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ABSTRACT

This research’s objectives were to assess the risk factors associated with ovarian disorders in
dairy cattle in Hanoi Capital, Ha Nam Province, Vinh Phuc Province, and Moc Chau District in Son
La Province. The ovarian diseases were evaluated by rectal palpation combined with information
collected based on the questionnaire and surveys. Records of feeding management and ovarian
disorders were comprising of persistent corpus luteum (PCL), cystic ovarian disease (COD), inactive
ovary (IO) from 818 females, including heifers and cows from the first to the eighth parities. A
multinomial logistic regression procedure in SAS9.0 was applied for data analysis. The results have
shown that the changes of region, age classes, housing condition, and body condition scores were
associated with the odds of suffering from dairy cattle’s ovarian disorder categories. The cows got
the odds of suffering from PCL in the old age or fatter condition, and IO at the younger or angular
cows. When cattle were confined in simple houses or laid on rubber bedding, they suffered from IO,
but they tended to get the odds of suffering from PCL when the cattle were raised in modern houses
or laid on concrete bedding. In conclusion, region, parity, body condition score, housing type, and

bedding material affect ovarian disorders in dairy cattle in northern Vietnam.
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INTRODUCTION

The dairy industry has been developing in
Vietnam, in which the total dairy population and milk
production are keeping on growing in recent years.
High milk production and good reproductive perfor-
mance in dairy cattle are always aspirations for both
dairy farmers and management officials at the moment.
However, dairy cows with the highest milk produc-
tions are exposed to the risk of reducing reproductive
competence (Walsh et al.,, 2011; Santolaria et al., 2012;
Alawneh et al., 2012). The ovarian disorder syndromes
in dairy cows such as cysts, persistent corpus luteum,
and hypofunction are major factors emerging, causing
the low conception rate, prolonged calving intervals,
high expenditure for insemination, and finally resulted
in great economic losses in the dairy industry.

Good control of ovarian disorder should be a de-
terministic and possible solution for the enhancement
of dairy cows’ reproductive performances. However,
Inchaisri et al. (2010) and Simensen et al. (2010) reported
the strong effects of nutrition, feeding management, and
housing types on ovarian dysfunction, reducing eco-
nomic efficiency in the dairy industry. Environmental
improvement is necessary to restrict their effects on
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fertility (Yaniz et al., 2008). However, most scientists
only studied and searched therapies for the treatment
of ovarian dysfunction, and so far, they have still never
mentioned the related factors with ovarian dysfunctions
in Vietnam (Luu et al., 2014; Long et al., 2017). Therefore,
outstanding and good controlling of ovarian dysfunc-
tion on dairy cattle should be the substantial key for the
development of the dairy industry in Vietnam at the
moment and near future.

MATERIALS AND METHODS
Dairy Cattle Herds Regions for Research

A total of 818 female dairy cattle from heifers at the
estrous age and breeding, out of which 156 heifers and
662 cows from the first to the ninth parity were assigned
into three classes: parity 0 (heifers), parity 1 (the first
parity), parity 2 (the second parity or over). Dairy cattle
were purebred Holstein Friesian (HF), or HF crossbred
with genomes equal or over 87.5% HF was kept in dairy
farms of Moc Chau District, Son La Province; Vinh
Tuong District, Vinh Phuc Province; Ha Nam Province;
and on the peripheral zones of Hanoi Capital.
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Diagnostic Method of Ovarian Diseases

Ovaries conditions were evaluated by rectal palpa-
tion combined with the gathering of information about
the cow’s reproductive status from the farm informa-
tion. Persistent corpus luteum (PCL) was determined
when the corpus luteum (luteal tissue with a thick
wall) was found on the ovarian cortex at the first time
of examination in dairy cattle that did not show estrus
signs even though the time period of observation was
conducted more than one estrus cycles.

Cystic ovarian disease (COD) was concluded when
observing the larger follicles (more than 25 mm in diam-
eter) on the ovarian surface at the cow’s first examina-
tion with continuous signs of estrus. In inactive ovary
(I0), cows did not show heat signs during a period that
exceeds the normal cycle. Ovarian examination revealed
a flattened, small, and smooth appearance without CL
and follicle presence.

