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Abstract. Anthropogenic noise is considered an important physical factor of the urban environment that
may modify behavioural, neurophysiological and sensory responses in the domestic cat Felis catus. The aim
of this study was to conduct a meta-analytical synthesis of scientific evidence on the effects of household,
traffic, clinical and other anthropogenic noise on the auditory system of Felis catus in different ecological
niches. The study used systematic literature searching, comparative analysis of experimental and clinical
studies, qualitative meta-analysis, normalisation of acoustic indicators in dB, Hz and kHz, and synthesis
of data on behavioural, cardiovascular, endocrine and neurological responses. Noise sources acting in the
home, veterinary clinic, shelter, hospital environment and open urban space were examined. It was found
that cats, owing to their broad hearing range and their ability to respond to high-frequency and ultrasonic
stimuli, may show stress responses even to sounds perceived by humans as ordinary household noise
or as relatively low-intensity signals. The results of the study showed that as noise frequency increased,
cats experienced stress, and the functioning of their cardiovascular system deteriorated. Additionally,
noise can affect the endocrine system, as stress leads to the release of excessive amounts of hormones,
which in turn affect the functioning of the entire organism. There was also a deterioration in hearing
due to an increase in the frequency at which sounds were perceived, which subsequently led to the
development of symptoms of deafness. Thus, sounds that humans perceive as ordinary and everyday
are stressful for animals and can influence changes in their behaviour. In addition, prolonged exposure
to anthropogenic noise can cause deafness in animals, leading to complete or partial hearing loss. The
practical value of the study lies in the possibility of using the obtained results by veterinarians, shelter
staff, cat owners and bioacoustics researchers when designing acoustically environments for Felis catus
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Introduction

The problem of anthropogenic noise goes beyond
the traditional understanding of noise pollution
as a source of discomfort for humans. For the
domestic cat (Felis catus), noise is not merely an
acoustic background but a sensory stimulus that
can alter orientation, avoidance behavior, the
quality of rest, and physiological balance. This
issue becomes particularly significant in urban
environments, where the animal is simultane-
ously exposed to traffic, household appliances,
electronic signals, clinical noise, construction
sounds, loud music, and sudden, abrupt stimuli.
The practical significance of the topic stems from
the fact that most of these sounds are perceived
by humans as a normal part of the residential or
professional environment, whereas for a cat with
a wider hearing range, they may have a different
intensity and biological significance. The theo-
retical importance of the study stems from the
need to integrate a biophysical understanding of
auditory perception, neurophysiological mecha-
nisms of stress,and modern approaches to animal
welfare. Underestimating the acoustic environ-
ment can lead to misinterpretation of behavioral
changes, where fear, avoidance, aggression, or lit-
ter box issues are attributed solely to the animal’s
“temperament” rather than sensory overload.
Therefore, studying the impact of anthropogenic
noise on Felis catus is relevant both for veterinary
practice and for creating a safe home, clinical,and
shelter environment.

Anthropogenic noise is relevant to feline
welfare because it may alter how a cat detects,
interprets and avoids biologically meaning-
ful signals. H.P. Kunc & R. Schmidt (2019), in a
cross-taxon meta-analysis, Pdemonstrated that
behavioural effects of anthropogenic noise are re-
peatedly reported across animal groups, although
effect magnitude varies strongly among studies.
A.C.M. Kok et al. (2023) extended this perspective
from individual responses to community-lev-
el consequences of chronic noise, emphasising
that prolonged exposure can modify interactions
among organisms. L. Terray et al. (2025) mapped

the recent evidence on airborne anthropogenic
noise and identified strong taxonomic and meth-
odological unevenness; domestic cats remain far
less studied than many wildlife groups.

The available feline evidence suggests that
risk is context-dependent. N. Furgala et al. (2022)
showed that veterinary background noise elicit-
ed fear-related responses in cats moving freely
in a confined space. B. Eagan et al. (2021) record-
ed greater fear-related behaviour in shelter cats
during noisier observation periods, particularly
after transitions from quiet to noisy conditions.
Girao et al. (2024) examined hospitalised cats and
found that behavioural stress scores, respiratory
rate and plasma cortisol generally increased as
ward noise level and exposure time increased.
High-frequency sound additionally has clinical
relevance for a subset of cats.

The aim of the study was to conduct a anal-
ysis of scientific data on the impact of anthropo-
genic noise on the auditory system of Felis catus
in order to identify patterns between the acoustic
characteristics of noise, the biophysical mecha-
nisms of auditory perception, behavioral manifes-
tations of stress, and the risks of hearing impair-
ment. Research objectives:

» to systematise the structural features of
the auditory system in cats;

» establish the frequency and intensity of
noise in the apartment;

» analyse the impact of noise on the health of
cats and the functioning of the cat’s auditory system.

