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preliminary study of a new scoring system

Luca Turini'?, Alessio Madrigali', Micaela Sgorbini'?, Chiara Orsetti'*, Awad Rizk®, and
Francesca Bonelli'?

!Department of Veterinary Sciences, University of Pisa, Italy
’Centro di Ricerche Agro-Ambientali “E. Avanzi”, University of Pisa, Italy
‘Department of Surgery, Anesthesiology and Radiology, Faculty of Veterinary Medicine, Mansoura University, Egypt

TURINI, L., A. MADRIGALI, M. SGORBINI, C. ORSETTI, A. RIZK, F. BONELLI: Critical points
assessment of hoof lesion manifestation in dairy cows: a preliminary study of a new scoring system. Vet. arhiv
92, 37-44, 2022.

ABSTRACT

Lameness is a serious animal welfare and production issue in the modern dairy herds. The development of a
scoring system that is able to categorize the farm on the basis of its hazard risk level may help clinicians and farmers to
identify potential issues and to reduce costs caused by lameness. The aim of this study was to develop an easy and fast
score for evaluation of the structural and managerial factors potentially involved in the pathogenesis of foot lesions,
and categorization of dairy farms. A total of six free-stall dairy farms were evaluated during a 3 month-period. The
score developed in this study was composed of evaluation of the housing system, flooring, the farm design, the use
of footbaths, the frequency of hoof trimming, and the continuing education of the employers. For each parameter, a
score of 0 to 2 was assigned where the score 0 meant the least appropriate condition, the score 2 represented the best.
The Farm Score showed a significant correlation with foot lesion prevalence (P = 0.0011, R2 0.94) and with the
theoretical assessment of additional cost per animal (P = 0.001, R2 0.95). The significant correlation between the
Farm Score, the foot lesion prevalence and the theoretical assessment of additional costs per animal may underline the
potential usefulness of the score designed in this study. The Farm Score may be considered as a cheap and fast way to
evaluate the hazard risk level for claw health on a dairy farm.
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Introduction

Lameness is a serious animal welfare and milk production (WARNICK et al., 2001) and
production issue in modern dairy herds. The body condition (COOK, 2004), decreased fertility,
literature shows that 4.5 to 30% of lactating dairy ~ increased veterinary costs and the risk of premature
cows present with foot lesions and/or clinical — culling (GARBARINO et al., 2004).
lameness (OFFER et al, 2000). Lameness The interaction between lameness and herd-
compromises the welfare of the affected animals  level risk factors is complex and few studies have
(WHAY et al., 2003) and may result in reduced investigated it. In particular, stall features (ESPEJO
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and ENDRES, 2007), lying surface (ITO et al.,
2010), time spent away from the pen for milking
(ESPEJO and ENDRES, 2007), the use of automatic
alley scrapers (BARKER et al., 2007), and hoof
trimming practices (ESPEJO and ENDRES,
2007) have been studied as factors associated
with lameness in dairy cows. Most commonly, the
hazard risk analysis concerning lameness at herd-
level is based on observation of prolonged standing
on hard surfaces, poor-quality standing and walking
surfaces, concussive and shearing forces, foot
conformation and claw function, poor-quality and/
or less resilient claw horns, inadequate digital
cushion function, environmental hygiene, routine
foot trimming, penning times, cow flow at milking
and other times, and walking surfaces (HUXLEY
et al., 2012). The assessment of these items is
time consuming and poorly manageable in field
conditions. The development of a scoring system
that is able to categorize the farm on the basis of its
hazard risk level might help clinicians and farmers
to identify potential issues, and to reduce costs
caused by lameness.

The aim of this study was to develop an easy
scoring system for evaluation of the structural
and managerial factors potentially involved in
the pathogenesis of foot lesions, and for the
categorization of dairy farms.

Materials and methods

The dairy farms involved in the study were
randomly selected from the farms managed by the
same nutritionist in the north of Italy. A total of
six free-stall dairy farms (A, B, C, D, E, F) under
intensive management conditions were evaluated
by two expert operators (TS, VR) over a 3 month-
period.

Dairy farm “A” comprised 120 lactating
cows, farm “B” 397 lactating cows, farm “C” 175
lactating cows, farm “D” 237 lactating animals,
farm “E” 178 lactating cows, and farm “F” 1200
lactating animals. The cows were of the Italian
Holstein Friesian breed. All the animals were fed
with a total mixed ration (TMR) using a similar
formulation.
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All the visits were scheduled and performed on
the basis of the hoof trimming plan on each farm.
The evaluation was recorded on a printed chart.
All the data were then digitalized into an Excel
file. The score was composed of the evaluation
of the housing system, flooring, farm design, use
of footbaths, frequency of hoof trimming, and the
continuing education of the employers. For each
parameter, a score of 0 to 2 was assigned, where
the score 0 meant the least appropriate conditions,
and the score 2 represented the best, while score 1
identified conditions in between. Each item on the
Farm Score is presented in Table 1.

