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Abstract

Bioacoustics is the study of sound in animals. It looks at the
ways in which animals communicate as well as the positive
and negative effects of environmental sounds. Music is the
most common therapeutic use of sound, but other modalities
such as chanting, tuning forks, and nature sounds have been
employed by sound practitioners. Research in various species
shows that noise can have a detrimental effect on physiology
and behavior. Music studies reveal trends, but it is not clear as
to what types of music work best for calming or enrichment
and if any species differences exist. Further research with
larger numbers of subjects may elucidate these points. We may
also find that response to acoustic therapy is individualized,
and an understanding of physical, emotional, environmental,
and bioenergetic factors are needed to design an appropriate

therapy plan.

Introduction

Sound is an important part of every animal’s surroundings. This
is especially true for those suffering from anxiety disorders.
Most owners do not realize the significance of sound in their
homes, and many veterinarians are not cognizant of the sonic

environment exposure of their hospitalized patients.

Sound is a type of electromagnetic radiation. Its frequency,

or pitch, is measured in hertz (Hz). One Hz is defined as one

complete wave cycle per second. Humans hear frequencies of
20-20,000 Hz, and dogs hear between 40-45,000 Hz. Cats can
hear frequencies up to 64,000 Hz (1, 2). Both dogs and cats
can hear sounds that are much further away than humans can

perceive (3).

The intensity or loudness of a sound is measured in decibels
(dB). Hearing damage occurs instantly at 100 dB and can also
be caused by prolonged exposure to levels above 85 dB. The

dB of some common sounds are listed in Table 1 (3).

Decibels for Common Sounds
Whisper 30 dB
Traffic 70 dB
Conversation 40 dB
Lawn mower 90 dB
Dishwasher 60 dB
Rock concert 130 dB
Vacuum 80 dB
Garbage disposal 80 dB

Table 1.
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Bioacoustics is the study of sound in animals. It looks at the
ways in which animals communicate as well as the positive and
negative effects of environmental sounds. Psychoacoustics
is the discipline that studies the perception of sound
in humans (4). This includes how people listen, their
psychological responses, and the physiological impact of music
and sound on the human nervous system. Research suggests
that psychoacoustic concepts also apply to animals (5). The
purpose of this article is to review the effects of sound and

music on various animal species.

SOUND AND THE NERVOUS SYSTEM
Dr. Alfred Tomatis, is

considered the father of psychoacoustics, as he was one of

The French otolaryngologist,

the first people to understand the effects of sound on the
nervous system. Tomatis realized that sound is a nutrient
for the body, thereby being useful to calm, stimulate, and
balance the nervous system. Although beyond the scope of
this article, Tomatis’ principles are still being used in human

acoustic therapy today (5).

A key neurologic concept important in sound awareness is the
orienting response, which occurs when the nervous system
becomes aware of a stimulus (6). Whether the individual is
cognizant or not, the brain actively engages with any stimulus.
In the case of hearing, the process quickly goes from passive
hearing to active listening. If the stimulus is low level, the
nervous system reverts back to its original state. More intense
stimuli create startle and fight or flight responses. For example,
animals experience sudden arousal when an unusual or loud

sound is heard.

The orienting, startle, and fight or flight responses are all
survival mechanisms which are especially meaningful in
prey animals. The ear pinna on dogs, cats, and horses allow
the reception of sound to occur on a much more sensitive
level than in humans. While an orienting response may
get an animal’s attention but not elicit overt fear, negative
consequences can still occur. Ongoing instinctive reaction to
sudden noise can interrupt the animal’s relaxed state. This
can be especially significant in the veterinary setting when ill

patients are not able to rest.

NOISE TOXICITY
Hearing loss and noise induced stress have been well
documented in many species, including laboratory animals.

While variability in hearing damage is seen among strains of

mice, most are negatively affected by aloud environment (5, 7).
Background laboratory noise routinely reaches 80 dB, with
humanactivity transientlyincreasingintensitybyup to40dB (8).
Moreover, early exposure to noise accelerates age induced

hearing loss (9).

Other noise related toxicities have been noted in both mice
and rats. Stress hormones and blood pressure increase with
intense sounds, and chronic noise exposure can produce
increases in blood pressure that last for weeks after the
environment is normalized (10). Birth defects have been
documented in mice and rats when the mother was exposed
to noise pollution during pregnancy. Behavioral changes were

also seen in the offspring (11, 12).

Dogs also exhibit negative effects from noise. In one study,
sound blasts increased heart rate and salivary cortisol levels
and elicited postural signs of anxiety (13). Consistent ambient
levels of 85 dB are reported to create anxiety in canines (14).
Brain Auditory Evoked Response (BAER) was used to measure
hearing loss in kenneled dogs housed at a facility in which
background noise often reached 100 dB. All 14 dogs studied
had hearing loss within 6 months (15).

Wildlife are not immune to noise pollution. Global efforts
have increased to protect cetaceans from modern sound
technology. Sonar often reaches over 200 dB and can disrupt
normal communication among whale populations and create
behavioral changes (16). Sea lions, dolphins, and other marine
life are also affected by human induced sound (17-21).