The study focused on the auditory system
and the associated behavioral and physiologi-
cal responses of Felis catus in various ecological
niches. The subject of the study was the intensity,
frequency, duration, and source of anthropogenic
noise, as well as cats’reactions to domestic, trans-
portation, clinical, hospital, and shelter acoustic
stimuli. Methodologically, the study was conduct-
ed as a analytic review. Sources were selected
from PubMed, Scopus, Web of Science, Science-
Direct, SpringerLink, Cambridge Core, MDPI, Fron-
tiers, and Google Scholar database for the period
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from 1985 to 2025. Using the following keywords:
“domestic cat”, “frequency”, ‘external ear”, “stress,
deafness”, “human activity” Inclusion criteria were
the presence of data on Felis catus or relevant
models of noise impact on animals; a description
of acoustic parameters, specifically dB, Hz, kHz, or
the type of sound stimulus; an assessment of be-
havioral, physiological, neurological, or auditory
consequences; a clear description of the sample
or study design; and the availability of biblio-
graphic data. Exclusion criteria included publica-
tions lacking a scientific framework, promotional
materials, texts where the author or source could
not be identified, as well as reports in which noise
was mentioned without any connection to hear-
ing, stress, or animal welfare. The quality of sourc-
es was assessed based on the completeness of
the sample description, the transparency of the
intervention methodology, the presence of a con-
trol group or a comparative design, the accuracy
of outcome measurement, and the consistency of
conclusions with the data obtained.

Sources of anthropogenic noise
and the biophysical characteristics
of Felis catus hearing
In literature, acoustic stress is increasingly viewed
as an interdisciplinary issue that brings together
bioacoustics, ethology, ecology, neurophysiology,
and veterinary medicine. C. Duarte et al. (2021),
H. Slabbekoorn et al. (2018) in a comprehensive
review of changes in the Anthropocene sound
environment, demonstrated that anthropogenic
sounds can disrupt animal communication, orien-
tation, and behavioral responses. G. Arcangeli et
al. (2023),). Marlow (2025), P.Benz et al. (2024) in
synthesising data on the neurobehavioral effects
of noise in animals, concluded that prolonged or
intense noise can influence anxiety, cognitive re-

sponses, activity, and stress response.

For a household cat, anthropogenic noise
is a heterogeneous exposure rather than a sin-
gle measurable variable. The relevant physical
characteristics are sound pressure level, frequen-
¢y spectrum, temporal pattern, intermittency,
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duration, distance from the source and acoustic
properties of the room.Avacuum cleaner, extractor
hood or washing machine can produce a relatively
high continuous level, whereas a dropped metal
object, an alarm signal or a printer notification is
brief but abrupt and may contain salient high-fre-
quency components. C. Kight & J. Swaddle (2011)
argued that such distinctions determine whether
sound masks meaningful cues, diverts attention or
is perceived as a threat. G. Arcangeli et al. (2023),
in a systematic review of neurobehavioural alter-
ations from noise exposure in animals, summa-
rised changes in anxiety-like behaviour, cognition
and neuroendocrine responses, but the included
evidence was predominantly experimental and
cannot be directly converted into feline house-
hold risk estimates. Consequently, an exposure
assessment based only on a single decibel value
is insufficient for interpreting a cat’s response.

The biological significance of these acous-
tic features is determined by the feline auditory
apparatus. Sound waves enter the external audi-
tory canal, displace the tympanic membrane and
are transmitted through the ossicular chain to
the cochlea. Within the cochlea, inner hair cells
transform mechanical stimulation into neural
signals, whereas outer hair cells contribute to
cochlear amplification and frequency selectivity.
Middle-ear muscle reflexes can attenuate sus-
tained loud sound to a limited extent but are
not fast enough to provide complete protection
from abrupt impulse-like events. G. Strain (2017)
emphasised that hearing disorders in cats have
diverse congenital, inflammatory, traumatic, toxic
and age-associated causes; therefore, a behav-
ioural reaction to sound cannot be treated as
evidence of noise-induced hearing loss without
clinical assessment.

M. Martin et al. (2022) analysed chronic an-
thropogenic noise as a factor that can alter not
only individual behavior but also interspecific
interactions and the structure of biotic communi-
ties.R.EL-Dairi et al. (2024) summarised the physi-
ological and molecular responses of marine biota
to noise, which is important for understanding
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the general principles of how an acoustic stress-
or affects the organism. L. Terray et al. (2025), in
a systematic review of studies on anthropogenic
airborne noise, noted the rapid increase in the
number of publications but also pointed out the
uneven coverage of different taxonomic groups.

In studies directly related to Felis catus, the
focus has shifted from the general ecological ef-
fects of noise to clinical, behavioral, and sensory
consequences. Cats can react to alarming sounds
due to their high sensitivity, which humans may
not even be aware of. All this can be seen in the
animal’s negative behavior, for example, scratch-
ing furniture, aggression, and excitability, urinat-
ing outside the litter box when the cat is alone
at home - all of which are signals that the animal
is reacting to unpleasant sounds. Among the an-
thropogenic noises in the apartment and yard can
be the roar of the oven, trucks passing by on the
road, the operation of computer equipment and
electronic devices, as well as other sounds that
are part of everyday life (Wright et al., 2007; Pel-
letier, 2019; Marlow, 2025).

In a normal cat’s ear, sound vibrations oc-
cur in the ear canal due to alternating compres-
sions and rarefactions. These create vibrations in
the eardrum, which are transmitted by the three
bones of the middle ear (the malleus, anvil, and
stirrup) to the oval window of the inner ear. In
this case, the outer hair cells provide a reduction
in auditory sensitivity. The brain has a mechanism
for protecting itself from loud sounds - the coch-
lea - through the action of two muscles of the
middle ear: the eardrum and the stapes muscle.
These muscles contract reflexively to loud sounds
and thus reduce the transmission of sound
through the ossicles. However, this protective re-
flex is not fast enough to protect against impact
sounds, such as gunshots.