At the end of each visit, the recorded data were
used to calculate an overall score for each farm
called the “Farm Score”. Each farm was then
classified as Low Hazard Level (LHL) if it reached
a Farm Score higher than 8, Medium Hazard Level
(MHL) with a score between 4 and 8, and High
Hazard Level (HHL) if the farm had a total score
less than 4.

In the context of the farm visit, the locomotion
score (LS) was also evaluated in all the lactating
animals as reported in the literature (SPREECHER
et al., 1997). Briefly, the cows were observed
standing and walking, paying close attention to
their back posture. Observations were performed
with the animal on a flat and non-slippery surface
that provides good footing for cows.

Finally, theoretical assessment of economic
losses and additional cost per animal were evaluated.
The first index was calculated using the average
monetary value from those reported in theliterature
for each type of hoof lesion (SPREECHER et al.,
1997). The theoretical assessment of economic
losses was then estimated for each farm by adding
the cost of all the foot lesions diagnosed during
the hoof trimming visit. Finally, the theoretical
assessment of additional costs per animal was
calculated for each farm, by dividing the theoretical
assessment of economic losses by the number of
animals on the farm.
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Table 2. Farm Score composed of evaluation of the housing system, flooring, use of footbaths, farm design,
continual education of employees, and the frequency of hoof trimming. Each item can be scored from 0 to 2. The
Farm Score was composed of the sum of the scores of all the items evaluated. Legend: Score 0 - least appropriate

condition; Score 1 - intermediate condition; Score 2 - optimum condition.

Farm

A B C D E F
Housing system 0 1 0 1 1 2
Flooring 1 1 1 1 0 1
Footbath 1 2 1 0 2 2
Farm design 0 2 1 1 1 2
Continuing education 1 1 1 1 1 2
Hoof trimming 0 2 0 2 2 2
FARM SCORE 3 9 4 6 7 11

Table 3. Results of the foot lesion prevalence, average locomotion score, overall Farm Score, and theoretical
assessment of additional economic costs/animal on each farm. Legend: LS — Locomotion score (SPRECHER et al.,

1997).
Foot lesion prevalence Average LS Farm Score Theoretical assessmegt of additional
(%) cost/animal
Farm A 8.30 2.7 3 9.58€
Farm B 2.50 1.5 9 2.89€
Farm C 8.60 2.1 4 9.85€
Farm D 7.20 32 6 8.24€
Farm E 5.60 2.8 7 6.46€
Farm F 0.75 1.8 11 0.86€
Statistical analysis. Data concerning the Farm Results

Score, the foot lesion prevalence, the average LS,
the theoretical assessment of economic losses
and the additional cost/animal were evaluated for
distribution using the Shapiro-Wilk normality test.

A linear regression analysis was carried out in
order to verify any possible correlation between the
overall Farm Score, the foot lesion prevalence, the
average LS, the theoretical assessment of economic
losses, and the additional costs/animal.

The significance level was set at P<0.05. A
commercial statistical software package was used
(GraphPad Prism 8, USA).

40

The Farm Score of each farm involved in the
study is reported in Table 2. Farm A showed the
lowest Farm Score, followed in ascending order
by farms C, D, E, B and F. The Farm Score, the
foot lesion prevalence, the average LS, and the
theoretical assessment of additional costs/animal
on each farm are reported in Table 3.

Farms A and C were classified as HHL, farms D
and E were classified as MHL, while farms B and F
were included in the LHL group.

The Farm Score showed a significant correlation
with the foot lesion prevalence (P=0.0011,R2 0.94)
and with the theoretical assessment of additional
costs/animal (P = 0.001, R2 0.95).

Vet. arhiv 92 (1), 37-44, 2022
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Discussion

Lameness represents a serious problem in the
bovine dairy industry, leading to animal welfare
and production issues (WHAY et al., 2003). The
interaction between lameness and herd-level risk
factors is complex, and few studies have been
performed on this topic. Usually, hazard risk
analysis is time consuming and poorly manageable
in field conditions. The goal for a scoring system is
for it to be easy and fast to perform, and to allow
identification of the hazard risk level for clinicians
and farmers. The faster and proper diagnosis
of problems causing lameness might lead to a
reduction in economic losses.

Farm B and F had a very low prevalence of foot
lesions, associated with a high Farm Score, thus
they were included in LHL. These farms managed
the prevention of foot lesions with functional hoof
trimming performed twice a year, constant and
rational use of footbaths, appropriate farm design,
clean and dry bedding, and qualified and alert
employees (BRIZZI, 1990). Farms A and C showed
a higher prevalence of foot lesions (8.3% and 8.6%,
respectively) and were classified as HHL (Farm
Score 3 and 4, respectively). The high prevalence of
foot lesions in these farms could be due to the lack
of functional hoof trimming as recommended by
the literature. Hoof trimming was only performed
in lame cows, whereas routine claw trimming has
been reported to decrease the incidence of non-
infectious foot lesions (MANSKE et al., 2002a).
Functional hoof trimming improves animal
welfare, as it has positive effects on claw health and
lameness (MANSKE et al., 2002b).