The estrus data were not fully obtained when
a double palpation examination was conducted at
intervals of 7 to 10 days. The ovarian disorders were
determined through the results of two palpation times
according to the description of Long et al. (2017).
Veterinarians performed ovarian examinations and
information collection in the field of theriogenology in
each study area, and all of them have experience of over
6 years. They are those who have been trained annually
and have been participating in advanced training before
joining this study by experts at the Vietnam National
University of Agriculture and Edinburgh University,
England.

Data Collection

The standard questionnaires, set up based on
the actual feeding management, were completed by
veterinarians and technicians with interviewed dairy
farmers, storage information, and actual observations
at the farms. The regions were assigned into three
classes: Hanoi Capital and Ha Nam Province, Moc
Chau District, Son La Province, and Vinh Phuc Province
(Hanoi was matched with Ha Nam Province due to the
similarity of climate and feeding conditions). Body con-
dition scores of cattle were scored according to Marija
Klopcic et al. (2011) from 2.0 (too angularity) to 4.0 (too
obesity), with a scaling increment of 0.25 and assigned

Table 1. Diagnostic method for ovarian diseases

into three classes: BCS1 (2.0 to 2.5) - thin; BCS2 (2.75
to 3.25) - medium; BCS3 (3.5 to 4.0), cattle were obese
status.

All female dairy cattle at the periods of estrus and
insemination did not exhibit cyclicity and estrous expo-
sures. The ages of heifers were from 18 months or over,
and cows were in the conditions of 3 months after calv-
ing. Categories of ovarian disorder were assigned into
cystic ovarian disease (COD), persistent corpus luteum
(PCL), and inactive ovaries (IO) (Table 1).

The Viet Nam Animal Welfare Association assessed
the experiment to ensure high welfare animal standards
(Ethics Approval No: 2019-01/QD-VAWA on January 01,
2019). Authors have ensured validity when planning
and describing animal experimental research and also
met the specific requirements for conducting animal
experiments in research.

Data Analyses

Procedures of multinomial logistic regression in
SAS 9.0 were applied for analyzing this dataset, five
multinomial logistic regression models with the single
factor were used with the following common models:

Logit(m;) = fo, + BiF; + e

Logit(;) = In (ﬂ)

P =Y]‘

where Logit () is Logistic function, By is constant, f3,
is slope for i factor, P=Y, is Probability of event for i
dependent variable, P=Y, is Probability of j* dependent
variable, and it was treated as reference variable (prob-
ability of IO or COD), e is random errors.

F, is factor, where Model 1 is For regions: i=3 (Hanoi
- Ha Nam, Moc Chau - Vinh Phuc), Model 2 is For
parities: i=3 (Heifers (Parity=0), first parity, second par-
ity and over, Model 3 is For body condition score: i=3
(BCS1, BCS2, BCS3), Model 4 is For housing type: i=2
(Simple house and Well-invested shed), and Model 5 is
For bedding materials: i=2 (concrete material and rubber
material).

Parameters of regions, parities, body condition
scores, housing type, bedding materials were treated as
classes. At the same model, two runs were executed. At
the first run, variable IO was treated as a referent vari-
able; at the second run, COD was treated as a referent
variable.

First palpation

Second palpation

Ovarian examination Day 1 After 7-10 days Conclusions
Corpus lutein + + PCL
- + Normal
Normal
Follicle COD
- Normal
+ - Normal
Follicle and Corpus lutein - - 10