Reflex contractions of the tympanic mem-
brane and stapes muscles are protective mecha-
nisms to reduce noise transmission to the middle
ear, but do not provide protection against impact
sounds such as gunshots. Noise exposure can be
a temporary shift in the perception threshold, in
which hearing is restored within hours or days,
or a permanent shift in the threshold, which is
irreversible, in which case the hearing loss is
cumulative, primarily affecting the hair cells
(Strain, 2017). B. Eagan et al. (2021), R.H. Pieni-
azek et al. (2023), studied the impact of shelter
sounds on cat behavior and found that noisy peri-
ods were associated with more frequent fear-like
reactions, whereas a transition to silence reduced
signs of stress. N. Furgala et al. (2022) investigat-
ed background noise in a veterinary clinic and
demonstrated that free-roaming cats exhibited
more signs of fear and stress under conditions of
noise exposure. M. Girao et al. (2024), G. Georgiou
& A.D. Galatos (2025) established a link between
noise levels in a hospital setting and the severity
of the stress response in hospitalised cats, spe-
cifically as measured by behavioral indicators,
respiratory rate, and cortisol levels. A. Tateo et
al.(2021) described fear factors during veterinary
examinations and demonstrated that the clini-
cal context is an independent source of sensory
stress. In addition, travel, changes in the home en-
vironment, and interaction with strangers or pets
also have a negative impact on cats’ well-being
(Weller et al., 2024).

The environment is filled with industries,
sounds of transport, music, vibrations, which have
ultrasonic frequencies that are inaccessible to hu-
man perception. However, they are well perceived
by animals, especially pets, for example cats. Ta-
ble 1 shows the number of decibels emitted by
appliances in the apartment and by people.

Table 1. The strength of sounds heard in an apartment, in decibels

Instrument Volume (dB)
TV 70-10
Vacuum cleaner 60-85
Dishwasher 55-70
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Table 1. Continued

Instrument Volume (dB)
Kitchen unit 80-90
Washing machine 50-75
Clock 20
Refrigerator humming 40
People
Conversation 60
Whisper 30

Source: created by the author based on R. Heffner & H. Heffner (1985), C. Kight & G. Swaddle (2011), Your cat

lives (2025)

The values in Table 1 should be interpreted
as approximate source levels rather than as indi-
vidual feline exposure values. They vary with ap-
pliance model, maintenance condition, operating
mode, distance to the animal, door position, room
size and reverberation. Whereas a food processor
or vacuum cleaner produces a much higher level
but usually for a shorter time. In a small reflective
room, the latter can be difficult for a cat to avoid.
Conversely,a short metallicimpact mayhave a low-
er average level than a long appliance cycle while
still provoking a pronounced startle response be-
cause of its sudden onset and spectral content.

Traffic and construction contribute a different
pattern of exposure. Road traffic creates a mixture
of low-frequency engine and tyre noise, intermit-
tent peaks from acceleration, horns and braking,
and vibration transmitted through windows and
building structures. H.P. Kunc & R.Schmidt (2019)
found considerable between-study variation in
animal responses to anthropogenic noise, which
supports the view that neither source catego-
ry nor average level alone predicts outcome.
A.C.M. Kok et al. (2023) further noted that chronic
noise can affect organisms through repeated dis-
ruption of communication, vigilance and habitat
use. For an indoor cat, traffic may be less direct
than a nearby appliance, but it can become rele-
vant when the animal has no access to an acous-
tically protected resting area.

Direct feline evidence is strongest for the be-
havioural consequences of noise in controlled clin-
ical and shelter contexts rather than for everyday

household appliances. This distinction matters:
data from institutional settings cannot be con-
verted into a universal household threshold, and
experimental auditory trauma models should not
be equated with normal domestic exposure. M. Ki-
mura & J.Eggermont (1999) used an acute intense
pure-tone model to examine response properties
across auditory cortical fields in cats. These stud-
ies establish biological plausibility for noise-relat-
ed neural change under controlled high-intensity
conditions, but they do not demonstrate that or-
dinary household sound causes the same effect.

N. Aizawa & J. Eggermont (2006) addressed
a developmental model by examining adult pri-
mary auditory cortical processing after noise-in-
duced hearing loss acquired early in life. Their
results linked early auditory injury with changes
in temporal representations of voice-onset time
and gaps in noise. The study is valuable because
it separates peripheral threshold effects from cor-
tical temporal processing; however, it involves an
experimental exposure model and cannot define
risk from everyday apartment noise. In practical
interpretation, the most significant factors for Fe-
lis catus are therefore high-frequency audibility,
suddenness, repeated unpredictable stimulation,
proximity to the source, limited opportunity for
withdrawal and pre-existing auditory vulnerabil-
ity rather than the nominal decibel level alone.
Cats can hear at these ultrasonic frequencies, and
their health may be at risk. “Inaudible sounds”
(those cannot hear) have been found to affect en-
docrine and cardiovascular function, sleep-wake
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cycles, seizure susceptibility, and behavior in lab-
oratory animals. In particular, ultrasonic noise has
been linked to audiogenic reflex seizures in cats.
This syndrome develops in cats around the age of
15, and is most common in cats that are deaf or
partially deaf. Protecting cats’ hearing can reduce
the risk of developing this syndrome.

