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ABSTRACT
At four farms in The Netherlands (10% of all farms), footpad injuries were scored to evaluate whether
a plastic mat attached to the wire mesh floor is effective in diminishing serious footpad lesions in
rabbit does, 10 years after the plastic mat was made mandatory in rabbit does cages in The
Netherlands. Footpad injuries were scored once (scoring 0-3) in 100 does at each farm. Parity and
footpad score were registered. The number of young does (≤ 2 litters) was limited to 25% per farm, as
footpad injuries are mostly seen in older does. Farms were quite comparable in footpad scores, the
average footpad score ranged from 0.8 to 1.1. On average 43% of the does had intact footpads, 55%
had a callus and 2.5% had cracks in the callus, no wounds were observed. Based on the results, rabbit
does housed in the wire floor cages furnished with plastic mats show no serious injuries to the
footpads. The earlier expectation and the ambition of the regulation that the plastic mat prevents
pododermatitis is clearly met.
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INTRODUCTION
Pododermatitis in the rabbit is an often occurring illness of varying severity of the sole of the hindlimb
(Drescher and Schlender-Böbbis, 1996). Signs of the condition begin with a small alopecic area on the
ventral surface of the foot; this lesion then becomes erythematous and often evolves into an ulcer
(Olivas et al., 2013). This is known as ‘sore hocks’. Later, if left untreated, the lesion can become
infected with bacteria and fungi. The infection can spread into the blood, resulting in sepsis, or to the
bone, causing osteomyelitis (Martorell, 2014). The disease is assumed to be progressive, whereby
initially scaly, hairless regions with thickened skin eventually ulcerate at a later stage (Ruchti et al.,
2018). In farm conditions, it is commonly seen in older rabbit does (≥ 3 parities) housed on a wire
mesh floor (Rommers and Meijerhof, 1996; EFSA, 2005; Rommers and de Jong, 2011; Rosell and de
la Fuente, 2013). Pododermatitis compromises the welfare of the animals (Drescher and SchlenderBöbbis, 1996; EFSA, 2005). It can cause chronic suffering, especially if the lesions are severe (EFSA,
2005, de Jong et al, 2008, Ruchti et al., 2018). Recently, EFSA (2020) categorized ulcerations due to
pododermatitis as a relevant welfare consequence. Footpad injuries not only comprise welfare, but
also affect productivity (Rosell and de la Fuente, 2009) and are an important reason for culling (EFSA,
2005, Rosell and de la Fuente, 2009). Therefore, it is also of economic importance.
In the nineties of the last century in the Netherlands, footpad injuries in rabbit does were depicted as
relevant and research was started into the effect of alternative floors (other than wire mesh) on the
occurrence of footpad injuries. It emerged that footpad injuries in rabbit does diminished on certain
alternative floors. However, rabbits gnawed on the plastic floors and the floors were highly
contaminated. A good alternative to the wire mesh floor was not available at that time (Rommers and
Meijerhof, 1996). Around 2007, a plastic mat that could be mounted on the wire mesh floor was
introduced in commercial farms in the Netherlands (see Figure 1). According to farmers, this mat
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seemed to minimize footpad injuries. Therefore, an experiment was carried out in 2008 on five
commercial farms by the Wageningen Livestock Research (The Netherlands) (Rommers and De Jong,
2011). It turned out that with the plastic mat on the wire mesh floor, footpad injuries declined
compared to the wire mesh floor. After five parities, 13.3% of rabbit does housed on wire floor had
intact footpads, whereas on the plastic mat this percentage was 81.3%. The average footpad score
(scale 0 to 4) was also significantly lower on the plastic mat (0.17 compared to 0.32 for plastic mat
and the wire floor, respectively). The effect of the plastic mat was mainly effective in older does (>3
parities). In particular, intact footpads or footpads with a callus area smaller than 2.5 cm in diameter
were found on the plastic mat, while footpads with cracks and wounds were found on the wire mesh
floor (Rommers and de Jong, 2011). Because of the beneficial effect of plastic mats in reduction of
pododermatitis, the plastic mat (or other material with similar properties to plastic) with a minimum of
900 cm2, was made mandatory for rabbit does and included in 2009 to the by farmers self-imposed
regulation from 2006 ("Welzijnsverordening konijnen"; PPE, 2006) and later incorporated in the
Dutch law ("Wet Dieren") in the Netherlands. Because of the major impact of pododermatitis on the
welfare of rabbit does, measures were also taken by several other countries. Belgium, Germany and
Switzerland have introduced legislation which makes alternative plastic floors mandatory for rabbit
does as well as for meat rabbits.
The question arises whether plastic mats, 10 years after implementation in the Netherlands, are indeed
effective in practice to diminish footpad lesions. The objective of our study therefore was to make an
inventory to assess whether does housed on plastic mats have reduced incidence of footpad injuries
compared to a decade earlier.
MATERIAL AND METHODS
Four commercial rabbit farms were visited during winter 2018-2019, representing 10% of rabbit farms
in The Netherlands. The number of does per farm ranged between 750 to 1900 does. Hyla (Hypharm,
France) and Hycole rabbits (Hycole, France) were used at the farms on which different semen of
different types of bucks (Hycole (Hycole, France), Hyla and Grimaud (Hypharm, France)) was used
for the production of meat rabbits. Does were housed in enriched cages (Meneghin, Italy) with a wire
mesh floor and a plastic mat attached to the wire mesh floor (see Figure 1). The plastic mat was 24 x
40 cm in size. Per farm 100 randomly chosen rabbit does were scored for footpad injuries. To prevent
that mainly young does would be scored, a maximum of 25 young does (≤ 2 parities) were taken per
farm. The others were multiparous (≥ 3 parities) rabbit does. Parity of the does was registered. The
conditions of the footpads were scored as follow: 0= intact footpads; 1= no hairs, callus formed; 2=
callus, cracks have formed; 3= wounds (Rommers and de Jong, 2011). The footpad score for a doe
was determined by the highest score of the two footpads of the hind legs.