Note: + = existed event; - = non-existed event; PCL= Persistent corpus luteum; IO= Inactive ovarian disease; COD= Cystic ovarian

disease.
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RESULTS

The Effect of Regions on Categories of Ovarian
Disorder

The results presented in Table 2 indicated that
different regions had significant effects on different cat-
egories of ovarian disorder in dairy cattle raising in the
north of Vietnam. In Logit 1, the likelihood showed that
the cows raised in Hanoi-Ha Nam suffered from PCL in-
stead of IO and the number of cows suffered from PCL
was significantly lower than that of cows raised in Moc
Chau (p<0.05). However, the number of cows raised in
Hanoi-Ha Nam and in Moc Chau suffering from PCL
instead of IO were significantly higher than cows raised
in Vinh Phuc (p<0.05). The odds ratio for parameters
in Logit 1 illustrated that the number of cows in Hanoi
suffering from PCL instead of IO was about 0.52 times
versus cows raised in Moc Chau (in the other word,
the odds for the cows in Hanoi suffered from PCL was
significantly lower than the cows kept in Moc Chau, i.e.,
about 48%), and was about 1.75 times higher than cows
in Vinh Phuc. The cows raised in Moc Chau suffered
from PCL was about 3.39 times higher than cows kept
in Vinh Phuc. Therefore, the dairy cattle raised in Moc
Chau and Hanoi tended to get the odds of PCL, and
cows in Vinh Phuc tended to get the odds of 10 (p<0.05).

In Logit 2, the probability values and the likeli-
hood estimates exposed that the number of cows raised
in Hanoi influenced by COD instead of IO was not
significantly higher than the cows raised in Moc Chau.
However, the number of cows kept in Hanoi-Ha Nam
and Moc Chau suffering from COD instead of IO was
significantly higher than that of cows kept in Vinh Phuc
(p<0.05). The estimated odds ratios showed that the
number of cows raised in Hanoi that were suffered from
COD instead of IO was about 1.28 times higher than the
number of cows raised in Moc Chau, but the difference
was not statistically significant (p>0.05). The odds of
cows raised in Hanoi and Moc Chau that were suffered
from COD instead of IO were about 4.63 times and 3.62
times compared to cows raised in Vinh Phuc (p<0.05).

Therefore, cows raised in Moc Chau and Hanoi tended
to get COD, and cows in Vinh Phuc tended to get IO.

In Logit 3, the likelihood estimates were all nega-
tive, and their probabilities demonstrated that the num-
ber of cows reared in Hanoi-Ha Nam that suffered from
PCL instead of COD was significantly lower than that
of cows in Moc Chau and in Vinh Phuc; the cows nour-
ished in Moc Chau had PCL instead of COD that was
not significantly lower than in Vinh Phuc (p>0.05). The
odds ratios in Logit 3 explained that the odds of getting
PCL over COD were about 0.40 times in cows raised in
Hanoi versus cows in Moc Chau. However, the number
of cows getting PCL instead of COD in Hanoi was 0.38
times compared to those in Vinh Phuc (p<0.05). In con-
trast, the number of cows getting PCL instead of COD
in Moc Chau was 0.94 times compared to that of Vinh
Phuc, but the difference was not statistically significant
(p>0.05). Cattles raised in Hanoi-Ha Nam tended to get
PCL instead of COD, and the incidence was lower than
cattle raised in Moc Chau and Vinh Phuc.

From the above data, the results indicated that
dairy cattle produced in Hanoi-Ha Nam and Moc Chau
got the odds of suffering from PCL or COD, and dairy
cattle reared in Vinh Phuc tended to get the odds of suf-
fering from IO. In Hanoi-Ha Nam, cattle suffering from
PCL instead of COD was 60% lower than in Moc Chau
and was 62% lower than in Vinh Phuc.

The Effect of Parities

The results of likelihood estimates are presented
in Table 3. In Logit 1, the estimates were negative for
Parity 0 versus Parity 2 (-0.97) and for Parity 0 versus
Parity 1 (-0.82), and these findings indicated that the
cows getting PCL instead of IO were significantly lower
when they were in Parity 0, or when they were heif-
ers (p<0.05). The estimate was -0.15 of Parity 1 versus
Parity 2, showing that PCL’s risk instead of IO was not
statistically significant between Parity 1 and Parity 2.
Therefore, the cows suffering from PCL were higher
when they were older ages. When the females were
younger, they mostly dominated by suffering from IO.