The current evidence also supports a pre-
cautionary distinction between continuous and
impulsive sound. Continuous sound may interfere
with sleep, rest and detection of cues over time,
whereas impulsive or high-pitched sound can
induce acute avoidance and, in susceptible ani-
mals, clinically significant audiogenic responses.
A practical acoustic assessment should document
the source, time of occurrence, frequency char-
acter when known, perceived distance, duration,
animal behaviour and access to escape. Such con-
textual data are more informative for veterinary
or welfare decisions than an isolated statement
that a room is “noisy”.

Clinical, hospital, and shelter noise
as a factor in physiological stress
Despite the existence of individual experimen-
tal and clinical studies, the issue of the impact
of anthropogenic noise on the auditory system
of Felis catus remains insufficiently addressed.
The scientific literature includes studies on the
physical characteristics of the auditory system,
research on auditory-induced seizures, veterinary
observations of stress, noise analysis in shelters,
and general ecological reviews of anthropogenic
noise pollution. This fragmentation makes it diffi-
cult to draw a comprehensive conclusion regard-
ing which specific noise parameters are most sig-
nificant for cats and through which mechanisms
they may affect hearing, behavior, and viability.
An additional methodological challenge is the
heterogeneity of measurement units, stimulus
types, animal ages, exposure environments, and

response assessment criteria.

Clinical, hospital and shelter environments
differ from domestic settings because animals
are exposed to multiple concurrent stressors:

unfamiliar odours, visual contact with conspecif-
ics or dogs, handling, restriction of movement, al-
tered routines and sound. Noise should therefore
be interpreted as one component of a cumulative
sensory load rather than as an isolated cause.
Even so, institutional sound deserves separate at-
tention because sources are numerous, recurrent
and partly modifiable: doors, cages, kennel activi-
ty, cleaning equipment, staff conversation, alarms,
telephones, transport trolleys and vocalisations
from other animals. The acoustic objective is not
absolute silence, which is unrealistic in a func-
tioning facility, but reduction of abrupt peaks, un-
necessary repetition and exposure at the animal’s
resting location.

The study N. Furgala et al. (2022) noted cer-
tain physiological and behavioral changes that
confirmed the cats’ negative reactions to the
noise changes. In the study, cats exposed to noise
changes exhibited higher heart rates and breath-
ing rates, due to the release of hormones such as
adrenaline. These results suggest that high levels
of background noise induce physiological stress
responses in cats, while exposure to noise dur-
ing the examination and the clinical environment
likely prevented the detection of treatment-re-
lated behavioral differences during the physical
examination. Those working with cats in environ-
ments with high levels of background noise are
advised to limit their cats’ exposure to these nois-
es to reduce fear and stress. This study suggests
that noise can affect cats’ responsiveness, espe-
cially in those suffering from certain disorders.

F.C. Griffin et al. (2021), in a randomised
crossover trial, evaluated the effect of exami-
nation location on stress in cats. Although the
central comparison was clinical setting rather
than acoustic exposure alone, the design demon-
strates that the examination environment and
owner-related context can modify stress as-
sessment. A. Tateo et al. (2021) analysed factors
associated with fear-related behaviour during
veterinary examination and similarly showed
that feline stress in clinical care is multifacto-
rial. These studies caution against attributing a
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behavioural response solely to sound without
documenting handling technique, familiarity,
waiting time, housing conditions and visual stim-
ulation. F. Barrios et al. (2025) in a recent review
of fear, anxiety, and stress in domestic cats, em-
phasised the importance of a controlled environ-
ment, lLow-noise handling, and spatial stability for
reducing behavioral disturbances.

K.A. Kerr (2026) tested music therapy in hos-
pitalised cats and illustrated another methodo-
logical issue: altering the acoustic environment is
not equivalent to removing harmful noise. Their
findings did not support a simple replacement of
clinical sound by music as a universal stress-re-
duction strategy. In practical terms, the first in-
tervention should be removal or attenuation of
avoidable sound sources; sound enrichment, if
used, requires species-appropriate selection and
individual monitoring. This interpretation is con-
sistent with the 2022 ISFM/AAFP Cat Friendly
Veterinary Environment Guidelines, which recom-
mend a calm, predictable environment and atten-
tion to sensory stressors in every stage of feline
care (Taylor et al., 2022).

Feline audiogenic reflex seizures must be
differentiated from fear-related behaviour, au-
ditory discomfort and non-auditory neurological
disorders. A cat that startles, hides or avoids a
room after a noise event does not thereby meet
criteria for this syndrome. Conversely, older cats
or animals with suspected hearing loss and a his-
tory of recurrent sound-triggered events require
veterinary neurological assessment. Environ-
mental management should focus on identifying
individual trigger sounds, avoiding unnecessary
high-pitched alarms or metallic impacts near
the animal and preserving a predictable retreat
space. The literature does not support assigning
a single frequency or decibel threshold that pre-
dicts this condition in all cats.

High-frequency environmental stimuli
and auditory-induced reflex spasms
The broad behavioural hearing range reported by
R.Heffner & H.Heffner (1985) provides a necessary
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baseline for interpreting noise-related risk. A
threshold shift refers to a change in the mini-
mum level required for sound detection; it may
be temporary after intense exposure or persistent
when hair-cell damage and neural changes occur.
In clinical practice, however, a threshold shift in a
cat cannot be inferred from hiding, vocalisation
or reduced responsiveness alone. G. Strain (2017)
noted that the differential diagnosis of feline
hearing loss includes congenital deafness, otitis,
trauma, ototoxic exposure, age-related change
and central auditory disorders.

