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Received: 14.09.2020 Objective: This study was conducted to determine the prevalence and risk factors
associated with downer cow syndrome (DCS) in Middle Egypt.

Design: Case-control study

Animals: A total of 1,300 cross breeding Holestein dairy cattle in 30 small scale farms were
involved in the study during the period from September 2018 to August 2019.
Procedures: Three hundred and twenty downers (24.6 %) were investigated and were
subject to clinical examination. A questioner to farm owners was designed focusing on risk
factors for occurrence of downers.

Address correspondence to Noha A. Beder; Results: The prevalence of downers due to metabolic, digestive, infectious,
Tel: +2-045-3907212, Fax: 0453320570; musculoskeletal and nerve injuries was 8.1%, 6.9%, 5.4%, 2.3% and 1.9%, respectively.
E-mail: Multivariate logistic regression analysis showed that conventional ration (OR: 2.8, Cl 95%:
4.3-6.2), indoor housing (OR 3.4, Cl 95% 2.1-3.7), inadequate hygienic measures (OR: 2.05,
Cl 95%: 4.55-6.5), concrete flooring (OR: 3.89, Cl 95%: 1.4-10.9), > 20 kg daily milk yield
(DMY) (OR: 3.037, Cl 95%: 1.46-6.34), poor body condition score (BCS) (OR: 20.6, Cl 95%:
6.6-6.9), older age (OR: 1.05, Cl 95%: 1.05-2.20), first 45 days in milk (DIM) (OR: 12.4, CI
95%: 3.3-4.3), and winter (OR: 1.47, Cl 95%: 0.16-1.36) were potential risk factors. DCS
showed an association with hyperthermia (P<0.01), tachycardia (P<0.01), polypnea
(P<0.01), ruminal hypomotility (P<0.01) and inappetence (P<0.01).

Conclusion and Clinical relevance: The present results indicate that DCS is a prevalent issue
at smallholders dairy farms. It is mainly due to metabolic causes. Appropriate control
strategies are recommended, focusing mainly on the potential risk factors identified in this
study.
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1. INTRODUCTION utilization and disruption of immune system function. These
changes constitute a risk factor for the development of DCS
[7]. Total mixed ration, an average milk production of more
than 9090 kg/cow/year, and herd size of more than 100 cows
increased the risk of having a downer cow [3]. A marked
decrease in plasma electrolyte concentrations was shown to
increase the risk of developing DCS [8]. Cattle with extreme
acidosis can also progress to include depression, dehydration,
toxaemia and DCS [9]. Most studies on periparturient

conditions are focused on intensively managed large dairy

Downer cow syndrome is one of the most common and
costly diseases that occurs in lactating dairy animals during
peripartum period, causing severe economic losses in terms
of heavy reduction in milk yield and impaired reproductive
performance [1]. It was defined as alert cow that could not
stand up for 12 hours or more [2]. Other definitions include
all non-ambulatory cattle (alert or non-alert) that are unable
to stand for any duration of time without assistance [3].

Hypocalcaemia is an emerging metabolic disorder that
occurs during the transition period and is likely to occur with
other health problems [4]. It's the most common cause of
downer cow syndrome [5] that can also be caused by injuries,
muscle damage, mineral deficiency, toxic mastitis, or metritis
[6]. The periparturient period in cattle refers to the 2-3 weeks
pre-partum and post-partum period and is a transitional
phase marked by changes in the endocrine status of the
animal for the supply of lacto-genesis and parturition. It is
also characterized by changes in metabolism, nutrient

herds [10]. However, there is little documentation on these
conditions at the smallholder dairy production system.
Therefore, the aim of this study was to evaluate the
prevalence of downer cow syndrome in Egyptian small-scale
dairy farms and its associated risk factors.

2. MATERIALS AND METHODS
2.1. Farms and data collection

A total of 1300 cross breeds Holestein dairy cattle in 30
small-scale dairy farms (30-50 animals) were followed up
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during the period from September, 2018 to August, 2019 for
detection of downer cases in Middle Egypt. A total of 320
downer cows that didn’t respond to primary treatments
within the first 48 hours of recumbency were recorded. These
animals were recumbent for 2-5 days at time of examination.
A structured questioner to farm owners was constructed
focusing on risk factors for DCS. Risk factors including feeding
type, housing system model, floor type, mineral
supplementation, and application of proper hygienic
measures were recorded at the farm level. While the risk
factors at the animal level were age, BCS, DIM, DMY and the
history of previous recumbency episodes. Moreover, Season
was recorded as an environmental factor.