Table 2. Maximum likelihood estimates and odds ratio of variables of different regions on categories of ovarian disorders (with refer-
ent dependent variables as IO and COD in the analyzed models)

Maximum likelihood estimates Odds ratio

Logits  Variables et o CL95% Odds o CL95% cl;rigq

Lower  Upper ratio Odds Lower  Upper
1 HN vs MC -0.66 0.22 1.1 -0.22 0.52 0.12 0.33 0.8 0.0033
(PCL/IO)  HNvs VP 0.56 0.19 0.2 0.93 1.75 0.33 1.22 2.53 0.0025
MC vs VP 1.22 0.2 0.84 1.61 3.39 0.67 2.31 4.98 <.0001
2 HN vs MC 0.25 0.3 -0.34 0.84 1.8 0.39 0.71 2.32 0.4125
(COD/IO)  HN vs VP 1.53 0.27 1.01 2.05 4.63 1.23 2.75 7.79 <.0001
MC vs VP 1.29 0.31 0.67 1.9 3.62 1.13 1.96 6.67 <0001
3 HN vs MC -0.91 0.29 -1.47 -0.34 0.4 0.12 0.23 0.71 0.0018
(PCL/ HN vs VP -0.97 0.27 -1.51 -0.44 0.38 0.1 0.22 0.65 0.0004
COD)  McvsVP  -0.06 031 -0.66 0.53 0.94 0.29 0.52 1.71 0.8335

Note: PCL= Persistent corpus luteum; IO= Inactive ovarian disease; COD= Cystic ovarian disease; HN= Hanoi-Ha Nam, VP= Vinh Phuc, MC= Moc
Chau-SonLa; SE= Standard errors of likelihood estimates; SE_, . = Standard errors of estimated odds rasio; CL.95%= Confident limits 95%.

Odds
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The odds ratio of Parity 0 versus Parity 2 was 0.38, il-
lustrating that the heifers suffered from PCL instead of
10 was equal to 0.38 times over cows at Parity 2 and was
equal to 0.44 times versus Parity 1. Therefore, the odds
for suffering from PCL instead of IO was about 2.27
times higher for these cows when they were in Parity 1
compared to in heifers age, and were about 2.64 times
higher when they were in Parity 2 compared to in heif-
ers age, or when they changed from heifers to Parity
1 or Parity 2. The odds ratio at Parity 1 versus Parity 2
was 0.86, showing that the cows at Parity 1 had PCL 0.86
times compared to Parity 2, but it was not statistically
significant (p>0.05). These results also indicated that
when they were at a young age, the ovarian disorder
was tended to be IO, and at an older age, the disorder
was tended to be PCL.

For Logit 2, the results showed that all estimates
were negative and their probabilities were greater than
the significant level of 0.05, which gives evidence that
the changes in parities do not affect the risk of COD
versus IO for the dairy cattle.

Similarly, at Logit 3, the likelihood estimates for
Parity 0 versus Parity 1, and Parity O versus Parity 2
were negative, and their probabilities were all less than
the significant level of 0.05. These indicate that the cows
suffering from PCL instead of COD were significantly
lower when they were in Parity 0 (Heifers) versus when
they were in Parity 1 and Parity 2. When the cows got
older, they tended to get PCL instead of COD, and when
they were heifers, they tended to get COD instead of
PCL. The odds ratios for Parity 0 versus Parity 1 and
Parity 2 were statistically significant, and these results
showed that the heifers suffered from PCL instead of
COD was 0.42 times compared to the cows in Parity 1
and was 0.51 times compared to the cows in Parity 2.
Therefore, the cows in Parity 1 that suffered from PCL
were about 2.40 times higher than heifers, and the cows
in Parity 2 suffered from PCL were about 1.95 times
higher than heifers. However, cows that suffered from
PCL instead of COD were 1.23 times when they were
in Parity 1 versus Parity 2, but this odds ratio was not
statistically significant (p>0.05). It may be concluded

that heifers suffering from PCL were lower and suffered
from COD were higher, but the old cows suffering from
PCL were higher and suffered from COD were lower,
and PCL was dominant in Parity 1.