M. Lowrie et al. (2016) reported myoclonic
events in 90 of 96 cats and clinical absences in
a smaller subgroup; the study also documented
that avoiding reported trigger sounds reduced
events in many affected animals. These figures
should not be interpreted as prevalence estimates
for the general feline population because the
sample consisted of referred or owner-identified
cases and exposure was assessed retrospective-
ly. Their value lies in identifying a reproducible
clinical pattern: sudden, high-pitched and often
repetitive sounds may provoke paroxysmal events
in susceptible, commonly older cats.

In study by D. Welch (2023) a consortium of
veterinary groups in the United Kingdom linked
seizures in some cats to a phenomenon called
“feline audiogenic reflex seizures,” which are usu-
ally triggered by high-pitched sounds. The study
named over a dozen common household noises
that are likely to be the cause, including ringing
telephones, computer printers, and even rustling
aluminum foil. All seizures, according to the in-
clusion criteria, occurred after a noise stimulus,
but in some cats, spontaneous myoclonic jerks
(18/90; 20%) and acute convulsions (ACC) (8/96;
8%) were observed in rare cases without an ob-
vious noise stimulus. ALl sounds that provoked
these seizures were high-frequency. The sounds
were capable of inducing various types of sei-
zures without a clear sound that would predict
or create a clear seizure pattern. In some cases,
a repetitive sound initiated a myoclonic seizure,
which, if prolonged, could progress to ACC. This
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phenomenon of audiogenic kindling was record-
ed in 86 cats. These sounds did not always cause
seizures in cats and could occur without inducing
seizures, sometimes in 32/96 cats (33%). Avoid-
ance of these noises eliminated seizures in 72/96
cats (75%), although many owners reported that
the nature of the sounds made it very difficult
to completely eliminate seizures. All owners be-
lieved that they could reliably induce a seizure by
playing one of the described trigger sounds. The
loudness of the sound (amplitude) also seemed
to increase the severity of seizures, regardless
of the type of seizure. This was reported by 23%
(22/96) of owners.

Intense noises can cause seizures in cats.
For example by M. Lowrie et al. (2016), 82 cats
responded to the crunch of foil; 79 cats to a metal
spoon falling into a ceramic food bowl; 72 cats
to a ringing or banging of glass; 71 cats to the
crunch of paper or plastic bags; 61 cats to the
tapping of a computer keyboard or mouse; 59 to
the jingling of coins or keys; 38 to the hammer-
ing of nails; 24 cats to the clicking of an owner’s
tongue; 12 cats to the sound of foil being torn off
a medicine or pill package; 8 cats to text mes-
sages; 6 cats to a digital alarm clock; 6 cats to
the sound of Velcro; 4 cats to a cell phone ring-
ing; running water was detected in 2 cats and the
short, sharp cry of a small child was detected in
1 cat. No other provoking factors that could have
precipitated the attack or increased the likeli-
hood of its occurrence were reported.

In addition to clinical problems or suspect-
ed problems, cats developed other seizure types:
myoclonic jerks (90/96; 94%) and clinical absenc-
es or suspected absences (6/96; 6%). The major-
ity of cats (84/96; 88%) had myoclonic jerks and
clinical absences, and six (6/96; 6%) cats had the
triad of absences, myoclonic jerks, and clinical ab-
sences. Six cats (6/96; 6%) had clinical absences
only. Absences preceded myoclonic jerks in all six
cats (6/96) with this seizure type. The first seizure
observed by the owner was a clinical absence in
17% (16/96) of cats, a myoclonic seizure in 70%
(67/96) of cats, and an absence in 6% (6/96).

Seven (7/96; 7%) owners were unsure which type
of seizure was observed first. All cats were report-
ed to be in a normal state between seizures (Gi-
rao, 2024). Data on auditory-induced reflexive sei-
zures indicate that high-frequency environmental
sounds may have clinical significance for certain
groups of cats. The greatest risk occurs when the
sound is sudden, repetitive, unpredictable, and
originates in close proximity to the animal.

Shift in hearing thresholds
and cortical processing
of auditory stimuli

Standard deviations average about 5 dB, which
is typical for good clinical audiometry in normal
ears. Behavioral audiograms of two cats were de-
termined to establish the upper and lower lim-
its of hearing for cats. The cat’s hearing range
for sounds at 70 dB SPL extends from 48 Hz to
85 kHz, making it one of the widest hearing rang-
es of any mammal. The analysis suggests that cats
have evolved enhanced hearing at high frequen-
cies without loss of hearing at low frequencies
(Tsuer, 2022). It is worth noting that the impact
of sound level and the number of people in the
apartment is not always able to provoke new be-
havioral reactions and changes in the functioning
of the hearing apparatus of cats. In fact, it is ex-
tremely important to take into account all sound
frequencies that the animal under study can hear,
and not only the sounds to which humans are
sensitive. After all, the impact of noise varied be-
tween species and individuals. Therefore, it is im-
portant to pay attention to studies that are based
on individual predispositions to deafness. This is
done in order to improve the well-being of each
animal and increase the chances of reproduction
of endangered species (Green, 2021).

