-12 hours increased the risk 
by 10% that the calf would be taken ill. These 
results are summarized in Table 2. 

Herd results 
Inter-herd variation as regards abortions, still­
born calves, mortality and morbidity is shown 
in Table 3. The incidence of cough/pneumonia 
was very low. Most of the farmers reported no 
cases in their herds. 
Increasing herd size and zero-grazing was 
found increase calf mortality within 24 h of 

Table 2. Summary of final Cox's proportional haz­
ards model for mortality and morbidity. 

Ouicome Explanatory 
variable variable HRR" 

Mortality Primiparous cows 1.6 
Older cows 1.0 

Enteritis Swedish Red and White breed 2.3 
Other breeds 1.0 
Season (May - September) 0.8 

» (October - April) LO 
Age, colostrum 1.1 

Morbidity Swedish Red and White breed 1.4 
Other breeds 1.0 
Age, colostrum 1.1 

• Hazard-rate ratio. 
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Table 3. Abortions, stillborn calves, mortality, en-
teritis, pneumonia and morbidity. Medians, 75th and 
90th percentiles, respectively, and maximum values 
for within-herd incidences. 

Time period Maximum 
Variable (days) Median 75% 90% value 

Abortion 0 0 2.4 7.4 

Stillborn 
calves 2.9 5.9 9.0 14.7 

Mortality oa 0 0 4.3 
1 - 7 0 0 3.1 6.2 
8- 30 0 0 2.7 9.5 

31 - 90 0 0 3.9 8.7 

Enteritis 0 0 0 0 3.2 
1 - 7 0 0 3.8 16.0 
8 - 30 0 4.4 10.9 48.8 

31 - 90 0 0 6.6 19.6 

Pneumonia 0 0 0 0 0 
1 - 7 0 0 0 4.2 
8-30 0 0 0 7.8 

31-90 0 0 2.0 7.8 

Morbidity 0 0 0 0.6 9.5 
1 - 7 0 2.4 5.0 24.0 
8-30 1.7 6.1 15.8 48.8 

31 - 90 0 3.8 11.0 17.5 

• First day of life. 

birth (OR = 1.04 and 10.79, respectively) as 
well as between 1and7 days of age (Table 4). 
In herds where the calves were allowed to 
suckle mortality within 24 h and the incidence 
of enteritis were also higher. Other factors 
that were detrimental to calf health were slat­
ted floors in the calf pens, previous cases of 
enteritis in the herd, cows grazing together 
with cows from other herds, and increasing 
yield level. On the other hand, individual pens 
and cows tethered at calving were 2 factors 
which improved the calves' health, as evident 
in Table4. 
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In older calves, 31-90 days of age, the morbid­
ity increased if the herd had previously had 
cases of contagious enteritis (OR = 2.45). At 
this age, morbidity also increased with in­
creasing herd size (OR = 1.01). 
In 885 heifer calves in the 131 herds, mortality 
and morbidity were studied from 91 days of 
age up to an age of at least 12 months and not 
more than 15 months. The observation period 
of 15 months for these calves fell within the 
period of the investigation. Mortality and 
morbidity were 1.0% and 4.6%, respectively. 
Enteritis was recorded in 2.4% and pneumo­
nia in 1.6% of the calves. 

Discussion 
In field surveys, there is a risk that some cases 
may be overlooked. In order to reduce errors 
in the results of the present investigation, 
34.5% of the herds and 18.l % of the calves 
were excluded from the material because the 
difference between the cards in question and 
the officially recorded calvings of the herds 
was too high. Ekesbo (1966) considered that 
the farmer's report is a reliable indicator of 
the health status in his dairy herd. Further­
more, in this' study we had recordings from 
farmers, veterinarians and technicians. How­
ever, Viring et al. (1993) found a prevalence of 
enteritis of7.2% in Swedish calves between 36 
hand 14 days old; based on diagnoses by vet­
erinary practitioners, which indicates a higher 
incidence of enteritis than the 3.5% between 8 
and 30 days of age based on reports by farm­
ers in the present paper. This difference may 
indicate that the incidence of enteritis in the 
present study was underestimated. Maybe the 
farmers paid no attention to mild symptoms 
of diarrhoea in young calves. 

Mortality, stillbirths, abortions 
The frequencies of 0.6% abortions, 3.6% still­
born calves and 2.6% mortality were consis-
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Table 4. Results from univariate logistic regression analysis of within-herd incidence rates of mortality 
between 1-7 days after birth, enteritis and morbidity between 1-7 and 8-30 days after birth. 

Explanatory 
variable 

Yield level 
Herd size 
Zero-grazing 
Joint pasturage 
Cows tethered at calving 
Calf allowed to suckle 
Individual pen 
Slatted floor in calf pen 
Contagious enteritis, 
previously 

• Odds ratio. 
b OR= 1.82 per l ,000 kgs of yield. 