2.2. Clinical examinations

All downer cows were subjected to thorough clinical
examination including rectal temperature, ruminal
movements, respiratory and heart rates, and BCS
determination according to Constable et al. [11]. Complete
history was gathered from the owners regarding appetite,
falling and slippering. Musculoskeletal examinations were
performed on each cow according to Poulton et al. [12] for
assessment of limb and the spinal column fracture and
damage of joints, tendons, ligaments, and muscles.
Examination of udder and uterus was also performed for
detection any pathological changes (mastitis and/or metritis).

2.3. Statistical analysis

Analysis of risk factors potentially associated with the
occurrence of downer cow syndrome was evaluated in two
steps using logistic regression. In the first step, we conducted
a univariate analysis of each hypothesized risk factor
(independent variables) and selected those variables with P <
0.25 for further multivariable logistic regression analysis. The
fitness of the model was assessed using the Hosmer and
Lemeshow’s goodness of fit. Spearman’s correlation test was
used to check the correlation among the independent
variables. The results were each expressed as a P value and
odds ratio (OR) with a 95% confidence interval (Cl 95%). A chi
square (x2) analysis test was used to study the possible
association between DCS and the clinical findings variables.
All statistical analyses were performed using SPSS ver. 20.0,
USA.

3. RESULTS

Based on our results from field clinical examinations in
conjunction with detailed histories from farmers and
guidance veterinarians, recumbent cows were categorized
into classes of metabolic, digestive, infectious,
musculoskeletal and neurological disorders. The downer
cows, due to metabolic causes, were alert, bright and unable
to stand on their feet. The investigated digestive disorders
were ruminal acidosis, vagal indigestion, abomasal
displacement and impaction and diarrhea. Infectious causes
included acute mastitis, metritis and ephemeral fever. The
musculoskeletal disorders included hip dislocation, myopathy
and bone fractures. The category of nerve injury included
nerve paralysis and paresis that did not originate from the
central nervous system.
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The prevalence of downer cow syndrome in small-scale
dairy farms in Middle Egypt was 24.6 %. In addition, the
prevalence of downers due to metabolic, digestive,
infectious, musculoskeletal and nerve injuries was 8.1 %, 6.9
%, 5.4 %, 2.3 % and 1.9 %, respectively.

Regarding the risk factor analysis, feeding type, housing
system, mineral supplementation, proper hygienic measures,
floor type, DIM, age, BCS, DMY and season were all significant
on the univariate analyses (p < 0.25) and subjected to
multivariate logistic regression analyses (Table 1). The
potential risk factors identified in multivariate analyses were
summarized in Table 2. The final model had a good fit
(Hosmer and Lemeshow test: X2 = 6,676, P = 0.572). At the
farm level, there was a significant association between the
feeding type and the DCS in which cows fed conventional
rations were at high risk (P < 0.01; OR: 2.8; Cl 95 % 4.3-6.2)
and the highest rate (25.6%) compared to those fed a total
mixed ration (TMR). The indoor housing system has also been
identified as a potential risk factor for DCS (P < 0.01; OR: 3.4;
Cl 95 % 2.1-3.7). Indoor cows were more affected (30 %) than
those with semi-open system (14.8 %). In regards, cows not
applying proper hygienic measures were at higher risk of
developing DCS (P < 0.01; OR: 2.05; Cl 95 %: 4.55-6.5),
respectively. In addition, the farms with a concrete floor had
a significant association (P < 0.01; OR: 3.89; Cl 95 %: 1.4-10.9)
with the syndrome occurrence.

Cows housed in farms with concrete floors were more
affected (26.2 %) than those housed in farms with earth floor
(21%). At the animal level, DMY was found to have a
significant effect on the prevalence of the syndrome where
cows with a milk yield of more than 20 kg per day (P < 0.01;
OR: 3.037, Cl 95%: 1.46-6.34) had the highest occurrence
(35.6 %).

BCS also had a significant effect on the prevalence of DCS
where cows with poor BCS were at high risk of being downer
(P <0.01; OR: 20.6; Cl 95 %: 6.6-6.9) than those with good and
medium BCS with the highest occurrence (76.1%).
Furthermore, There was a significant association between
age of cows and high prevalence of DCS where the older cows
> 7 years (43 %) were more likely to be associated with the
incidence (P < 0. 01; OR: 1.05; Cl 95%: 1.05-2.20). DIM had a
significant effect on the occurrence of downer cases, as the
cows in milk for the first 45 days was significantly associated
(P < 0.01; OR: 12.4; Cl 95 %: 3.3-4.3) with the syndrome
occurrence with the highest incidence rate (66.7%). Season
has also been found to affect the prevalence of the syndrome,
as winter (P < 0.01; OR: 1.47, Cl 95%: 0.16-1.36) had the
highest incidence rate (7.1 %) while summer had the lowest
rate (5.3 %).