Another study by B. Eagan et al. (2021) was
conducted with 98 cats. Two daily 30-minute ob-
servation sessions (morning and evening) were
conducted for 98 cats from the time of admission
for ten days or until the cat was collected. The
cats’ behavior and the presence of sound (clas-
sified by source) were recorded by instantaneous
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sampling at 15-second intervals. Each 30-minute
observation session was classified as “‘quiet” or
“noisy” if the one-zero score for the presence of
sound was higher or lower than the median of
the sessions at that time of day. To ensure that
the cats had at least two full days of compara-
ble observations, statistical analysis was limit-
ed to 70 cats (30 females, 40 males) present for
two or more days of the week. The level of fear
and behavior of each cat studied varied due to
individual perception. Where sessions included
a marked transition in the change in sound fre-
quency, fear-related behavior was more common
after the transition from silence to noise and less
common after the transition from noise to silence.
The results show that shelter cats vary greatly in
their responses, suggesting that sound in shelters
can have a significant impact on their behavior.
Reducing sound levels in shelters may help im-
prove the welfare of cats.

Mild chronic noise-induced hearing loss in-
creased the minimum detectable frequency at
voice onset and gap duration by 10 ms. N. Aizawa
& J.Eggermont (2006) analysed the maximum fir-
ing frequency (FRmax) and response latency as a
function of VOT (voice onset time) and gap dura-
tion and found a significant decrease in FRmax to
the delayed noise spike for gap durations greater
than 50 ms. This suggests that mild hearing loss
acquired in early life may affect temporal signal
processing in the cerebral cortex in adulthood.

The effects of noise on Felis catus may man-
ifest not only through external behavior but also
through changes in auditory thresholds, response
latencies, and cortical processing of temporal sig-
nals (Kruger, 2023). Developmental periods are
particularly vulnerable, as certain properties of
the auditory cortex have not yet reached maturity.
Threshold shifts may be temporary or permanent,
and their consequences depend on age, frequency
range, duration of exposure, and the prior state of
the auditory system. In practical terms, this un-
derscores the importance of early prevention of
excessive noise exposure, rather than merely re-
sponding after behavioral symptoms appear.
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Behavioral mechanisms
of noise exposure
In different niches, the same level of noise can
have a different effect,and some of the meaning of
the sound depends on the context. In fact, practical
recommendations are based not only on the meas-
ured decibels, but also on the analysis of the be-
havioral type of a particular creature. The behav-
ioral effects of noise exposure are driven by three
key mechanisms, which are not mutually exclusive:

» noise masks important behavioral sounds
that are associated with animal communication
or approaching danger.

» noise distracts animals from paying atten-
tion to important information in the environment.

» noise is perceived as a direct threat, there-
by altering the animal’s behavioral responses (Po-
cock, 2014; Kleszynski, 2024).

Six-week-old kittens have mature hearing
thresholds and cortical response latencies, but
other cortical response properties, such as the
duration of postactivation inhibition and the
bandwidth of the frequency tuning curve, remain
immature until 100-120 days of age. Spontane-
ous firing rate development takes even longer.
Noise-induced hearing loss was found to be inde-
pendent of frequency over a wide range, although
in the range from 16 to 24 kHz, hearing loss was
approximately 10 dB greater as measured by
ABR (bioelectrical brainstem response) and up
to 20 dB greater above 16 kHz as measured by
multiunit cortical thresholds. This is in contrast
to what is observed approximately 5 hours af-
ter noise injury; here, the loss is negligible up to
4 kHz and then increases rapidly to approximately
40 dB for frequencies above 6 kHz. Over a longer
period of time after injury, the losses usually de-
crease somewhat, but do not extend to frequen-
cies below 4 kHz (Aizawa & Eggermont, 2006).

Another possibilityis that the noise caused only
a slight hearing loss at high frequencies and that,
in addition, conductive hearing loss was present. In
such a case, the latency of cortical responses would
be expected to be longer in the hearing-impaired
animals than in the control group. Data N. Aizawa
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& J. Eggermont (2006) and T. Munzel (2025) for
intermediate stimuli show that the opposite was
true: the latency to the conductive spike was short-
er in the noise-injured group compared with the
control group. Thus, it is unlikely that conductive
hearing loss was present. Therefore, the increase
in thresholds (from both ABR and cortical neurons)
for frequencies up to 1 kHz should be characteris-
tic of the age at which the animals were exposed.

In contrast to the number of studies that
have examined the temporal effects of loud noise
on the auditory nervous system down to the infe-
rior colliculus, there have been almost no studies
that have examined the effects on the activity of
individual neurons in the auditory cortex. One
study examined the frequency response regions
of individual neurons in the primary auditory
cortex (PAC) of cats before and after a transient
threshold shift (TTS) induced by an intense pure
tone presented half an octave below the neuron’s
frequency (Strain, 2017).