Mortality 
(OR)" 

1-7 
days 

1.02 
3.04 

0.40 

2.66 

tently low. According to Roy (1990), calf mor­
tality rates on well managed farms in western 
Europe during different periods were as fol­
lows: abortions, 2-2.5%, stillborn calves and 
deaths during the first 24 h, 3.5-5.0%, deaths 
during the periods 1-28 days and 29-84 days, 
3% and 1 % , respectively. 
Simensen (1982) reported from Norway that 
the mortality up to 30 days of age is 3.95% , in­
cluding stillborn calves. This figure is slightly 
lower than the result, 5.1 % , in the present 
study, but may be explained by the fact that 
the herd size is smaller in Norway. Simensen 
(1982) and Roy (1990) referred to a number of 
studies, all of which indicated that calf mortal­
ity increased with herd size. A similar connec­
tion was established in the present study. It 
should be pointed out that dairy herds in Swe­
den, with an average number of 26 cows per 
herd (SHS, 1987 /88), are generally smaller 
than in many other countries in western Eu­
rope. 
The frequency of 3.6% stillborn calves is 

1-7 
days 

J.Ob 
1.02 

3.77 
0.30 
2.72 
0.24 

2.26 

Enteritis 
(OR)' 

8-30 
days 

1.01 

1.89 

2.12 

Morbidity 
(OR}" 

1-7 
days 

8-30 
days 

2.04 

2.02 
0.19 

1.59 

2.29 

about the same as the 2.93 · 3.86% reported 
for Swedish calves by Lindhe (1967). It should 
be noted however that the rate of stillborn 
calves was reported to be 4.3% in 1990, ac­
cording to milk-recording statistics in Sweden. 
The frequency of 0.6% abortions is higher 
than statistics from the Swedish artificial in­
semination programme with a rate of 0.2% in 
1988 (SHS 1987/88), but about the same level 
(0.3 - 0.7%) as reported by Olsson & Elvander 
for the 3-year period 1986-1988. 

Morbidity 
The present frequencies of 7.2% enteritis, 
0.8% pneumonia and 11 % overall morbidity 
during the period 0-90 days of age are low 
compared with those reported by other au­
thors, e.g. Blom (1982), who reported 10.3% 
enteritis and 44.0% respiratory disease in 4 
Danish dairy herds comprising 193 calves. 
The incidence of enteritis was most common 
during the first 2-4 weeks, a period which also 
showed the highest morbidity. Curtis et al. 
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(1988) investigated 1,171 heifer calves in 26 
herds in the state of New York. Up to 90 days 
of age, 15.1 % of the animals had contracted 
enteritis and 7.4% some form of respiratory 
tract disease. The difference in herd size with 
the consequent massing of animals may partly 
explain the differences between Sweden and 
the USA. 
A connection between yield level and health 
in calves and young animals has been docu­
mented in only a few studies. Jenny et al. 
(1981) found that the calf mortality decreased 
in inverse proportion to increasing butterfat 
yield. This study indicated an increasing risk 
of enteritis in calves 1-7 days of age. Neither 
mortality nor morbidity was affected by yield 
level. One explanation for the increased risk 
of enteritis in 1-7-day-old calves may be infe­
rior routines for the change of feeding from 
colostrum to milk or milk substitutes. 
Other factors that impaired calf health and 
mortality were whether the calf had been al­
lowed to suckle immediately after birth, 
whether the herd had been in contact with 
other animals on common pasturage, and 
whether there had been any previous cases of 
enteritis in the herd. It is not certain that a 
sucking calf will consume sufficient amounts 
of colostrum as mentioned by Jenny et al. 
(1981). The negative influence of contact with 
other animals and previous cases of e nteritis 
may reflect a higher infection pressure in such 
he rds. An increased risk of disease and mor­
tality relative to different types of contacts 
with other herds have been demonstrated also 
in earlier investigations. Roy (1990) referred 
to studies which clearly showed a reduced 
mortality when the procurement of additional 
calves in a herd ceases. 
Keeping calves in single pens is generally con­
sidered to be beneficial to calf health com­
pared with group-penning. The present study 
showed a reduced incidence of enteritis. 
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There are, however, publications reporting 
contradictory results, as quoted by Simensen 
(1982). 
It should be noted that results on herd-related 
variables were from univariate analyses only. 
Other factors could have been the true causal 
factors rather than the 1 observed. 
It is interesting that the variation between 
herds was great. In the 90th percentile there 
were herds with 2.4% abortions, 9.0% 
stillborn calves, 5.8% mortality during the 
first month of 14.7% enteritis during the 
same age period and 20.8% overall morbid­
ity. Consequently, there was a considerable 
variation between herds. It is very likely that 
good calf health is dependent on good man­
agement, as stated by Norman (1969) and 
Bakheit & Greene (1981). Norman found indi­
cations of increased mortality in draughty and 
poorly ventilated calfsheds while Bakheit & 
Greene emphasized the importance of hy­
giene and early feeding of colostrum. 
Of the overall calf mortality and morbidity 
during the first 3-month period of life, 65% 
and 70%, respectively, occurred during the 
period 0-30 days of life. Mortality and mor­
bidity among heifers older than 90 days were 
both low but still accounted for 30% of the 
overall morbidity and mortality. 
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Sammanfattning 
Sjuukdomar och dodlighet hos kalvar i svenska be­
riillningar med mjolkkor. 

Undersokningen redovisar kalvhalsolaget i 131 
besattningar med mjolkkor med tillsammans 5.050 
kalvningar. I jamforelse med andra vasteuropeiska 
lander ar mortaliteten och morbiditeten lAg. Frek­
vensen aborter och d6dfodda kalvar ar 0,6 respek­
tive 3,6 % . Mortalitet och morbiditet redovisas for 
4.839 levande fodda kalvar. Under perioden 0-90 da­
gars Alder ar frekvenserna for mortalitet, enterit, 
pneumoni och morbiditet 2,6, 7,2, 0,8 respektive 
11,0%. Faktorer som okar dOdlighet och sjuk­
domsforekomst pA individnivA ar bl. a. moderns 
Alder, moderns ras, kalvningssasong och kalvens 
Alder vid forsta rllmjolksgiva. Bland besattnings­
faktorer som pAverkar kalvhalsan negativt kan 
narnnas besattningsstorlek, :\ret runt pA stall, gemen­
sarnhetsbeten och om kalven fllr dia modern. 
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