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ABSTRACT

The present study aimed to investigate the morbidity and mortality associated with the most common
diseases during the rearing period of Holstein calves in a high-production dairy farm. The calves (n =
600) were allocated to three groups based on age: G1 (1-7 days, n = 216), G2 (30-40 days, n = 188), and
G3 (69-85 days, n = 196). They were evaluated over 60 days at eight different times. The morbidity rates
were 47.67% (286/600) for diarrhea, 73.00% (438/600) for bovine respiratory disease (BRD), and 3.83%
(23/600) for umbilical inflammation (Ul). The mortality rate was 2.33% (14/600) for all the animals
studied. The morbidity differed in the groups, with higher rates of diarrhea (78.85%, 166/216) and Ul
(6.94%, 15/216) in G1, and the highest rate of BRD in G3 (79.59%, 156/196). Diarrhea was associated
with the occurrence of BRD in G1 and G2. Even in farms with good management practices, there is high
morbidity associated with diarrhea and BRD, with the morbidity rate for diarrhea decreasing and that for
BRD increasing as the animals get older. In addition, diarrhea is an important risk factor for BRD,
especially in younger animals.
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RESUMO

O presente estudo objetivou investigar a morbidade e a mortalidade associadas as doengas mais comuns
no periodo de criacdo de bezerras da raca Holandesa, em uma fazenda leiteira de alta producdo. As
bezerras (n = 600) foram alocadas em trés grupos de acordo com a idade: G1 (1-7 dias, n = 216); G2
(30-40 dias, n = 188); G3 (69-85 dias, n = 196). Os animais foram avaliados durante 60 dias, em oito
momentos diferentes. A morbidade foi de 47,67% (286/600) para diarreia, 73,00% (438/600) para
doenca respiratoria bovina (DRB) e 3,83% (23/600) para inflamag¢do umbilical (IU). A taxa de
mortalidade foi de 2,33% (14/600), para o total de animais avaliados. A morbidade foi diferente entre os
grupos, com maior frequéncia de diarreia (78,85%, 166/216) e 1U (6,94%, 15/216) no G1, sendo a maior
ocorréncia de DRB no G3 (79,59%, 156/196). A diarreia foi associada a DRB no G1 e no G2. Mesmo em
fazendas com boas praticas de manejo, ha alta morbidade por diarreia e DRB, com a taxa de morbidade
por diarreia diminuindo e a de DRB aumentando & medida que os animais envelhecem. Além disso, a
diarreia € um importante fator de risco para DRB, especialmente em animais mais jovens.
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INTRODUCTION

The rearing phase of dairy calves is important for
industrial production, since the calves will be
responsible for the supply of milk, replacement
of old cows, and genetic improvement of the
herd (Santos and Damasceno, 1999). This is a
critical period as it contains the animals in the
herd most susceptible to the occurrence of
diseases, with health status, nutritional
management, and animal welfare, factors that
directly influence the future production of these
animals (Heinrichs and Heinrichs, 2011). In
addition, to support a calf from birth to the
reproductive period, an expenditure of 15%-20%
of the total cost of milk production is required.
Thus, it is important to minimize the economic
losses caused by morbidity and mortality
(Mourits et al., 1997, 1999).

Neonatal diarrhea (ND) and bovine respiratory
disease (BRD) are the main causes of morbidity
and mortality in the rearing phase of dairy
calves, followed by umbilical inflammation (UI)
(Windeyer et al., 2014). Digestive and
respiratory problems collectively account for
almost 80% of deaths in calves before weaning
(Windeyer et al., 2014). Diarrhea, on the other
hand, affects 90-100% of animals aged up to
three weeks, which can lead to a mortality rate of
approximately 3.5% during the pre-weaning
period (Lagoni et al., 2004; Windeyer et al.,
2014). Regarding BRD, in properties monitored
by the National Animal Health Monitoring
System, 24% of calf deaths in the pre-weaning
phase occur due to respiratory problems
(Dairy..., 2014).