Statistical analysis of the clinical findings revealed that
there was a significant association between DCS and
hyperthermia (P < 0.01) in which 35 (10.9%) of the downers
were affected by an increase in body temperature (39.2-39.9
° C). Also, there was a significant association between the
occurrence of downer cows and tachycardia (P < 0.01) in
which 40 (12.5%) of downer cows were affected by an
increase in heart rate (80-88 beats / minute). There was also
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a significant association between the syndrome and polypnea
(P <0.01); 47 (14.69 %) of the downer cows had an increased
respiratory rate (30-35 breaths / minute). Ruminal
hypomotility (1-2 contractions/2 minutes) was significantly
associated with downer cows (P < 0.01); 285 (89 %) had
ruminal hypomotility. In addition, there was a significant
association between the presence of the downer cow and the
appetite (P < 0.01) in which 297 (92.8%) of the cases suffered
from inappetence.

Table 1. Univariate analysis of risk factors associated with
occurrence of downer cow syndrome (DCS) in small-scale dairy
farms in Middle Egypt.

Variable Downer Total Prevalence P value
cows (n=1300) (%)
(n=320)

Feeding type 0.00
TMR (reference) 120 518 23.2 1
Conventional ration 200 782 25.6

Housing system 0.0001
Semi-open system 68 460 14.8

(reference) 252 840 30
Indoor system

Mineral supplementation 0.0001
Yes (reference) 108 520 20.7
No 212 780 27.2

Proper hygienic measures 0.0001
Applied (reference) 70 370 18.9
Not applied 250 930 26.9
| 0.0001

] :grrtltqyrzfeference) 84 400 2

236 900 26.2
Concrete

Daily milk yield (DMY) 0.0001

< 10 kg/day (reference) 20 224 8.9

10-20 kg/day 60 402 14.9

> 20 kg/day 240 674 35.6
Body condition score 0.0001
(BCS)

Good (reference) 13 143 9.1

Medium 33 797 4.1

Poor 274 360 76.1

Age 0.0001

<g 5 years (reference) 16 200 8
20 440 4.6
SUIEE 284 660 43
> 7 years
. . 0.0001

Days in milk (DIM) 24 90 26.7

Bys(azf;rence) 280 420 66.7
16 790 2
245 day

History of previous

recumbency
No (reference) 310 1240 25 0.82
Yes 10 60 16.7

Season 0.0001
Summer (reference) 69 1300 5.3
Autumn 88 1300 6.8
Winter 93 1300 7.1
Spring 70 1300 5.4

4. DISCUSSION

This study aimed to explain the prevalence and risk factors
of downer cows in small-scale dairy farms in Middle Egypt.
The incidence of this problem among the investigated dairy
cows was 24.60 %, which was found to be higher than that
recorded by Cox et al. [13] (21.4 %), Abuom et al. [14] (12.6
%), Rulff et al. [15] (2-15%) and Duraj and Ceroni [16] (4.89
%). This variation in the prevalence rate may be due to
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housing, feeding, hygienic practices and other contributing
factors. Metabolic, infectious, musculoskeletal, and nerve
disorders are the main causes of downer cases [17]. The
present study showed the highest prevalence of metabolic
disorders. This finding is similar to that recorded by Shpiegel
et al. [18]. Hypocalcemia [19] and hypophosphatemia [20] are
the most common causes of DCS. On the other hand, Labonte
et al. [21] recorded the musculoskeletal causes. Downer cows
of metabolic causes were alert, bright, tried to stand up
repeatedly but failed to lift their feet, as previously stated by
Kachhawaha and Tanwar [22]. Feeding type, housing system,
mineral supplementation, hygienic measures, floor type,
DMY, BCS, age, DIM and season were the potential risk
factors identified in this study by final multivariate logistic
regression analysis for downer cow occurrence. Feeding type
was found to have a significant impact on the prevalence of
downer cases. The prevalence of cows fed conventional
rations was higher than those fed TMR. This finding is
confirmed by Wubishet et al. [23] who concluded that dietary
deficiencies as a result of poor ration formulation is the most
probable cause of metabolic disorders increasing the risk of
downer syndrome occurrence. In regard to the housing
system, the indoor housing system increased the risk of DCS
incidence compared to semi-open system. Poor exposure to
adequate sunlight and subsequent improper vitamin D
production increased the risk of developing hypocalcaemia,
which is the main cause of DCS [4]. In addition, the prevalence
of downer cases in this study was significantly associated with
hygienic measures. Cows housed in farms with insufficient
hygienic measures had higher prevalence than those with
proper hygienic measures. The probability of health and
performance problems increased by 5.1-fold when more than
50% of the lying areas were soiled with manure [24].
Insufficient cleaning or use of disinfectants could help to
retain dirt and moistures increasing the risk of slipping,
musculoskeletal injuries and mastitis.