Moreover, the farms suffered from an improper
farm design and poor bedding hygiene. When
the claws are maintained in wet conditions, the
hoof horn and the barrier of the claw skin remain
intact, reducing bacteria penetration and infection
(BLOWEY, 2005). Poor farm design might
have a negative influence on the health of claws.
Prolonged standing by cows due, for example, to
overcrowding, cow ranking and lack of cubicles,
is usually one of the major concerns for bovine
welfare because it may directly impair foot health
(GALINDO and BROOM, 2000). Restricted
access to feed or water can lead to poor cow flow
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and to prolonged standing (BOE and FAEREVIK,
2003).

Farms D and E showed an intermediate hazard
level and foot lesion prevalence. In these cases, the
major faults are the absence of continuous education
of the employees and the lack of footbaths.
Continuous education of employees is important in
order to avoid a lack of awareness of the problem
of lameness, ignoring the causes of lameness, or
underestimation of the severity of the issue (BELL
etal., 2009). It is reported in the literature that in the
United States and the United Kingdom producers
may underestimate the prevalence of lameness
in their herds by up to 40% compared to trained
assessors (WHAY et al., 2003). Footbaths are
the most common herd-level approach to control
lameness due to infectious causes in intensive dairy
farming (SOLANO et al., 2017).

The significant correlation between the Farm
Score, the foot lesion prevalence and the theoretical
assessment of additional costs per animal may
underline the potential usefulness of the Farm Score
designed in the present study.

Lameness and foot lesions represent a huge
concern for dairy farmers, as soon as they lead to
a decrease in dairy cow performance and economic
losses (WILLSHIRE and BELL, 2009). The
prevalence of lameness in dairy cattle ranged from
5 % to 16.5 % in northern Europe (MANSKE et
al., 2002a), and may rise up to 34% in Austria,
Germany (AMORY et al., 2008; RUTHERFORD
etal., 2009) and up to 48% in the US (BICALHO et
al.,2009). This information indicates how important
claw health is for the dairy cattle industry.

The correlation between our Farm Score and
the theoretical assessment of additional costs per
animal might imply the possible use of the score in
the field.

The lack of correlation between our score and
LS may be due to possible variations in measures.
Despite the fact that LS is still considered a useful
and cheap way to identify lameness in cows, the
authors are still concerned about its objectivity
(BECKER et al., 2014). Thus, the statistical model
may be influenced by less precise evaluation. The
theoretical assessment of economic losses did not
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relate to our Farm Score. The results of both LS
and theoretical assessment of additional costs per
animal may be due to the low number of farms
included. Further studies are needed for a better
understanding of these items.

A limitation of the present study is the low
number of farms included. Enrolling a higher
number of dairy farms may make it possible to
include the classification with different hazard
levels in the statistical models.

In conclusion, the Farm Score developed in the
present study may be considered a cheap and fast
way to evaluate the hazard risk level for claw health
on a dairy farm. Further studies will be useful to
evaluate the agreement between different operators
in filling out the Farm Score.
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tocaka lezija papaka u mlijecnih krava: preliminarno istraZivanje novog sustava bodovanja. Vet. arhiv 92, 37-
44, 2022.

SAZETAK

U mlije¢nim je stadima hromost danas vazno pitanje dobrobiti i proizvodnje zivotinja. Razvoj sustava bodovanja
za kategorizaciju farmi na temelju razine rizika od hromosti moze pomo¢i klinicarima, odnosno stocarima, pri
utvrdivanju potencijalnih problema i smanjenju troSkova uzrokovanih tom boles¢u. Cilj ovog istrazivanja bio je
razviti jednostavan i brz sustav za procjenu strukturnih i upravljackih ¢imbenika u proizvodnji koji bi mogli biti
ukljuceni u patogenezu lezija papaka i posluziti za kategorizaciju mlije¢nih farmi. Tijekom tri mjeseca istrazivano je
ukupno Sest mlijecnih farmi sa slobodnim nacinom drzanja. Sustav bodovanja farmi uspostavljen u ovom istrazivanju
ukljucivao je nastambe za zivotinje, podove, organizaciju farme, upotrebu kupki za papke, ucestalost obrade papaka i
kontinuiranom edukaciju zaposlenika. Svakom je pokazatelju dodijeljen bod od 0 do 2, pri ¢emu 0 oznacuje najmanje
prikladno stanje, a 2 najbolje stanje. Sustav bodovanja na farmi pokazao je znakovit odnos sa prevalencijom lezija
papaka (P = 0,0011, R? 0,94) kao i sa teoretskom procjenom dodatnih troskova po zivotinji (P = 0,001, R? 0,95).
Navedeno naglasava potencijalnu korist sustava bodovanja uspostavljenog u ovom istrazivanju kao jeftinog i brzog
nacina procjene razine rizika za zdravlje papaka na mlije¢nim farmama.
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