There are great variations in the incidence of
diseases according to age group and management
of the property, and the impact caused by them
include a reduction of growth rate, treatment
costs, increase in age at first calving, and
decrease in future production (Stanton et al.,
2012; Windeyer et al.,, 2014). According to
Heinrichs and Heinrichs (2011), animals that
became ill or underwent treatment before the age
of four months had negative effects on
production during the first lactation, including
reductions in  their milk volume and
concentrations of protein and fat. Aghakeshmiri
et al. (2017) found that animals with diarrhea
had an increase in age at first calving and had
decreased milk production during their first
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lactation. BRD is related to decreased daily
weight gain, increased risk of animal culling
before the first calving (Adams and Buczinski,
2016), and lower reproductive performance
(Teixeiraetal., 2017).

Differences in incidence, morbidity, and
mortality rates may be related to factors linked to
property ~management, calving, and the
environment, such as climate and season, as well
as the size of the property (Lundborg et al.,
2005; Gulliksen et al., 2009; Windeyer et al.,
2014). In Brazil, some studies carried out in
different dairy production systems reported
diarrhea as the main problem affecting pre-
weaning calves (Lagoni et al., 2004; Hotzel et
al., 2014), followed by pneumonia (Santos;
Bittar, 2015; Weiller et al., 2020). However, few
studies have evaluated the burden of morbidity
and mortality from main diseases that affect
calves during the pre-weaning period up until
weaning and after weaning. Furthermore, in
Brazil, most of the studies that evaluated
morbidity and mortality were conducted through
questionnaires submitted to the owners of the
farms, and not with the monitoring of the
animals by trained people. The aim of this study
was to determine the morbidity and mortality
caused by ND, BRD, and Ul in Holstein calves
from birth to 145 days of age, on a large dairy
farm in Brazil, through clinical monitoring of the
animals.

MATERIALS AND METHODS

This research was carried out in conjunction with
a randomized clinical trial, which was approved
by the Ethics Committee on the Use of Animals
(CEUA n° 9010070317) from the Faculty of
Veterinary Medicine and Animal Science,
University of Sdo Paulo (FMVZ-USP). The
study involved 7-month monitoring (May 17th to
October 28th, 2017) of 600 Holstein calves, aged
between one and 145 days old, from a
commercial herd located in the city of Araras -
SP (latitude 22°21°25°’S, longitude
47°23°03’W). The farm is one of the largest
milk producers in Brazil, having a herd with an
average of 1980 lactating cows and producing 39
kg of milk per cow, reaching close to 80,000 kg
of milk per day, and has good management
practices.
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For clinical and disease monitoring, Holstein
calves were divided into three experimental
groups according to age: group 1 (G1), animals
were inserted between one and seven days of life
(n = 216); group 2 (G2), from 30 to 40 days (n =
188); and group 3 (G3), from 69 to 85 days (n =
196). Clinical evaluations were carried out over
60 days, at eight different times (TO, T1, T3, T5,
T7, T15, T30, and T60), resulting in a final age
of 60-67 days in G1 animals, 90-110 days in G2
animals, and 129-145 days in G3 animals. The
animals were clinically assessed at all times of
the study; this involved assessment of general
condition, vital functions, hydration, mucous
membranes, and lymph nodes, as well as
physical examination of the umbilical region
(Dirksen, 1993). Score classification of feces and
BRD was also done.

The evaluation for BRD and feces scores was
carried out following the procedures for
classification by scores described in the Calf
Health Scoring Criteria (Poulsen and McGuirk
2009). For BRD, the rectal temperature, nasal
discharge, ocular discharge, cough with
induction, and head and ear position were
evaluated and scored from 0 to 3 according to
severity. Calves with a total sum of >4 were
considered positive for BRD. Stool score was
classified by taking into account the fecal
consistency, being normal (score 0), pasty/semi-
formed (score 1), pasty with a large amount of
water and/or feces adhered to the perineum
(score 2), and liquids with fecal content attached
to the perineum (score 3). Animals classified
with fecal scores of 2 and 3 were considered
positive for ND.

The evaluation of the umbilicus was performed
by inspection/palpation, with a score ranging
from 0 to 2: normal (score 0), enlargement of the
umbilical region, with no systemic sign (score 1),
and an increase in the umbilical region, with
systemic signs (score 2). Animals classified with
scores of 1 and 2 were considered positive for
ul.