A domestic cat’s hearing is about four times
more sensitive than a human’s (65 kHz in cats
versus 20 kHz in humans), and cats can hear high-
er-frequency sounds, including ultrasound. The
problem is that cats cannot identify sounds ac-
cording to their territory, because their hearing is
so sensitive that they pick up loud sounds when
speaking in a normal voice. Noise from other
cats, other animals, and strangers often fright-
ens cats (Girao, 2024). Behavioral effects of noise
are formed through masking of signals, sensory
over-reaction, threat response and loss of pre-
dictability of the environment. However, the in-
tensity of a sound can be neutral in one context
and stressful in another. Therefore, the assess-
ment of acoustic intensity may include care for
a specific animal, and not the reduction of deci-
bels. Practical approaches are directly related to
the change in sharp high-frequency signals, the
creation of quiet zones and the stability of the se-
lected sound mode.

Noise can influence feline behaviour through
several mechanisms that often operate simultane-
ously.First, it can mask meaningful signals,including

vocal communication, prey-associated cues and en-
vironmental sounds used for orientation. Second, it
can divert attention from feeding, resting, explora-
tion or social contact. Third, a sudden or unfamiliar
sound can be interpreted as a direct threat and trig-
ger startle, withdrawal, freezing, hiding or defen-
sive behaviour. C. Kight & G. Swaddle (2011) pro-
posed these mechanisms as a general framework
for animals, and the feline studies by B. Eagan et
al.(2021) and N. Furgala et al. (2022) demonstrate
their relevance in clinical and shelter settings.

Context modifies each mechanism. The same
sound level may be tolerated when it is predict-
able, distant and paired with a familiar routine
but provoke fear when it is sudden, close to the
animal or associated with handling. Individual
factors include age, previous experience, social-
isation, health status, hearing ability, access to a
hiding place and control over distance from the
sound (Torres-Bernal et al., 2025). This is why
practical management should not rely on an ar-
bitrary decibel cut-off. Instead, it should combine
environmental observation with documentation
of the sound source, time, duration, repetition,
behavioural response and the animal’s ability to
move to a quieter location.

In the home, the primary measures are pre-
dictable routines and the creation of at least one
protected resting zone away from televisions,
loudspeakers, kitchen equipment, washing ap-
pliances and windows facing heavy traffic. A cat
should not be forced to remain in the room during
vacuuming, food processing, renovation or oth-
er high-level tasks. Abrupt high-pitched signals,
such as electronic alarms and metallic impacts,
should be minimised near older cats or animals
with a history of sound-triggered events. Soft fur-
nishings, closed doors and increased distance can
reduce perceived intensity, although they do not
eliminate all high-frequency components. The
effectiveness of any change should be assessed
through the cat’s behaviour rather than assumed.

In veterinary practice, facilities can reduce
acoustic burden through cat-only or visually sep-
arated waiting areas, lower alarm volume where
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clinically safe, soft-close doors, quieter cage hard-
ware, control of staff conversation near wards and
scheduling of noisy cleaning tasks outside feed-
ing and rest periods. Enclosures should include
an accessible hiding area and should not be posi-
tioned beside dog kennels, treatment trolleys or
repeatedly opening doors when alternatives are
available. The AAFP and ISFM feline nursing and
veterinary environment guidelines recommend a
calm, predictable sensory setting and low-stress
handling as routine standards (Taylor et al., 2022;
Feline ear issues, n.d.).

Shelters require management at the level of
zoning and daily workflow. Cat housing should
be acoustically separated from dog areas where
possible; cleaning, admissions, construction and
volunteer activity should be planned to preserve
quiet periods; and recurrent noise peaks should
be logged alongside behavioural observations.
The behavioural findings of B. Eagan et al. (2021)
support particular attention to transitions from
quiet to noisy conditions. Hiding spaces, visual
barriers and predictable staff movement can re-
duce sensory load, but they are not substitutes for
controlling avoidable sound at its source.

When a cat shows persistent sound avoidance,
altered sleep, repeated hiding, reduced interac-
tion, marked startle or suspected sound-triggered
paroxysmal events, the appropriate response
is clinical assessment rather than unstructured
desensitisation. Otological examination, review
of medication and neurological assessment may
be necessary, especially in older cats or cats with
suspected hearing impairment. Because current
research does not define one safe noise threshold
for all Felis catus, an individualised approach that
combines noise reduction, environmental control
and veterinary evaluation remains the most evi-
dence-consistent strategy.

Conclusions
This analytical review considered anthropogenic
noise in domestic, clinical, hospital, shelter and
urban contexts in relation to the auditory sys-
tem and associated responses of Felis catus. The
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reviewed evidence shows that household appli-
ances, transport, clinical background sound, shel-
ter activity and short high-frequency stimuli dif-
fer not only in average level but also in spectrum,
abruptness, duration and predictability. These
characteristics, together with the possibility of
withdrawal from the source, are central to the in-
terpretation of acoustic exposure.

The wide hearing range of domestic cats
explains why acoustic components that are not
prominent to humans may remain biological-
ly relevant to the animal. Clinical and shelter
studies describe associations between noisier
conditions or abrupt transitions and fear-related
behaviour, respiratory changes and other stress
indicators. Feline audiogenic reflex seizures are
a separate clinical phenomenon, primarily report-
ed in susceptible and often older cats exposed
to high-pitched household sounds. Experimental
auditory studies demonstrate that intense sound
can alter thresholds and cortical processing, but
they do not prove that everyday domestic noise
causes permanent hearing loss in healthy cats.

