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Historical aspects : 

         The world around us is becoming an 

increasingly noisy place &, whether at work in 

office or factory, at home, or in a place of 

entertainment, or even in hospitals, unwanted 

noise is seldom entirely absent. 

         Hearing loss due to noise is a most 

prevalent industrial malady & has been 

recognized since the Industrial Revolution. 

There are millions of employees with noise 

induced hearing loss in industry. 
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         Therefore, neglect of such kind of hearing 

loss has resulted in human & economic 

consequences that affect virtually every 

household in industrialized countries. However, 

this is especially regrettable since noise-

induced hearing loss is almost always 

preventable. 

         Although the effects of noise on hearing are 

not precisely defined & uncertainties remain, 

there is a sufficient information to permit 

development of predictive indices of the 

hazardous effects of noise on human hearing 

sensitivity. 16/11/2017  BASLP 3rd year 
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           However, threshold shift (expressed in 

decibels) is the difference between the hearing 

threshold levels measured before & after noise 

exposure. 

            

           If this shift is reversible, it is said to be 

temporary, but; if the ear does not recover 

completely, it is said to be permanent. 
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Basically, we can divide effects of noise into: 

 

A) Auditory effects. 

 

B) Non-auditory effects. 
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A) Auditory effects : 

 Acoustic trauma : 

           Immediate organic damage to the ear from 

excessive sound energy & is restricted to the 

effects of a single exposure or relatively few 

exposures at very high sound levels. 

 Noise-induced temporary threshold shift 

(NITTS) : 

           It results in an elevation of hearing levels 

(i.e., a loss of hearing sensitivity) following 

noise exposure. The hearing loss is 

reversible. 
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Noise-induced permanent threshold shift 

(NIPTS) : 

           In noise-induced permanent threshold 

shift, the hearing loss is nonreversible & there is 

no possibility of further recovery. 
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Acoustic trauma : 

 

           Sudden exposure to a loud noise, such as 

an explosion, results in an increased sound-

pressure level at the tympanic membrane which 

may cause rupture of TM & disruption of 

ossicular chain. 

            If this occurs, a conductive hearing loss is 

caused immediately without much serious 

sensory damage, because the middle ear 

defect now serves as a protection of the inner 

ear. 
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           Following acoustic trauma to the inner 

ear, the patient usually notes that the fullness 

& the ringing tinnitus subside & his hearing 

improves (generally hearing improves to 

normal). 

           The amount of hearing loss depends on 

the noise & the sensitivity of the ear. 

           Usually permanent loss is very mild & 

consists only of a high frequency dip. 

           If the noise is very intense & the ear is 

particularly sensitive, the loss may be greater 

& involve a broader range of frequencies. 
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          The milder cases of hearing loss involves 
only one ear, usually the one closer to the 
source of noise. 

          If the noise is very intense & the hearing 
loss is moderate, then usually both ears are 
affected to almost identical degree or perhaps 
one ear slightly more than the other. 

          It is hardly possible to have a SNHL in one 
ear greater than about 50 dB in all frequencies 
with normal hearing in the other ear. 

          After the temporary hearing loss subsides 
only permanent loss remains, the hearing level 
stabilizes & there is no further progression of 
hearing loss. 16/11/2017  BASLP 3rd year 
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           In sensory type of hearing loss, 

audiological findings reveal continuous & 

complete recruitment in the frequencies 

involved & there is no evidence of abnormal 

tone decay. 

           If speech frequencies are also involved the 

discrimination score is reduced & generally 

diplacusis is noted.            

           Exposure to intense noise (acoustic 

trauma) can cause permanent damage to the 

hair cells in the cochlea. 
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Chronic Noise Injury (Noise Induced Hearing 

Loss) : 

             The gradual reduction of hearing 

sensitivity associated with chronic noise 

exposure is referred to as Noise-induced 

Hearing Loss. 

             An individual with NIHL will demonstrate 

a characteristic decrease in hearing sensitivity 

in the 3 KHz to 6 KHz, commonly known as 

‘Noise Notch’ in the audiogram. 
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           In the beginning stages of NIHL, hearing 

loss is reversible, if the individual is removed 

from the noisy environment, hearing sensitivity 

will gradually improve until it reaches the pre-

exposure level. 

           The probable explanation for this 

phenomenon is that certain hair cells 

responsible for the reception of frequencies 

between 3KHz to 6KHz have not been 

destroyed or irrepairably damaged by the noise 

exposure, but only fatigue, & with rest they can 

recover the normal function. 
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Temporary threshold shift (TTS) 

&  

Recovery pattern 
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Definition : 

           It is a noise induced temporary threshold 

shift results in an elevation of hearing levels (i.e., 

a loss of hearing sensitivity) following noise 

exposure. 

 

           According to OSHA (Occupational Safety 

& Health Administration), TTS is an average 

threshold shift of 10 dB or more at 2 KHz, 3 KHz 

& 4 KHz, relative to the base line audiogram in 

either ear. 
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          If a person is exposed to noise above a 

certain critical level & then removed from the 

noise, that individual’s threshold may increase 

(i.e., hearing may be poorer). If hearing returns 

to normal in a short time, this shift in threshold 

is called a temporary threshold shift (TTS) / 

auditory fatigue. 

           In other words, TTS is a noise induced 

temporary threshold shift in which the hearing 

loss is reversible. 