Briefly, the calves were managed before calving
with the cow’s care. Pre-calving management
consisted of transferring the cows to a maternity
freestal paddock with a sand bed and a cross-
ventilation system approximately 60 days before
the expected calving, where they received a
specific anionic diet in addition to drying of the
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mammary gland. The vaccination protocol used
in this period involved ND (Rotavec® Corona,
MSD) and environmental mastitis (J-Vac®,
Boehringer  Ingelheim), in  addition to
antimastitic treatment for dry cows (Cepravin®,
MSD) associated with the use of sealants
(Teatseal®, Zoetis).

At the time of calving, the cows were transferred
to stalls and monitored throughout the period
when obstetric intervention was needed. After
birth, the calves were separated from their
mothers, and the navel was cured with 5% iodine
twice a day until complete mummification and
detachment of the external umbilical cord. They
were then placed in individual houses.

The cows were sent to a cattle chute for
individual hygiene protocols (pre-and post-
dipping) and colostrum milking. The colostrum
was assessed, and only those of medium- to
high-quality were used.

Calves were fed with four L of fresh colostrum
containing at least 21% of the total solid content
from their mothers, through a bottle, during the
first two hours of life. Fresh colostrum was
replaced by frozen colostrum from the property’s
colostrum bank only when it was identified as
being of low quality. From the second feeding up
to the 25th day of life, the calves received seven
L of waste milk/day and were supplemented with
milk  replacer (Nattimilk Emax®, Auster
Nutricho Animal LTDA, Brazil) to achieve a
total solid content equal to 14%. This was done
in two feedings, increasing to eight liters/day
from the 25th day of life until the moment of
weaning, which occurred between 69 and 80
days of life. As a mandatory protocol on the
farm, all calves received two doses of intranasal
vaccine against respiratory disease (Inforce®,
Zoetis), with the first dose administered during
the first week of life and the second dose
administered between 30 and 40 days of life.

All statistical analyses were performed using
Minitab statistical program (Minitab® Statistical
Software). The analysis was divided into two
stages, with the analysis relating to the total
number of calves included in the experiment (n =
600), where each animal was considered only
once. Analyses relating to the total clinical data
generated in the evaluation of the different times
were then performed (n = 4753). Variables
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related to the occurrence of BRD, ND, and Ul
were classified as positive and negative to
determine the 9% morbidity (number of
cases/total animals), and the P-value was
calculated using the Chi-square test. The Chi-
square test and the Cochran-Mantel-Haenszel
test were used to verify the association of
diarrhea and Ul with the occurrence of BRD.

RESULTS

The morbidity and mortality rates related to the
diseases observed during the study, according to
age group, are described in figures 1 A and B.
The mortality rate was 2.33% (14/600) in all
animals, 4.17% (9/216) in G1, 1.59% (3/118) in
G2, and 1.02% (2 / 196) in G3. BRD was
responsible for 57.14% (8/14) of deaths, with 5/8
animals in G1 (62.5%) and 3/8 of G2 (37.5%),
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followed by BRD associated with diarrhea and
Ul (7.14%, 1/14) in G1. The rest of the deaths
(35.71%, 5/14) occurred due to other causes,
such as peritonitis (1/5, 20.0%), failure of
transfer of passive immunity (1/5, 20.0%),
anaphylactoid  shock  (1/5, 20.0%), and
neurological diseases (2/5, 40.0%). There were
no cases of mortality due to diarrhea or Ul as
isolated causes.

The G1 and G2 groups had one of the three
diseases assessed at some of the time points
studied, and in G3, Ul was not observed. For the
three diseases, there was a significant difference
in the incidence between the groups (P < 0.05),
with a higher frequency of diarrhea (78.85%,
166/216) and Ul (6.94%, 15/216) in G1, and a
higher occurrence of BRD (79.59% 156/196) in
Gs.
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P value obtained from Pearson's Chi-square test, being considered significant when P < 0.05. G1 — animals from 1 to
67 days old; G2 - animals from 30 to 110 days old; G3 — animals from 69 to 145 days old.

