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Introduction

Morgan and Tromborg, 2007). Unfortunately, the dogs
themselves cause most of the noise in kennels. The
challenge, therefore, is to reduce noise caused by the
resident dogs. One way to do that is to incorporate
materials such as sound-reducing panels into kennel
design and installation. Such
creative interventions can
reduce the levels of noise that
dogs experience and provide a
healthier environment.
Caretakers should consider
why dogs bark excessively
and should develop a plan to
address these issues. Several
studies have focused on
identifying behavioral
modification strategies that
can alleviate dogs’ barking intensity and frequency—
and, thus, excessive noise. These include exposing dogs
to dog-appeasing pheromones (Tod et al., 2005) and
pheromones from other animals such as pigs (McGlone
et al., 2014); playing music in the kennel (Wells et al.,
2002); having the dog wear a citronella collar (Wells,
2001); providing the dog with conspecific social interactions (Mertens and Unshelm, 1996); and dog laughter
playbacks (Simonet et al., 2005).
One of the most effective strategies for ensuring a quiet
and calm kennel may be consistent, positive humananimal interaction. For example, in addition to communicating with each other, dogs may be attempting to
solicit human attention. Research has identified that
humans are able to categorize bark recordings based
upon the context in which they were originally recorded
(Pongrácz et al., 2005; Pongrácz et al., 2006). This
suggests that barking may be a form of interspecies
communication with humans. Yin and Richardson

Protecting the welfare of dogs in kennels requires
consideration of their unique sensory and thermoregulatory capabilities. Because dogs and humans perceive
environments very differently, it is important to ensure
that dogs’ housing environments are tailored to meet
their needs, rather than the
needs of their caretakers.

Noise
In 2007, the National Institute for Occupational Safety
and Health released a report
indicating that the sound
levels in kennels could cause
hearing loss in kennel workers. Because dogs are more sensitive to sounds than are
humans (Lipman and Grassi, 1942), excessive noise
levels within kennels also pose a serious health and
welfare concern for dogs. Consistently noisy kennels are
common (Coppola et al., 2006), can be aversive to
dogs, and can lead to over-stimulation and hearing loss
(Scheifele et al., 2012). Sales et al. (1997) found that
kenneled dogs were exposed, on average, to noise levels
as high as 120 dB during the day. Similar results were
found by Scheifele et al. (2012), who recorded daily
kennel noise levels ranging from 100–108 dBA. This
exceeds the Occupational Safety and Health Assessment
levels of safe hearing for humans (90 dBA for 8 hours/day;
95 dBA for 4 hours/day; 100 dBA for 2 hours/day).
Continuous, excessive noise may also cause distress in
dogs, just as it does in laboratory animals that “…begin
to exhibit symptoms correlated with elevated stress
when ambient sound pressure levels approach 85 dB for
extended periods of time” (Anthony et al., 1959;
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(2006) found that 48.7% of respondents to a survey
reported “indoor barking as an attention-seeking
behavior.” For dogs that bark excessively to elicit increased human-animal interactions, incorporating play,
walks, or petting into their daily care routine may
reduce this behavior. Training also may help facilitate a
quiet environment. Through feeding toys, puzzles, and
reinforced periods of quiet behavior, dogs may learn that
quiet behavior, rather than barking, earns them rewards.

at the dog’s level. Measuring what humans breathe in
alleyways and at human height does not yield useful,
animal-relevant information. The Occupational Safety
and Health Administration recommends that human
exposure to ammonia concentration in air should be
limited to no more than 25 ppm for no longer than 8
hours (Eller and Cassinelli, 1994). Studies investigating
the impact of ammonia on dogs showed that continuous exposure to ammonia for several weeks can cause
eye and nasal irritation (Grant, 1974). Therefore,
ensuring adequate ventilation at the dog level is important to dog health and welfare.

