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This presentation on Children and Noise is part of a comprehensive set of training materials for health 
care providers on children, the environment and health. 
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These are the learning objectives for this module. After the presentation, the audience should 
understand, recognize and know 
<<<<RREEAADD  SSLLIIDDEE>>>>

Children and noise 

LEARNING OBJECTIVES 

To understand, recognize and know 

1. Definition and characteristics of sound and noise 

2. Sources and settings of noise exposure 

3. Adverse effects of noise exposure 
- On physical health 
- On psychological health 
- On cognition 

4. Weight of the evidence of the harm to children 
- Special vulnerability of children 
- Various noise exposure scenarios in settings where children 

develop 

5. Interventions and preventive strategies 
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WWhhaatt  iiss  ssoouunndd?? Sound is a mechanic vibration propagated by elastic media (as air and water) which alters the 
pressure displacing the particles, and can be recognized by a person or an instrument. 
Vibration and noise can never be separated but vibration can exist without audible noise. 

Sound is characterized by its intrinsic characteristics:
•VViibbrraattiioonn::  Sound is a mechanic vibration, expressed as a combination of pressure (Pascals, Pa) and frequency 
(Hertz, Hz)

•FFrreeqquueennccyy or pitch is the number of cycles per second (Hertz, Hz or kilo Hertz, KHz). 
•IInntteennssiittyy  or loudness is the “level of sonorous pressure” and is measured in Pascals (Pa) or decibels 
(dB).  The  audible spectrum of the human ear is between 0.00002 Pa (corresponds to 0 dB) and 20 Pa 
(corresponds to 120 dB). The intensity of human speech is approximately  50 dB. Decibels are used for 
convenience to express sound on a compressed, logarithmic scale in the human audible spectrum.  

•PPeerriiooddiicciittyy::  describes the pattern of  repetition of a sound within a period of time: short sounds that are repeated.
•DDuurraattiioonn: is the acoustic sense developed by the continuity of a sound in a period of time, for example music, 
voice or machinery.  
WWhhaatt  iiss  nnooiissee??  Noise is an unwanted or objectionable sound. Generally, the acoustic signals that produce a 
pleasant sense (music, bells) are recognized as “sound” and the unpleasant sounds as “noise” (for example: 
produced by a machine or airplane). It can be a pollutant and environmental stressor, and the meaning of sound is 
important in determining reaction of different individuals to the same sound. One person’s music is another’s noise.

The human ear is an instrument that detects vibration within a set range of frequencies. Air, liquid or solid 
propagates vibration; without them, sound does not exist. Sound does not exist in the vacuum. The higher the level 
of pressure of the sonorous wave, the shorter the period of time needed to be perceived by the ear. 

WWhhyy  aarree  nnoott  aallll  vviibbrraattiioonnss  aauuddiibbllee??
The ear is a frequency analyzer. The eardrum separates tone and conduction in two different ways: by the nervous 
system and by the bones. The nervous system connects the cochlea to the temporal region of both hemispheres of 
the brain. The cochlea perceives vibration transmitted directly from the bones of the head. 

Picture: 
•NASA
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DEFINITION: SOUND AND NOISE 

Sound is characterized by: Outer Ear 
Vestibule 

Coch lea Audifo!Y Nerve 

❖ Vibration / 
• Frequency (Hz) 

• Intensity (Pa or dB) 
• Decibel scale logarithmic 

• Begins at threshold of hearing 

❖ Periodicity 

❖ Duration 
NASA 

"Noise is an unwanted or objectionable sound" 
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WWhhyy  iiss  nnooiissee  ssoommeettiimmeess  iinnaauuddiibbllee??
Threshold of hearing is defined as the minimum efficient sonorous pressure (Pa or dB) that can be heard without 
background noise of a pure tone at a specific frequency (Hz or KHz, cycles per second).
The human audible frequency range is from 20 to 20.000 Hertz (Hz). Frequencies out of this range are not detected by 
the human ear. The ear is not equally sensitive to all the frequencies.*  The most audible frequencies are between 2000 
and 3000 Hz (range within which the least pressure is needed to provoke the conscious recognition of a sound). This 
range can be easily identified where the curve is at its minimum and corresponds to human speaking frequencies.
For this reason, sound meters are usually fitted with a filter whose response to frequency is a bit like that of the human 
ear. The most widely used sound level filter is the A scale, which roughly corresponds to the inverse of the 40 dB (at 1 
kHz) equal-loudness curve. Using this filter, the sound level meter is thus less sensitive to very high and very low 
frequencies. Measurements made on this scale are expressed as ddBBAA. 
TThhee  ""nnoorrmmaall  tthhrreesshhoolldd""  ooff  hheeaarriinngg  iiss  ddeeffiinneedd  iinn  ““yyoouunngg  ppeeooppllee  wwiitthh  aa  hheeaalltthhyy  aauuddiittoorryy  ssyysstteemm””..  