Figure 1. Morbidity and mortality in Holstein calves from birth to 145 days of age. (A) Bovine
Respiratory Disease (BRD) and Diarrhea morbidity rates observed during the study period in G1, G2 and
G3 groups and in total calves; (B) Umbilical inflammation (Ul) morbidity and mortality rates observed
during the study period in G1, G2 and G3 groups and in total calves.

Table 1 describes the percentages of the
manifestations of the studied diseases, in
isolation or association, during all the times that
the subjects were evaluated in the study. For the
three groups evaluated, mortality rates that
occurred at some point in the study influenced
total clinical evaluations. Animals evaluated
moments before death were also included in the
study. Thus, in G1 there were 1708 evaluations,
1489 evaluations in G2, and 1556 evaluations in
G3. Clinical evaluations classified as positive for
diarrhea (15.93%, 272/1708) and Ul (2.99%,
51/1708) occurred more frequently in G1. BRB,
on the other hand, was recorded more frequently
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in clinical evaluations of animals in G2 (22.49%,
335/1489). The identification of concomitant
diseases in clinical evaluations occurred more
frequently in G1, where it was possible to
identify the occurrence of the three associated
diseases at the same time (0.35%, 6/1708), in
addition to the higher frequency of diarrhea
associated with BRD (4.22%, 72/1708).

Table 2 describes the association between the
occurrence of BRD, diarrhea, and Ul. In general,
diarrhea was associated with BRD in groups 1
and 2 (P < 0.05), but not in Group 3 (P = 0.896).

Arq. Bras. Med. Vet. Zootec., v.73, n.5, p.1029-1038, 2021
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experimental groups.

Table 1. Frequency of Diarrhea, Umbilical inflammation (Ul), Bovine Respiratory Disease (BRD) and his
associations observed through clinical evaluations in Holstein calves from G1, G2 and G3 groups during

the study period

Experimental Groups

Disease Gl G2 G3
(P/N) (%) (P/N) (%) (P/N) (%)

BRD (176/1708)  10.30 (335/1489) 22.49 (335/1556)  21.52
Diarrhea (272/1708)  15.93 (48/1489) 3.22 (86/1556) 5.53
ul (51/1708) 2.99 (22/1489) 1.48 (6/1556) 0.38
Ul and Diarrhea (12/1708) 0.70 (0/1489) 0.00 (0/1556) 0.00
Ul, Diarrhea and BRD (6/1708) 0.35 (0/1489) 0.00 (0/1556) 0.00
Diarrhea and BRD (72/1708) 4.22 (30/1489) 2.01 (27/1556) 1.74
Ul and BRD (8/1708) 0.47 (6/1489) 0.40 (2/1556) 0.13
Total (597/1708)  34.95 (441/1489) 29.62 (456/1556) 29.31

(P /' N) - Number of positives by the total of evaluations. G1 — animals from 1 to 67 days old; G2 - animals from 30
to 110 days old; G3 — animals from 69 to 145 days old.

Table 2. Association of Diarrhea and Umbilical inflammation (UI) with the occurrence of Bovine
Respiratory Disease (BRD) in Holstein calves from G1, G2 and G3 groups

Bovine Respiratory Disease

Experimental Group Risk Factor Positive Negative P-value
(P/N) (%) (P/N) (%)
Positive ~ (78/362) 21,55 (284/362) 78,45

Diarrhea Negative (184/1346) 13,67 (1162/1346) 86,33 0.000
Gl Total (262/1708) 15,34 (1446/1708) 84,66
Positive (14/77) 18,18 (63/77) 81,82

ul Negative (248/1631) 15,21 (1383/1631) 84,79 0.479
Total  (262/1708) 15,34 (1446/1708) 84,66
Positive (30/78) 38,46 (48/78) 61,54

Diarrhea Negative (341/1411) 24,17 (1070/1411) 75,83 0.004
G2 Total (371/1489) 24,92 (1118/1489) 75,08
Positive (06/28) 21,43 (22/28) 78,57

ul Negative (365/1461) 24,98 (1096/1461) 75,02 0.667
Total (371/1489) 24,92 (1118/1489) 75,08
Positive ~ (27/113) 23,89 (86/113) 76,11