The Effects of Body Condition Scores

The likelihood estimates and odds ratio values of
parameters of different Body condition scores on cat-
egories of ovarian disorders are shown in Table 4. For
Logit 1, the values of likelihood estimates were negative:
-0.90 at BCS1 versus BCS3; -1.21 at BCS2 versus BCS3,
indicating that the cows suffering from PCL instead of
IO were significantly lower when their body condition
scores changed from BCS3 to BCS2 or BCS1 (p<0.05).
When cattle got more angular (thinner), they would get
IO, and when they got fatter, they tended to get PCL.
But the likelihood estimates were the positive value of
0.31 at BCS1 versus BCS2, and this result indicated that
when the cows moved from BCS2 to BCS1 (cows get
thinner), they would suffer from PCL instead of 10, but
it was not significantly higher (p>0.05).

For Logit 2, the values of likelihood estimates were
also negative: -0.47 for BCS1 versus BCS3 but no signifi-
cance (p>0.05); -1.43 for BCS2 versus BCS3. These results
showed that when the cows got fatter (From BCS1 or
BCS2 to BCS3), they might get higher COD instead of
IO. But the likelihood estimate was a positive value of
0.96 for BCS1 versus BCS2. When cows changed their
BCS2 to BCS1, they would get COD instead of IO, but it
was significantly higher (p<0.05).

For Logit 3, the values of likelihood estimates were
negative for BCS 1 versus BCS3 (-0.43) but positive for
BCS2 versus BCS3 (0.23), but both of these estimates
were not statistically significant (p>0.05). The changes in
BCS1 and BCS2 to BCS3 did not affect the risk of PCL
versus COD. The likelihood estimate was -0.66 for BCS1
versus BCS2 indicates that when the cows change from
BCS2 to BCS1, they will suffer from PCL instead of
COD, but it was significantly lower (p<0.05).

The estimated odds ratio showed that the odds that
the cows were suffered from PCL instead of IO was 0.41

Table 3. Maximum likelihood estimates and odds ratio of variables of different parities on categories of ovarian disorders (with refer-

ence variables as IO and COD in analyzed models)

Maximum likelihood estimates Odds ratio

Logits  Variables et o CL95% Odds o CL95% CI:iS>q

Lower  Upper ratio Odds Lower  Upper
1 ParQ vs Parl  -0.82 0.24 -1.29 -0.35 0.44 0.11 0.28 0.70 0.0006
(PCL/IO) Par0vsPar2  -0.97 0.23 141 -0.52 0.38 0.09 0.24 0.60 <.0001
Parl vs Par2  -0.15 0.17 -0.48 0.19 0.86 0.15 0.62 1.21 0.3967
2 Par0 vs Parl 0.06 0.32 -0.57 0.68 1.06 0.34 0.57 1.98 0.8631
(COD/  par0vsPar2  -0.30 0.29 -0.87 0.28 0.74 0.22 0.42 1.32 0.3128
10) Parl vsPar2  -0.35 0.26 -0.87 0.17 0.70 0.19 0.42 1.18 0.1862
3 ParOvsParl  -0.88 0.35 -1.56 -0.19 0.42 0.14 0.21 0.82 0.0118
(PCL/  Par0vsPar2  -0.67 0.32 -1.30 -0.04 0.51 0.16 0.27 0.96 0.036
COD)  parlvsPar2 020 0.27 -0.32 0.73 1.23 0.33 0.73 2.07 0.4419

Note: PCL= Persistent corpus luteum; IO= Inactive ovarian disease; COD= Cystic ovarian disease; SE= Standard errors of likelihood estimates; Par0=

Parity 0 (Heifers); Parl= Parity 1, Par2= Pariy 2 and over; SE= Standard errors of likelihood estimates; SE

mates; CL95%= Confident limits 95%.

oaq= Standard errors of odds ratio esti-
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times when changed from BCS3 to BCS1 and 0.30 times
when changed from BCS3 to BCS2 (p<0.05). The cows
that were suffered from PCL were 59% significantly
lower at BCS1 versus BCS3, or 70% significantly lower at
BCS2 versus BCS3. Therefore, when the cows got thin-
ner, they tended to suffer from IO, and when they got
fatter, they tended to suffer from PCL (Table 4, Logit 1).