The principal limitation of the available litera-
ture is heterogeneity in populations, acoustic meas-
urement, exposure duration, clinical setting and
outcome assessment. A single universal permissible
noise level for all cats cannot currently be derived.
Further research should use calibrated spectral
monitoring, repeated behavioural and physiologi-
cal assessment, ABR testing and standardised re-
porting of environmental conditions. Until such
evidence is available, reduction of avoidable peaks,
provision of quiet retreat areas and individual veter-
inary assessment of cats with persistent sound-re-
lated reactions are justified practical measures.
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Biodi3nyHi acneKTn BNAMBY aHTPONOreHHOro Wymy
Ha cTaH cnyxoBoi cuctemu Felis catus y pi3HMX eKONMOriYHUX Hilax

OneHa MapTuHoBa

KaHanaaT TeXHIYHMX HayK, AOLEHT

Opecbkuit fiepXKaBHUI arpapHuii yHiBepcuTeT

65012, Byn. NaHTeneiMoHiBCbKa, 13, M. Opeca, YkpaiHa
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AHoTaLlif. AHTPOMOreHHUI LWYM pO3MNAAAETbCA K BaroMuii Gi3MYHMIA UYMHHWMK ypbOaHi3o0BaHOro
cepefoBuMLLa, LLO MOXe 3MiHIOBaTM MOBEAIHKOBI, HEMPOIi3ioNoriyHi Ta CEHCOpHi peakuii CBiNCbKOro
KoTa Felis catus. Metowo poboTM Oyno NpoBeAEeHHS Yy3arasibHEHHS HAYKOBMX [AAHMX MNpO BMIWB
nobyToBOro, TPAaHCMOPTHOrO, KAiHIYHOrO Ta iHWOrO0 aHTPOMOreHHOTO LWYMY Ha CTaH CIYXOBOi CUCTEMMU
Felis catus y pi3HMX eKonoriyHux Hiwax. BukopucraHo MeToam cMcTeMaTU30BaHOro NOLWYKY NliTepaTtypu,
MOPIiBHANBHOIO aHanizy eKCnepuMEeHTaNbHUX |  K/IHIYHUX [OCNiIKEeHb, $SKICHOrO MeTaaHanisy,
HopManisauii akyCTMYHMX NoKasHukiB y Ab, My i kM. A Takox NpoBefeHO y3aranbHEHHS AaHUX LWOAO0
NoBeAiHKOBUX, CepLLeBO-CYAMHHUX, EHAOKPUHHUX | HEBPONOTiYHUX peakLii. byno pocnigpkeHo axepena
LIYMOBOrO HAaBaHTAXEHHS, SKi Ai0Tb Yy KBapTUpi, BETEPUHAPHIN KANiHiLi, NpWUTYAKY, rocnitafibHOMYy
cepenoBuLL Ta BiaKpUTOMY ypbaHi30BaHOMY NpocTopi. BusiBneHo, Wo KOTU Yepes WKMPOKKIA Aiana3oH
CNTyXOBOrO CMPWIHATTS, 30KPEMa 3[aTHICTb pearyBaT Ha BMCOKOYACTOTHI M yNbTPa3BYKOBI CTUMYIM,
MOXYTb AEMOHCTPYBaTU CTPECOBI peakLii HaBiTb Ha 3BYKM, Ki JIIOAMHOK OLIHIOITBCS K NO6YTOBI
abo HeiHTeHCMBHI. Pe3ynbTat [OCNiOXeHHS Mokasanu, Wo Npu NiABULLEHHI YacTOTW LWYMY Yy KOTIB
BMHWKAB CTpeC, Ta noripwysanacb poboTa cepueBo-CyAMHHOI CUCTEMU. TaKOX LWYM 34aTHUIA BIMHYTH
Ha poboTy eHAOKPWMHHOI CUCTEMM, OCKiNbKM BHACMIAOK CTpecy BiabyBa€TbCs BUAINEHHS HaLMiIpHOI
KiNIbKOCTi TOPMOHIB, SIKi B CBOI 4Yepry BniMBalOTb HAa pob0OTy BCbOro opraHismy. Takox cnocTepiranocs
NOripWeHHs CNyxXy Yepes NiABULLEHHS YaCTOTU CNPUIAMAHHS 3BYKIB, WO B MOAANbLIOMY NPU3BOAUIO LO
PO3BUTKY CMMNTOMIB ryX0TW. BCTaHOBNEHO, LLO 3BYKM, AKi NOAMHA CNPUIAMAE SK 3BMYalHI Ta No6yTOBI,
[N TBapUHU CTPECOBi Ta 34aTHI BNAMHYTU Ha 3MiHy ii noBeaiHKK. TakoX npu NocTinHoMy nepebyBaHHi
B QHTPOMOreHHOMY LWyMi y TBAPUHM PO3BMBATUMETLCS NyXO0Ta, WO Npu3Bese A0 NOBHOI abo 4acTKOBOI
BTpaTH Cyxy. MNpakTMyHA LiHHICTb pOBOTHU NONATAE Y MOXIMBOCTI BUKOPUCTAHHS OTPUMAHUX pe3y/bTaTis
BETEPUHAPHWUMM NiKapsIMK, NMpaLiBHUKAMK NMPUTYNKIB, BNACHUKAMM KOTIB i AOCNiAHMKaMKM 6ioaKyCTUKM
nif Yac naaHyBaHHS akyCTUYHO Be3nevyHoro cepenosuwa ans Felis catus
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