Diarrhea Negative (337/1443) 23,35 (1106/1443) 76,65 0.896
a3 Total ~ (364/1556) 23,39 (1192/1556) 76,61
Positive (218) 25,00 (6/8) 75,00

ul Negative (362/1548) 23,39 (1186/1548) 76,61 0.914
Total (364/1556) 23,39 (1192/1556) 76,61

P-value obtained from Pearson's Chi-square test, being considered significant when P < 0.05. G1 — animals from 1 to
67 days old; G2 - animals from 30 to 110 days old; G3 — animals from 69 to 145 days old.

This study showed the occurrence of ND, BRD,
and Ul, in addition to the association between
these diseases in Holstein calves, from birth to
145 days of life on a large dairy farm in Brazil.
In the present study, the total mortality rates in
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DISCUSSION

the three experimental groups (2.33%) were
similar to the findings of Windeyer et al. (2014),
who evaluated animals from birth to three
months of age (3.5%). Other studies have
reported higher and varied rates (Swan et al.,
2007; Zucali et al., 2013; Cuttance et al., 2017).
Here, BRD was the main cause of mortality in
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the calf rearing period, followed by BRD
associated with diarrhea and Ul. Svensson et al.
(2006) also observed the highest mortality from
respiratory disease (59.3%) in calves between
one and 90 days of age, which was similar to the
findings of this study (57.14%).

According to Windeyer et al. (2014),
environmental contamination, management, and
stressful social factors may be important causes
of mortality, as well as the presence of the agents
that cause these diseases. Despite strict sanitary
control and efficient colostrum present on the
farm, confinement is also a factor that can
significantly influence mortality from respiratory
diseases in young cattle (Snowder et al., 2006),
which may have contributed, in addition to the
other factors already mentioned, to the deaths
from BRD observed in the current study. The
gold standard for mortality rate from birth to 60
days of life in calf rearing is expected to reach a
maximum of 5% (Dairy..., 2013). The highest
occurrence of deaths observed in the animals
from G1 was 4.71%, which shows that the
property on which the study was conducted fits
within this pattern. Among the predisposing
factors for the highest occurrence of mortality,
dystocia, incorrect handling of colostrum, type of
accommodation (individual or collective), and
hygiene of the facilities (Godden, 2008;
Gulliksen et al., 2009) are the most relevant. The
fact that the property in question has provisions
for obstetric intervention in cases of dystocia,
together with its good practices in handling
colostrum and initial care for calves, may have
been factors leading to the low mortality rate
found. In addition, calves were raised in
individual housing. According to Machado Neto
et al. (2004), individualized calves are more
indicated in the pre-weaning period because they
have a lower mortality rate.

The occurrence of diarrhea in the total number of
animals (47.67%) was lower than expected in
dairy farms in Brazil, where the prevalence can
vary from 53.65 to 100% (Lagoni et al., 2004).
Such variation has been associated with many
production systems existing in the country, with
high and low production properties and
differences in animal management (Santos and
Bittar, 2015). In this study, diarrhea morbidity
was below the average expected for Brazil;
however, the study was carried out on a dairy
farm that follows all good practices in raising
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calves, which include good management of
colostrum, care for the healing of the navel, pre-
calving vaccination of cows for ND, and hygiene
care of the facilities. As the main risk factors for
diarrhea are associated with pre-calving
management, failure in pre-calving vaccination
protocols for cows, problems in the management
of colostrum, and failure in umbilical
disinfection (Millemann, 2009), the good
management of the property studied led to a
lower occurrence of diarrhea when compared to
other studies.