The cows getting COD instead of IO were about
0.24 times when their BCS changed from BCS3 to BCS2.
In other words, when the cows were in BCS2, the odds
of suffering from COD instead of 10 were 76% lower
than cows in BCS3. Otherwise, the cows that suffered
from COD instead of IO were about 2.62 times when
their BCS changed from BCS2 to BCS1. But when their
BCS changed from BCS2 to BCS1, they would suffer
from PCL instead of COD that was about 0.52 times, or
the cows suffering from PCL in BCS1 were 48% lower
than BCS2 (p<0.05).

The Effect of Housing Types
The likelihood estimates explained that the cows

were suffered from PCL instead of I0O; from COD in-
stead of IO were significantly lower (p<0.05) when their

houses were changed from well-invested to a simple
type. But on the other side, they suffered from PCL
instead of COD were significantly higher (p<0.05) when
they were moved from well-invested to simple houses.
When cattle were confined in simple houses, they
tended to be suffered from IO, and in modern houses,
they tended to get PCL or COD (p<0.05). However,
when compared between PCL and COD, the cattle kept
in simple houses, tended to get PCL, and cattle kept in
well-invested type tended to get COD (Table 5).

The odds ratio estimates indicated that when the
cows were moved from well-invested to simple houses,
the odds for the cows got PCL instead of IO was about
0.36 times, or the number of cattle kept in simple houses
that tended to be suffered from PCL was 64% lower
compared to when they were kept in well-invested
houses. The odds for the cows housed in simple type
got COD instead of IO was about 0.17 times, or the cattle
got COD instead of IO were 83% lower than they kept
in well-invested houses. The odds for the cows got PCL
instead of COD was about 2.07 times when they were
kept in simple housing types versus in well-invested
types (p<0.05).

Table 4. Maximum likelihood estimates and odds ratio of variables of different BCS on categories of ovarian disorders (with refer-

ence variables as IO and COD in analyzed models)

Maximum likelihood estimates Odds ratio
Logits Variables Est SE CL95% Od.ds SE CL95% CI;riS>q
Lower  Upper ratio Odds Lower  Upper
1 BCS1 vs BCS3 -0.90 0.38 -1.64 -0.16 0.41 0.15 0.19 0.85 0.0172
(PCL/IO)  BCS2 vs BCS3 -1.21 0.33 -1.86 -0.56 0.30 0.10 0.16 0.57 0.0003
BCS1 vs BCS2 0.31 0.23 -0.15 0.77 1.36 0.32 0.86 2.15 0.1917
2 BCS1 vs BCS3 -0.47 0.46 -1.37 0.43 0.63 0.29 0.25 1.53 0.3051
(COD/  BCS2 vs BCS3 -1.43 0.42 -2.26 -0.61 0.24 0.10 0.10 0.54 0.0006
10) BCS1vsBCS2 0.9 0.29 0.39 1.54 262 0.77 147 4.67 0.001
3 BCS1 vs BCS3 -0.43 0.42 -1.26 0.40 0.65 0.28 0.28 1.49 0.3097
(PCL/  BCS2 vs BCS3 0.23 0.38 -0.52 0.97 1.26 0.48 0.60 2.65 0.5491
COD)  BesivsBCS2  -0.66 0.30 126 -006 0.52 0.16 0.28 094  0.0308

Note: PCL= Persistent corpus luteum; IO=Inactive ovarian disease; COD= Cystic ovarian disease; SE

oaq= Standard errors of estimated odds rasio; BCS=

Body condition score; SE= Standard errors of likelihood estimates; SE = Standard errors of odds rasio; CL95%= Confident limits 95%.

Table 5. Maximum likelihood estimates and odds ratio of variables of different housing types on categories of ovarian disorders
(with referent dependent variables as IO and COD in analyzed models)

Maximum likelihood estimates Odds ratio P
. . S o >
Logits Variables Est SE CL95% Od.ds . CL95% ChiSq
Lower  Upper ratio s Lower  Upper
(PCLl 10) ?/i/’:llflliiyei’fes d"teyr;‘ef -1.03 0.23 148 -0.58 0.36 0.08 0.23 056 <0001
2 .