HEALING SOUNDS

While noise toxicity can have far-reaching detrimental effects,
sound can also be used for healing. Much of the discipline
of positive sound therapy is based on the psychoacoustic
principles of resonance and entrainment. Resonance
describes the effect of 1 frequency on another. The vibration
of sound causes a change in the frequency of a cell, muscle,
or organ. Entrainment is the process by which periodic
rhythms cause major body pulse systems (heart rate, brain
waves, and breath) to naturally speed up or slow down (22).
Through these acoustic processes, sound causes a physiologic

effect on the body.

Patternidentification is another component of psychoacoustics
and is related to the complexity of sound. When a new pattern

is introduced, the nervous system engages the orienting
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response. The focus of the brain turns to this sensory input
with active listening. Once the pattern has been processed,
the brain returns to a passive hearing state. While pattern
identification appears to be relevant in animals, it is not
known whether more complex psychoacoustic properties such

as intervals and harmonies influence them (23).

Music is the most common therapeutic use of sound, but other
modalities such as chanting, tuning forks, and nature sounds
have been employed by sound practitioners. Music therapy has
been well studied in humans. It has been shown to be useful
for many conditions, including neurologic rehabilitation,
dementia, and pain (5, 24, 25). Music also improves quality of

life and assists with concentration and relaxation (26).

Sound therapy has been studied in a variety of animal species.
Cows were more likely to come into the milking parlor if they
were signaled by music (27). An increase in growth rate was
seen in chickens exposed to music, and stress was reduced in
layer chicks when sound was used for enrichment (28, 29). A
pilot study in horses suggested that eating decreased when jazz

was played, but increased with country music (30).
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Music therapy and sound enrichment are low cost, easy
modalities to enrich the lives of captive animals. Whether it
be a short term stay in a veterinary clinic or shelter, or long
term captivity in a sanctuary or zoo, sound can play a key
role in enhancing the welfare of these animals. Wells found
that the quality of life for Asian elephants and gorillas was
improved through auditory enhancement. Gorillas showed
a tendency toward relaxation and a reduction in stress
behaviors with rainforest sounds and classical music (31).
Elephants had a significant decrease in stereotypic behaviors

with classical music (32).

Dogs also respond well to environmental enhancement
with sound. Classical music decreased stress behaviors
in kenneled dogs better than heavy metal, pop, and
conversation (33). Heart rate variability, a measure of stress,
also improved with classical music in kenneled dogs. This
change was still measurable after 9 days of music therapy,
meaning the dogs did not habituate to the music (34). And
yoga music was effective in reducing stress behaviors in the

veterinary setting (35).
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Four types of psychoacoustically arranged classical music
were tested by Leeds, Spector, and Wagner. Results
suggested that all classical music does not have the same
effect on behavior in dogs. Varying the instrumentation
and tempo produced differences in results, with slower
tempos and simpler sounds having the greatest calming
effect (5). In the second phase of the research, music with
the most calming effect was tested against normal classical
music. Twice as many anxiety behaviors were reduced with

the psychoacoustically arranged work (5).

Work has also been done with cats. In a study of young,
middle-aged, and older felines, results showed that they
preferred music with frequencies and tempos similar to what
is heard in feline communication. The young and older
cats responded more than the middle-aged subjects (5).
Psychoacoustic principles that stimulate the nervous system
have been used for enrichment in cats, but data is not yet

available on its efficacy (36).

Environmental sound is important even when the individual is
not cognizant of the surroundings. A study of 12 cats showed
that respiratory rate and pupil diameters changed depending
on whether classical music, pop, or rock was played during
spay procedures. Classical music had the most positive effects,
pop was intermediate, and heavy metal caused increased
respiratory rate and pupil diameters, indicating a stress

response (37, 38).

While research in sound therapyis promising, variability among
studies does exist. In a more recent study of Lowland gorillas,
only natural sounds reduced stereotypic behavior; classical or
rock music did not (39). Similarly, a study in kenneled dogs did

not show a difference between psychoacoustically arranged

classical music when compared to other types of music. Nor-
mal classical music did best at reducing stress, and heavy metal

increased stress induced behaviors (40).

Conclusion

Music is just one aspect of the vast array of sounds affecting
the complicated auditory and nervous systems in animals and
humans. When we consider species and individual differences
in communication, sensory processing, and adaptation, it is
not surprising that music research is revealing trends but no

definitive answers.

While it is clear that noise has a detrimental effect on many
species, the effects of music are not as apparent. We may be
witnessing challenges similar to studying any complementary
modality. For example, subjects in an acupuncture study may
all have the same clinical disorder but require very different
points due to their underlying nature and imbalances.
They all receive acupuncture, but a set of points that helps
one individual may not be appropriate for the other. In our
conventional mindset of controlling every variable (i.e., all
subjects receive the same acupuncture points), we may make

incorrect conclusions from the data.

Conversely, further research with larger numbers of subjects
may show us that species variation does exist, and we may find
that one species prefers nature sounds while another requires
classical music. But if we apply holistic concepts to acoustic
therapy, we are more likely to find that an understanding of
physical, emotional, environmental, and bioenergetic factors
are needed to design an appropriate therapy plan. Truly
effective sound therapy may need to be prescribed on a case
by case basis.
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