The highest frequency of diarrhea occurred in G1
(78.85%), which is a value slightly above those
observed by Novo et al. (2017), who evaluated
animals between seven and 14 days of age
(68.9%). Although the study by Novo et al.
(2017) was conducted on the same property as
the present study, several factors, such as a
different time of year, changes in management,
and methods used in clinical evaluations may
explain the difference in prevalence rates
(Windeyer et al., 2014). Several studies have
shown that there is a higher occurrence of
diarrhea and gastrointestinal problems in calves
during the autumn and winter periods (Rio et al.,
2007; Lombard et al., 2007; Windeyer et al.,
2014). The fact that the present study was
conducted between May and October, which is a
period that includes autumn and winter, may
have been one of the factors that led to a higher
rate of diarrhea when compared to the value in
the study by Novo et al. (2017) conducted
between July and October, which is a period that
includes only winter.

The occurrence of diarrhea in G2 (27.13%) and
G3 (35.20%) was similar to the findings by
Seppé-lassila et al. (2016), who verified the
occurrence of the disease in animals between 15
and 60 days of life (32,6%).

As expected, the highest prevalence of diarrhea
was observed in G1 animals, since the main
causative agents, such as enterotoxigenic
Escherichia coli (K99 or F5), Salmonella spp.,
rotavirus  group A,  coronavirus, and
Cryptosporidium parvum more frequently affect
animals under the age of five days to six weeks
(Foster and Smith, 2009).

The general prevalence of BRD (73.00%) is
within expectations for Brazil, where morbidity
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can reach up to 100% and mortality up to 34.6%
(Assis-Brasil et al., 2013). Weiller et al. (2020)
observed morbidity of 49.6% from respiratory
disease, but their study included five distinct
dairy farms all located in the state of Rio Grande
do Sul and fewer animals when compared to our
study. Differences in BRD incidence and
morbidity rates may be associated with the
geographic region of the study, climate, size, and
management of the farm, as well as genetic
factors (Gulliksen et al., 2009). In addition to the
detection method used, the diagnosis can often
be wunder or overestimated (Buczinski and
Pardon, 2020). Another important factor that
may have led to the high morbidity rate for BRD
in our study is the fact that the farm is one of the
largest producers of milk and has a high density
of animals. According to Gulliksen et al. (2009),
the risk for the occurrence of BRD is greater in
large herds, precisely because the animals in
these herds tend to be closer to each other, which
favors the transmission of pathogens.

In this study, we used the Wisconsin score
(Poulsen and McGuirk 2009) for the diagnosis of
BRD; however, its international standardization,
considering the breeding systems, characteristics
of the herd, and the manifestations of the disease
diverge from the Brazilian reality. Thus, future
studies considering the use of tools with high
sensitivity, such as pulmonary ultrasonography,
for the validation of the respective scores for
Brazil, are necessary. According to Buczinski
and Pardon (2020), screening tests, such as
clinical scores; combined with a confirmatory
test, such as ultrasound or necropsy only in
animals who tested positive in the screening test,
would increase the diagnostic accuracy of BRD,
thus reducing cost and unnecessary use of
antimicrobial drugs.

In the United States, the Department of
Agriculture reported an incidence of respiratory
disease of approximately 20%, with 24% of
deaths in pre-weaning animals and 58.9% in
post-weaning animals (Dairy..., 2014). Studies
carried out using questionnaires on other farms
in Brazil (Hotzel et al., 2014; Santos and Bittar,
2015) identified a low occurrence of respiratory
problems; however, this may be due to the
inability of the owners to recognize the signs of
disease, with the evaluations carried out by
keepers. In our research, diagnosis was made by
trained veterinarians according to the Calf Health
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Scoring Criteria (Poulsen and McGuirk 2009),
which may have led to greater identification of
cases.

Ul had a general morbidity rate of 3.83%
(23/600). The highest prevalence was observed
in G1 (6.94%), with values well below those
reported in a study by Reis et al. (2009), who
found an occurrence of 42.22% (95/225) in
calves used for production and aged between one
and 90 days of life. These differences probably
occurred due to the type of management adopted
on the farms, since the first one had good
management practices, such as colostrum and
navel healing, while in the second study, the
animals were raised more extensively, and there
was less adoption of management practices.
Factors linked to the host (stress, low body
weight, and diversity between the studied age
groups) can also interfere with these prevalences
(Snowder et al., 2006), which can vary from
1.3% (Svensson et al., 2006) to 30.0% (Novo et
al., 2017).