The ““ppaaiinn  tthhrreesshhoolldd””  is the high level (high dB) audible sound where the level of pressure of the sound produces 
discomfort or pain. The pressures of the sounds are over the curve: “ultrasounds”. Very powerful levels of sound can be 
perceived by the human ear but cause discomfort and pain.   

*Pressures below the audible level are called “infra-sounds”: the pressure is detected but our hearing mechanism is not 
adapted to making the sound evident to the human ear (under the curve in the graphic). These frequencies (less than 20 
Hz, not audible for the human ear) can be produced by machines or “ultrasonic" motors of planes. Out of the limits of the 
human threshold of hearing exists sound that can be perceived by special equipment or animals such as dolphins and 
bats that are equipped to perceive sound that humans can not perceive. The human being hears a very short portion of 
the existing sounds, the very weak and the ones above and below of the thresholds are not perceived or they are 
accompanied by pain, aanndd  ccaann  pprroodduuccee  ddaammaaggee  ttoo  aa  ssyysstteemm  tthhaatt  iiss  nnoott  pprreeppaarreedd  ttoo  ppeerrcceeiivvee  tthheemm  aass  tthhee  ppeerrssoonn  mmaayy  nnoott  
bbee  aabbllee  ttoo  pprrootteecctt  hheerr//hhiimmsseellff  ffrroomm  tthhiiss  ddeelleetteerriioouuss  eexxppoossuurree. There is individual variation within these general 
parameters. 

Reference:
•Noise effects handbook, National Association of Noise Control Officials. Office of the Scientific Assistant, Office of Noise 
Abatement and Control, U.S. Environmental Protection Agency, 1979, revised 1981 
(www.nonoise.org/library/handbook/handbook.htm).

Picture: 
•EPA (U.S. Environmental Protection Agency)
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THRESHOLDS OF HUMAN HEARING 
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This abbreviated table correlates common sounds with effects on hearing. 

Additional examples for discussion are listed below:
-Quiet suburb or quiet conversation 50 dB A No significant effect
-Conversation in a busy place, 

background music or traffic 60 dB A Intrusive
-Freeway traffic at 15 metres 70 dB A Annoying
-Average factory, train at 15 metres 80 dB A Possible hearing damage
-Busy urban street, diesel truck 90 dB A Chronic hearing damage if exposure over 8 hours
-Subway noise 90 dB A Chronic hearing damage, speech interfering
-Jet take-off 300 metres 100 dB A More severe than above
-Stereo held close ear 110 dB A More severe than above
-Live rock music, 
jet take off 160 mts 120 dB A As above, human pain threshold
-Earphones at loud level 130 dB A More severe than above
-Toy cap pistol, 
firecracker close ear 150 dB A Acute damage (eardrum  rupture)

ddBBAA weighting curve: response of a filter that is applied to sound level meters to mimic (roughly) the response 
of human hearing. So a typical human equal loudness curve is somewhat similar to the dBA curve, but 
inverted. 

Reference:
•Children's health and the environment: A review of evidence. Tamburlini G et al., eds. EEA-WHO, 2002 
(www.eea.europa.eu/publications/environmental_issue_report_2002_29)
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MAGNITUDE AND EFFECTS OF SOUND 

COMMON EXAMPLE dBA EFFECT 

Breathing 0-10 Hearing threshold 

Conversation at home 50 Quiet 

Freeway traffic (15 m), vacuum 70 Annoying, intrusive, interferes 
cleaner, noisy party with phone use 

Average factory, train (at 15 m) 80 Possible hearing damage 

Jet take-off (at 305 m), motorcycle 100 Damage if over 1 minute 

Thunderclap, textile loom, chain saw, 120 Human pain threshold 
siren, rock concert 

Toy cap pistol, Jet takeoff (at 25 m), 150 Eardrum rupture 
firecracker 
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预览已结束，完整报告链接和二维码如下：
https://www.yunbaogao.cn/report/index/report?reportId=5_29163