Table 2. Multivariate logistic regression analysis of risk factors
associated with the occurrence of downer cow syndrome (DCS) in
small-scale dairy farms in Middle Egypt

Variable B OR Cl 95%  Pvalue
Feeding type 1.5 2.8 4.3-6.2 0.0001
Housing system 1.05 3.4 2.1-3.7 0.0001
Proper hygienic 4.1 2.05 4.55-6.5 0.0001
measures

Floor type 1.359 3.89 1.4-10.9 0.0001

Daily milk yield 1.111 3.037 1.46-6.34 0.007

(DMY)

Body condition 3.03 20.6 6.6- 6.9 0.0001
score (BCS)

Age 291 1.05 1.05-2.20 0.0001
Days in milk 2.5 12.4 3.3-4.3 0.0001
(DIM)

Season -0.76 1.47 0.16-1.36 0.006

B, regression coefficient; Cl, confidence interval; OR, odds ratio.
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Concerning the floor type, the rate of the syndrome
significantly increased with cows housed in farms with
concrete floors than in farms with earth floors. This may be
due to high risk of physical injury of the musculoskeletal
system in concrete floor [25]. Cows with milk yield of more
than 20 kg/ day were at the highest risk to be downers.
Similar result was reported by Cox et al. [13] in Minnesota
farms, who stated that the downer cows were 48% high
producers, 46% average producers and only 6% low
producers. Increased milk production during that time and
subsequent demand for Ca often develop hypocalcaemia,
increasing the probability of DCS occurrence [23]. Regarding
to BCS, Cows with poor BCS significantly affect the incidence
of downer cases. This result is supported by Green et al. [3]
who recorded a recovery rate of 8.1 % for downer cows with
BCS below 2.5, while for cows with BCS below 2.75 % or
higher, it was 16.6 %. Cows with low score after parturition
had a high risk of hypocalcemia [26], displaced abomasum,
fatty liver, ketosis, dystocia and retained placenta [27]. On
the contrary, Busato et al. [28] stated that Cows in good BCS
were at higher risk of metabolic problems due to excessive
mobilization of body reserves. Age was found to have a
significant effect on the incidence of the syndrome; the
highest prevalence was recorded in cows over 7 years of age.
This finding coincided with that recorded by Bicalho et al. [29]
and Duraj and Ceroni [16]. Cows in the first or second
lactation have a very low risk of becoming recumbent around
parturation [5]. Older cows are more likely to be recumbent
due to hypocalcemia as a primary or contributing cause [11].

Cows at the first 45 days in milk were at the highest risk
of developing downer syndrome. This result is confirmed by
Labonte et al. [21] who recorded that 59% of downer cows
were between 0 and 7 DIM, 14% were between 8 and 60 DIM,
20% were > 60 DIM and 7% were dry and this may be due to
the high incidence of most post-partum diseases. Metabolic
stress that occurs during this period as a part of the transition
period leading to a high incidence of disorders; metabolic as
milk fever; infectious as mastitis; and reproductive disorders
as retained placenta [7,30] increasing the risk of developing
DCS.

Season significantly associated with the prevalence of
downer cases in this study. Winter had the highest
prevalence in accordance with that obtained by Cox et al.
[13]. This may be due to winter is the season of calving and
related  disorders such as milk fever, digestive and
reproductive disorders which increase the risk of DCS by
fivefold [31]. In addition, farmers depend mainly on
conventional forage-based diets during the winter season in

Egypt.

Concerning to clinical findings, significant association
between DCS and hyperthermia was found. This may be
present in DCS-affected cows in regard to the primary cause
of recumbency (i.e. acute mastitis or metritis). Also, DCS is
significantly associated with tachycardia. Labonte et al. [21]
recorded tachycardia as a common observation in downer
cows and a significant association between high heart rate
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and negative outcome in DCS cases. Most conditions that
cause DCS are associated with tachycardia. In addition,
Hyperthermia, tachycardia and polypnea are non-specific
indicators for pain. Also, there was a significant association
between DCS and reduced appetite and decreased rumen
contraction. This is mainly due to hypocalcemia [32]. The
recorded polypnea may be due to the pressure of the
abdominal contents on the diaphragm. Systemic effect of
toxaemia in infectious disease and ruminal acidosis plays a
vital role in the prevalence of investigated clinical findings.

More epidemiological studies on each categorical cause
of DCS are required to better understand and control this
syndrome. Also, the physical examination used in this study
cannot be regarded as a gold standard for the establishment
of a definitive diagnosis. In conclusion, the results of the
present study indicate that DCS is widespread at small-scale
dairy farms in Middle Egypt. Metabolic disorders had a major
impact on the prevalence of DCS identified as a consequence
of the highest incidence rate and associated risk factors.
Recognizing potential risk factors associated with this
syndrome would help to develop effective control strategies
in Middle Egypt and other areas with the same farming
practices to minimize economic losses.
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