In the different experimental groups, there were
significant differences (P < 0.05) between the
morbidity rates; there was a higher prevalence of
diarrhea and Ul in G1, while morbidity due to
BRD was more prevalent in G2 and G3. This
demonstrates that diarrhea and Ul decrease with
age, which is associated with an increase in the
prevalence of BRD. Windeyer et al. (2014)
found a decrease in the risk of diarrhea and an
increased risk of BRD, as the animals were
followed up at birth until they reached 3 months
of age. BRD is a multifactorial disease involving
environmental factors, the host, and the presence
of infectious agents (Woolums et al., 2009).

The main agents of BRD include viruses, such as
bovine herpesvirus type 1 (BHV-1), bovine viral
diarrhea virus (BVDV), Parainfluenza-3 virus
(P13), bovine respiratory syncytial virus (BRSV),
coronavirus (BCoV), and bacteria, such as
Mannheimia haemolytica, Pasteurella multocida,
Histophilus somni, and Mycoplasma bovis
(Woolums et al., 2009). However, the presence
of etiological agents alone is not sufficient to
cause disease (Windeyer et al., 2014).
Management is one of the main predisposing
factors for the occurrence of BRD, because when
done in the wrong way, it generates stress and
immune activity, favoring its occurrence (Hilton,
2014). Stressful events, such as weaning, sudden
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feeding changes, removal of individual facilities,
and grouping in batches lead to BRD (Coutinho,
2004). In our study, the animals were weaned
between 69 and 80 days of life, during which the
incidence of BRD was highest. This was likely
due to the stress caused by weaning and the
formation of many calves.

In the clinical evaluations carried out throughout
the study, the occurrence of some of these
diseases was observed concurrently in the three
experimental groups, and only in G1 did the
three diseases occur simultaneously. In addition,
there was an association between the occurrence
of diarrhea and BRD in groups 1 and 2 (P<0.05).
Previous reports have demonstrated the
importance of diarrhea as a risk factor for the
occurrence of BRD. Svensson et al. (2006)
performed a study with data from 3081 animals
from 122 different herds and ages between 1 and
90 days, where 96% of calves that had diarrhea
before 90 days of age developed BRD. This is
probably due to the immunosuppressive role of
diarrhea, which favors the occurrence of BRD; or
even predisposing factors that are common
between the two diseases, such as failure of
passive immunity transfer, failure of navel
healing, and poor environmental conditions
(Perez et al., 1990; Svensson et al., 2006).

Although Ul is not associated with the
occurrence of BRD in the present study,
Windeyer et al. (2014) reported Ul as a factor
associated with a higher risk of developing BRD.
This difference may be associated with the low
prevalence of Ul in our study, since the
procedures were performed for healing and
disinfecting the navel properly, in addition to the
colostrum procedures. According to these
authors, 20% of BRD cases can be avoided if the
colostrum supply is adequate. In our study,
diarrhea and BRD morbidity were high in G1
and G2. One of the factors that may have
influenced the greater occurrence of these
diseases may be associated with the failure of
passive immunity transfer. In the present study,
the animals received fresh and frozen colostrum,
with the latter being offered frozen colostrum
only when the immunological quality of the
maternal colostrum did not meet the farm's
objectives. According to Novo et al. (2017), the
clinical signs of diarrhea and umbilical changes
are more pronounced in animals with frozen
colostrum. The reason is that there are no more
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maternal cells in frozen colostrum, which are
responsible for improving the immune response
of newborns (Reber et al., 2008). The use of
frozen colostrum may have been one of the
determining  factors that influenced the
prevalence of the causes in the current study.

Knowledge of the profile of diseases and their
relationships with each other in intensive
production systems is essential for the adoption
of strategies that reduce their occurrence, thus
favoring the reduction of morbidity and
mortality, and consequently improving the
profitability of the productive system.

CONCLUSIONS

Our results confirm that the main diseases that
occur in dairy farms are diarrhea, BRD, and Ul,
even on farms with high production and good
management. The cases of diarrhea and Ul
decrease as the animals get older, while the cases
of BRD increase. In addition, there was an
association between diarrhea and BRD,
especially in younger animals.
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