Odors
Dogs have an extremely acute sense of smell; thus, the
odors (or lack of odors) in the kennel can potentially
influence their well-being. Routine husbandry procedures, such as cleaning, can greatly impact the dog’s
olfactory environment and cause disruptions that might
be overlooked by caretakers.
For example, while it is well
known that certain cleaning
agents may cause nasal
irritation or contain scents
that dogs find aversive, even
daily cage cleaning may be
stressful for animals that
mark their territories
(Hediger, 1964). The
constant disruption of their
odor fields may make them
feel frustrated or insecure.
Providing safe, appropriate items (such as bedding that
dogs will not ingest or destroy) that retain familiar odors
in a cleaned kennel may help ensure both kennel cleanliness and dog security.
While permitting dogs to maintain familiar odor fields
may enhance their sense of security in a kennel, careful
introduction of novel scents may also help relax and
decrease stress in dogs. Graham (2005) found that some
odors, such as lavender and chamomile, caused dogs to
be more relaxed. Dogs with this odor enrichment spent
more time resting and less time barking than did dogs
without odor interventions. To avoid causing inadvertent irritation to dogs, it is important to ensure that any
odor preparations introduced to the kennel environment are safe for dogs and approved by veterinarians.

Temperature and Humidity
Ambient temperatures that are too hot or too cold for
dogs to be comfortable can be stressful, potentially
altering behavior and
physiological function. For
most dogs, the thermoneutral zone (the range of
ambient temperature in
which the animal is able to
maintain normal body
temperature without a
change in metabolic rate) is
20°C (68°F) to 30˚C (86°F)
(NRC, 2006). This range
can vary depending on a
dog’s age, size, and breed.
For example, for huskies, the lower critical temperature
is 0°C (32°F) while the upper limit has been noted as
30˚C (86°F). However, the upper limit is currently
debated for this breed (NRC, 2006) and should be
further investigated. Thus, caretakers must be prepared
to make adjustments accordingly and carefully monitor
dogs for indications of thermal discomfort, which can
include panting with tongue extended, constant shifts
in lying area and position, excessive drinking, shivering,
or huddling with a pen-mate.
The recommended dry-bulb room temperature (the
temperature of air measured by a thermometer freely
exposed to the air but shielded from radiation and moisture) for kenneled dogs is 18°C (64.4°F) to 29°C
(84.2°F) (NRC, 2011). The ambient temperature in the
facility or in the sheltered part of the outdoor facility
must not fall below 10°C (50°F) (USDA, 2013), and
auxiliary ventilation must be provided when the ambient temperature is 29.5°C (85°F) or higher (USDA,
2013). When temperatures fall below 10°C (50°F),

Ventilation and Airflow
Providing good air quality within the kennel is critical
for ensuring dog welfare. Air quality measurements or
assessments should be taken within the dog’s kennel and
2

Promoting the Welfare of Kenneled Dogs: Environmental Considerations
bedding or other measures to conserve body heat must
be provided (USDA, 2013). Further, the ambient
temperature for indoor, sheltered, and mobile or traveling housing facilities should not drop below 7.2°C
(44.9°F) or rise above 29.5°C (85°F) for more than four
consecutive hours when animals are present (USDA,
2013). As the kennel is the dog’s home environment, it
is important to measure ambient temperature at the dog
level, rather than at caretaker level, to ensure a comfortable temperature for the dog.
In addition to temperature, relative humidity can
impact a dog’s ability to thermoregulate. Very little
research has been conducted to identify optimal relative
humidity in dogs. However, most mammals should be
housed at humidity levels between 30% and 70%
(NRC, 2011). The USDA indicates that dogs in areas
with relative humidity levels of more than 70% are at
increased risk of heat stress (USDA, 2013). Therefore,
monitoring both the temperature and the relative
humidity of kennel dog enclosures is an important
component of best practices.

as well as behavioral needs are met. Optimizing the
kennel environment depends on finding a balance
between maintaining a safe, sanitary environment and
one that appropriately accommodates the dog’s sensory
capabilities, thermal comfort, and security needs.
Ultimately, decisions about the kennel environment
must focus on dog welfare, rather than human comfort.
Understanding the biology of the dog is, therefore,
critical to facilitating best practices for dog care and
well-being.
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