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Introduction

chickens choose to lie down while
eating instead of standing as their
sound counterparts would (Weeks et
al., 2000).
Safeguarding good foot health by
identifying and using appropriate
flooring surfaces is, therefore, a smart
investment (Bruijnis et al., 2012) for
both animal welfare and economic
reasons. Proper foot care and access to
appropriate flooring for standing,
lying, eliminating, and resting are
paramount for good animal welfare as
is early identification of potential
problems and intervention to prevent
long-term foot health issues
(Groenevelt et al., 2014).
For example, dairy cows housed on
rubber slats were less likely to suffer from foot disease
than were cows housed on solid rubber flooring (Hultgren and Bergsten, 2001) while cows housed on concrete were more likely than cows on solid rubber to
become lame, develop heel erosions, and have increased
rates of claw growth and wear. Additionally, Asian
elephants have been observed engaged in more resting
and locomotion behaviors on rubber floors than on
concrete floors (Meller et al., 2007).
Not only do animals show different physiological
responses to different flooring types, but when offered a
choice, they often prefer one flooring type over another.
For instance, sows exposed to three different types of
floors (concrete, plastic coated rod, and galvanized
metal rod) preferred concrete floors before delivering
their piglets and avoided metal floors afterward (Phillips
et al., 1996). Sheared ewes preferred softer floors with
lower thermal conductivity (Færevik et al., 2005), and

Interest in improving the welfare of
dogs maintained in kennel environments has resulted in debate about the
scientific basis for current standards
for housing dogs in the United States.
The commercial dog breeding industry is widely criticized relative to dog
welfare, and dogs’ housing conditions
often are a focal point. While much
attention has focused on the genetic,
health, behavioral, and psychological
well-being of dogs in these operations
(Scott and Fuller, 1965; Hubrecht et
al., 1992; Serpell and Jagoe, 1995;
McMillan et al., 2011), few studies
have focused on the welfare implications of the flooring on which dogs are
maintained.

Effects of flooring on animal
health and welfare
While little information exists about how kennel
flooring affects dog well-being, the effects of flooring on
the behavior and welfare of farm animals are well
documented. Much of what has been learned from
those studies can be applied to dogs kept in kennels.
Studies have shown that some types of farm floors can
cause locomotion problems, lameness, injury, overall
foot health issues, and animal discomfort (Phillips and
Morris, 2001; Telezhenko and Bergsten, 2005; Cook
and Nordlund, 2009; KilBride et al., 2009; Hester et
al., 2013). These problems often change the behavior of
the animals. For example, lame dairy cows spend more
time lying (Ito et al., 2010) and less time eating (Galindo and Broom, 2002) than sound cows, while lame
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chickens raised on either litter or wire mesh preferred
litter over mesh when given the choice (Dawkins,
1983). These studies demonstrate that animals have
preferences for flooring surfaces, and these may change
depending on the environment or situation.

Concrete and PVC-coated, diamond-shaped wire mesh
flooring are common flooring materials used by commercial dog breeders, distributors of dogs, and retail pet
stores. These types of flooring are often used in laboratory settings as well. Surprisingly, however, few studies
appear to have examined the effects of these or any
flooring surfaces on dog behavior, health, and overall
well-being. Consequently, although some groups oppose
the use of coated wire flooring for long- and even
short-term housing of dogs, the basis for mandating for
or against them seems ambiguous at best.
Only one study (Kovacs et al., 2005) has examined the
relationship between flooring and any aspect of dog
health. However, assessing the effects of flooring
was not the focus of the
study; instead, flooring
was only one of many
factors that appeared to
contribute to interdigital
interdigital cysts in adult
beagles. While the
occurrence of cysts
increased as dogs spent
more time on every type
of flooring evaluated
(PVC-coated wire mesh
floors; flat bar steel,
uncoated; and flat bar, PVC-coated), the occurrence of
cysts was lowest (8%) in dogs kept on PVC-coated wire
mesh. At first glance, this might appear to contradict
objections to coated wire mesh flooring, but a more
comprehensive examination of the effects of this
material on dog foot health, along with other commonly
used surfaces, is essential before conclusions and
recommendations can be made as to their suitability
for dogs in both the short- and long-term.

Understanding the impacts of flooring
to improve dog behavior and welfare
To ensure dog welfare, the flooring chosen for housing
of dogs must meet several key criteria. It should allow
the dog to separate itself from its excrement, be safe and
comfortable for lying, standing, walking and eliminating, and it should be easy to clean.
Dogs confined in an
enclosure may spend
more time with their feet
in contact with urine and
feces than they would if
not confined. Even when
excrement is removed
daily, a porous kennel
floor may become saturated with urine due to
repeated use. When the
dog walks on the same
surfaces used for urination and defecation, the
animal’s feet are exposed
to these irritants more often than would normally
happen. Prolonged exposure of this kind may cause foot
health problems. Thus, improper flooring can create
unwanted foot health issues (Webb and Nilsson, 1983)
that may cause pain and compromise dog welfare.
Safe and species-appropriate flooring is therefore paramount for good foot health. Dogs, like other animals,
can slip and fall on uneven or slippery surfaces (Grandin, 1996; Weeks et al., 2002), and the texture of the
flooring may impact gait (Flower et al., 2007) as well as
foot wear and tear (Newton et al., 1980). Additionally, a
surface’s material, slope, texture, and finish all affect the
animals’ comfort and health. If the flooring is difficult
to walk on, a dog may alter its gait in adaptation, and
that can, in turn, cause joint and mobility problems.
Further, some flooring materials may harbor bacteria or
may be more difficult to sanitize, which could lead to
greater risk of disease.
Currently, information is scarce on the effects of flooring surfaces on dogs of different breeds and sizes.

Establishing guidelines for
appropriate flooring for dogs
As has been demonstrated in other animals, flooring is
important to dog welfare, and many factors must be
considered when selecting an appropriate flooring
surface for them. Where some guidance exists in regard
to appropriate flooring types, the scientific basis for the
recommendations is often questionable. For example,
the Guide for the Care and Use of Laboratory Animals
(NRC, 2013) states only that “flooring should be solid,
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perforated, or slatted with a slip-resistant surface” and
recommends that solid resting areas may be useful when
wire mesh flooring is used, given the risk of foot lesion
development in rodents and rabbits (NRC, 2013). The
Guidelines for Standards of Care in Animal Shelters
(Newbury et al., 2010) indicate that non-porous flooring
surfaces should be used and that these should be easy to
clean and disinfect, and able to withstand repeated
cleaning. Additionally, they list wire-mesh or slatted
cage floors as unacceptable surfaces. However, no
supporting citation for the guidance is provided.
It is evident, therefore, that more research is needed to
identify the effects of different flooring surfaces on dog
health, preference, and comfort. A better understanding
of the flooring type(s) dogs prefer for resting, standing,
and eliminating—and which floors minimize injuries and
other health risks—is needed to inform recommendations
for the types of flooring that are most appropriate for
dogs of various ages, conditions, breeds, and weights.
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