(oD, Simpletypes versus ;¢ 0.31 -2.36 -1.15 0.17 0.05 0.09 032  <.0001
10) Well-invested types
3 Simple types versus

(PCL/ v 111:’. yp 0.73 0.32 0.1 1.35 2.07 0.66 1.1 387  0.0235
COD) ell-invested types

Note: PCL= Persistent corpus luteum; IO= Inactive ovarian disease; COD= Cystic ovarian disease; SE
Standard errors of likelihood estimates; SE= Standard errors of estimated odds rasio; SE,

limits 95%.
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The Effects of Bedding Material Types

The results indicated that all P-values for likeli-
hood estimates were less than a significant level of 0.05.
These estimates showed that the differences in bedding
materials had significant relations to ovarian disorders
in cows. The cows suffering from PCL instead of 10
were significantly lower for the cows used rubber bed-
ding material compared to those used concrete bedding
material (p<0.05); the number of cows suffering COD
instead of IO were significantly lower when they stayed
on the bedding material with rubber versus the bedding
without using rubber (p<0.05). In contrast, when the
bedding material was changed from concrete to rubber,
the number of cows that tended to get PCL instead of
COD was significantly higher (p<0.05). When the cattle
were laid in rubber bedding material, they got the odds
of suffering from IO, and when they were laid in con-
crete bedding material, they got the odds of suffering
from PCL or COD (in Logitl and Logit2). However, they
got a higher chance odds of suffering from PCL than
COD when they laid in concrete bedding material (in
Logit3) (Table 6).

The odds ratio estimates showed that the odds for
cattle getting laid in rubber bedding material suffering
from PCL instead of IO was 0.29 times versus laying
in concrete bedding material, or the incidence of get-
ting PCL in cattle laying on rubber bedding material
was 71% lower than cattle laying on concrete bedding
material (Logitl, Table 11); the odds for cattle got laid
in rubber bedding material suffering from PCL instead
of 10 was 0.09 times compared when they got laid in
concrete bedding material, or the incidence of getting
PCL of cattle laying on rubber bedding material was
91% lower than cattle standing on concrete bedding
material (Logit2 Table 6). In contrast, the odds for cattle
who got laid in rubber bedding material suffering from
PCL instead of COD was 3.26 times, versus those laid in
concrete bedding material (Logit3, Table 6).

DISCUSSION

In our research, dairy cattle raised in various
regions got the odds of suffering differently from ovar-
ian dysfunctions, which was quite similar to the finding
that the cows reared in different latitudes had the risk

of COD (Nelson et al., 2010). Otherwise, in this research,
the cows got the odds of suffering from PCL in old age
and got the odds of suffering from IO, or COD at the age
of heifers.

Most of the elder cows were multiparous cows
with induced uterus hypotonia, preventing the cervix
from closing completely after delivery. Therefore, bac-
teria could easily enter the uterus, increasing the risk
of metritis and reduce reproductive competence (Boer
et al., 2016) by interrupting the secretion of PGF2«a in
the uterus. This condition may decrease the ability to
disrupt the corpus luteum that eventually increases the
risk of PCL. In the North of Vietnam, heifer often get
lack the attention of farmers, and poor nutrition can
cause hormonal imbalances in the reproductive axis
(hypothalamus-pituitary-ovary gland), which may be
the cause of COD (Hanzen et al., 2007) due to the inhibi-
tion of GnRH synthesis in the hypothalamus or/and LH
(Lopez-Helguera et al., 2016).

However, these results have differed from some
other results. Many other researchers reported that the
cows in higher parity had an increased risk of being di-
agnosed with COD (Lee & Kim, 2006; Nelson et al., 2010;
Vercouteren et al., 2015; Pesantez et al., 2016). Moreover,
no associations of COD were found with age, parity
group, milk production, dystocia, uterine disease, BCS,
or abortion. On the other hand, clinical mastitis was
significantly related to the incidence of COD (Cattaneo
et al., 2014). In the results, Hombegowda et al. (2019)
reported that the age, parity, and BCS of the animal
influence cystic ovarian diseases’ risk factors.