           The shift increases with the SPL of the 

noise & the duration of the exposure. 
16/11/2017  BASLP 3rd year 

2017-18 

16 



 

How TTS is measured??? 

            If threshold shift is temporary, the hearing 

threshold returns to its values measured before 

exposure. The magnitude of TTS depends on 

the time interval elapsing between the 

cessation of noise exposure & the 

measurement of threshold post exposure. 

Hearing immediately after exposure is affected 

by processes other than auditory fatigue. 

(These processes are relatively short-lived & 

may include neural adaptation & sensitization.) 
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          To avoid complication of the influence of 

these rapidly decaying processes on the 

measured threshold hearing level, TTS’s are 

usually measured 2 min. after exposure, when 

these effects have become negligible (TTS 2). 

This measurement procedure is widely 

accepted & is commonly used to describe TTS 

produced by a particular noise exposure. 
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Factors affecting development of TTS : 

 

Sound Level : 

          For exposure to noises of moderate SPL’s 

(80-105 dB) for durations of less than 8 hrs, the 

temporary threshold shift, 2 min. after exposure, 

shows a linear increase with increasing SPL of 

the noise. 
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Duration of the exposure : 

           For exposure to octave band sound-

pressure levels between 80-105 dB, TTS at 2 

min. post exposure is approximately 

proportional to the logarithm of the duration of 

the exposure, up to 8 hrs. 

           Experiments showed that exposure to 

octave bands of noise at levels between 80-95 

dB for time period exceeding 8 hrs have shown 

that TTS increases as duration of exposure 

increases up to a certain time limit & then 

reaches a plateau. This increase is called 

asymptotic threshold shift (ATS). 16/11/2017  BASLP 3rd year 
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Test Frequency : 

            For pure tone or narrow-band noise the 

magnitude of TTS varies with frequency & 

depends on the spectrum of the sound to which 

the individual is exposed. 

            For exposure conditions (SPL’s < 70 dB 

or for durations of only a few seconds) which 

produce short term threshold shifts lasting less 

than 2 min., the maximum threshold shift occurs 

at the frequency of the sound producing the 

shift. However, the temporary threshold shift at 

other frequencies is symmetrical about the 

frequency of the sound producing the shift. 16/11/2017  BASLP 3rd year 
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Noise spectrum : 

           The higher the frequency of the sound (at 

least up to 6 KHz), the greater the threshold 

shift produced by comparable sound pressure 

levels & durations. 

            

           Thus, noises of higher frequencies 

produce greater TTS. 
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Temporal pattern of exposure : 

            The relationship of temporary threshold 

shift for exposure to the physical properties of 

intermittent or fluctuating noise is more complex 

than for exposure to steady-state noise. 

            Generally, TTS from intermittent noise is 

less than would result if the exposure had been 

to the same noise level but continuous. 
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Impulsive noise : 

           If the acoustic characteristics (i.e., pulse 

duration, rise time, decay time, direction of 

pressure change, number of impulses in a 

given exposure & the repetition rate of 

impulses) of an impulsive noise are held 

constant, TTS increases with peak sound 

pressure of an impulsive noise. 
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Interactive effects : 

Age : There is no conclusive evidence indicating           
that age is a significant factor in affecting 
threshold changes from noise exposure. 

Sex : Studies indicate that women retain better 
hearing sensitivity than men following 
essentially similar noise exposures. 

Health status : The hypothesis that the presence 
of diseases of the ear or other systemic 
diseases enhance the hazardous effects of 
noise is plausible but unproven. However, this 
is true for conditions which affect middle ear 
muscle contraction as well as inner ear 
structures. 16/11/2017  BASLP 3rd year 
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Drugs : Investigations have demonstrated that 

the synergistic effects from joint administration 

of drugs & noise are more adverse than was 

observed when either the drug or noise was 

administered alone. 

Pre-exposure hearing status : People with 

impaired hearing prior to noise exposure show 

less TTS than people with normal hearing. The 

conductive hearing impairment effectively 

serves as an ear protector, reducing the 

amount of sound reaching the cochlea. 
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Recovery from TTS : 

         After the cessation of noise exposure, there 

is rapid threshold recovery during first 1 to 1 ½ 

min. following exposure, but the threshold shift 

increases to maximum around 2 min. after 

exposure. 

         The rate of recovery depends on the 

duration, level of intensity & the interaction 

between both. Reportedly, most rapid recovery 

occurs within first 1 to 6 hrs. & more prolonged 

recovery can extend up to 15 to 20 days. 
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           If recovery is within 16 hrs after exposure, 

(TTS 2 < 40 dB), pattern of recovery is linear & 

complete. 

            

           If TTS is produced by : 

Single exposure which exceeds 40 dB, 

By intermittent exposures at high frequencies, 

By exposure to moderate noise levels, 

           delayed complete recovery is seen. 

 

 If recovery takes longer time, it results into PTS. 
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          The recovery of threshold implies that the 

damage caused to hair cells was reversible. 

However, the recovery if was over a period of 

days, it would mean that the TTS was the result 

of more than just a simple metabolic insult. The 

damage may have been some structural 

damage in OOC which repairs over days. 

          TTS can be conductive HL, mixed or 

SNHL. It can be unilateral or bilateral.  

However, the presence of TTS does not 

warrant any active intervention. 
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