Figure 1. Left side: Enriched cage with plastic mat attached to the wire mesh floor (highlighted by the
circle in the picture) and right side: detailed picture of the plastic mat.
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RESULTS AND DISCUSSION
Figure 2 presents the distribution of the parities of the does scored for footpad injuries over the four
farms. The number of does declines as parity get higher and does get older. This is a normal situation
due to the regular culling and replacement of does in commercial farms. Farms were quite comparable
in footpad scores, the average footpad score ranged from 0.8 to 1.1± 0.9. Figure 3 shows the overall
footpad scores per parity. On average 43% of the does had intact footpads, 55% had a callus and 2.5%
had cracks in the callus. In two does, the score tended to an open wound while the upper skin was
absent, but no blood was visible. No bloody wounds were found. Per parity the percentage of does
with intact footpads declined by 3.5%, whereas the percentage of does with a callus increased by
3.6%. The percentage of does with cracks was low and increased by 0.3% per parity. This is in line
with the findings of Rommers and de Jong (2011). Unexpectedly, cracks were recorded on one young
doe (parity 1). Other research shows that footpad problems generally only manifest themselves around
the third parity (Rommers and de Jong, 2011), the single young doe seems an exception or a
registration error.

Figure 2. Distribution per parities of does used for scoring footpad injuries in four rabbit farms with
100 does samples per farm.

Figure 3. Footpad score according to parity with linear regression lines.
(score 0= intact, score 1= with callus, score 2= with cracks in callus, score 3= wounds
-.-.- = linear regression line for score 0, ---- = linear regression line for score 1, ........= linear
regression line score 2)
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The purpose of this inventory was to check whether 10 years after the introduction of the plastic mat,
the incidence of footpad injuries was still reduced. The results of this evaluation show that there are no
severe problems with footpad injuries in rabbit does nowadays in The Netherlands thanks to the use of
the plastic mat.
To what extent is the welfare of the rabbit at stake? Footpad disorders range from the baldness of the
footpad through the development of calluses to real wounds. The question is at what stage the welfare
of the animal is influenced. Drescher and Schlender-Böbbis (1995) stated that the welfare of rabbits
was negatively influenced from the appearance of calluses, because then the damage is irreversible.
We have no evidence that a callus does cause discomfort and is therefore not a deterioration of
welfare. Similarly, EFSA (2020) only takes ulceration into account as discomfort. A perspective is that
development of calluses is a beneficial adaptation mechanism of the animals to the pressure imposed
on their soles. However, from another perspective, calluses can pose a risk (or indicate an early
stadium) of fissures and wounds. Cracks and wounds can cause pain and discomfort. Despite the use
of a plastic mat, in a large proportion of does develop calluses. In the current systems, cracks were
found in only a small percentage of does and no wounds were observed. From a welfare point of view,
the mats appear to meet expectations.

CONCLUSIONS
Rabbit does housed in the wire cage furniture with a plastic mat to protect their soles shows no injured
footpads. The expectation that the plastic mats prevent pododermatitis is confirmed in practice.
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