The incidence of ovarian cysts was the highest in
the cows having good body condition scoring (BCS-3),
followed by cows having a very good BCS (3.5), fol-
lowed by fat cows (BCS-4), and the least was found in
animals having BCS 2 and 5 (Hombegowda ef al., 2019).

Some researchers also reported housing type
related to ovarian dysfunction of dairy cattle. In our
research, the results indicated that the cattle confined
in simple housing type tended to get the odds of suffer-
ing from IO, and when they were kept in well-invested
housing type, they tended to get the odds of suffering
from PCL. In the other research, the cows’ fertility kept
in free-stalls was better, and cystic ovaries were lower
than the cows kept in tie-stalls (Simensen et al., 2010).
There have been few kinds of research about the risk

Table 6. Maximum likelihood estimates and odds ratio of variables of different bedding types on categories of ovarian disorders
(with reference variables as IO and COD in analyzed models)

Maximum likelihood estimates Odds ratio P
) ) S S >
Logits Variables Bt SE CL95% Odqs SE,,, CL95% ChiSq
Lower  Upper ratio °*  Lower  Upper
(PCE /10) Rubber vs Concrete  -1.24 0.22 -1.68 -0.81 0.29 0.06 0.19 0.44 <.0001
(COS /10) Rubber vs Concrete  -2.43 0.35 -3.12 -1.73 0.09 0.03 0.04 0.18 <.0001
(PCL ?COD) Rubber vs Concrete 1.18 0.36 0.47 1.9 3.26 1.19 1.6 6.67 0.0012

Note: PCL= Persistent corpus luteum; IO= Inactive ovarian disease; COD= Cystic ovarian disease; SE

oae= Standard errors of estimated odds rasio;

SE= Standard errors of likelihood estimates; SEOdds= Standard errors of estimated odds rasio; SE,,, = Standard errors of odds rasio; CL95%=

Confident limits 95%.
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of floor bedding on ovarian disorder, but the effects
of stall type and bedding materials on lameness were
found by Kara et al. (2011). Lying times on bedded mats
indicated that mats were comfortable for the cows.
Cows preferred stalls with rubber mats to stalls with a
concrete floor since rubber mats may help maintain cow
comfort (Norring et al., 2010). The reproductive perfor-
mance of dairy animals also depends on floor type. In
most dairy farms, reduced reproductive efficiency and
culling problems have been observed due to lameness.
With some bedding materials in free-stall houses, fertil-
ity was better compared to tie-stall houses (Nogalski,
2006). Similarly, dairy animals” housing in compost bed-
ded packs resulted in the reduction in calving interval,
days open, and higher milk production than convenient
bedding housing (Black ef al., 2013). In straw used calv-
ing pen, subclinical endometritis was 10.7% lower than
other types of bedding like paper, sawdust, or sand
(Cheong et al., 2011). Many researchers observed that
rubber flooring is better for reproductive traits in dairy
animals. Rubber flooring is better as compared to con-
crete for successful mounting during the estrus period.
On the rubber floor, 2.3 mounts were observed during
estrus than only 0.8 mounts on the concrete floor (Platz
et al., 2008). Kara et al. (2015) reported that reproductive
problems like repeat breeding, dystocia, and retained
placenta were lowest in the rubber bedding than con-
crete and sand bedding.

In addition, rudimentary houses and hard concrete
bedding had a negative impact on cow’s hoof health
(Franck & De Belie, 2006), especially when maintaining
cows at high ambient temperature and humidity can be
stressful for cows. Stress can lead to plasma hormone
secretion as catecholamines, glucocorticoids, and pro-
gesterone secretion from the adrenal gland. Increases
cortisol level or adrenocorticotropic hormone or proges-
terone over the normal levels may also delay or inhibit
GnRH and LH pulse secretions or alter normal follicular
development, even COD disease (Noble et al., 2000).

CONCLUSION

Treatment of ovarian dysfunction could be more
improved through knowledge and outstanding of the
odds related to them. The changes of region, age classes,
housing condition, body condition scores were associ-
ated with the odds for ovarian disorder categories of
dairy cattle raising in Northern Vietnam.
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