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ABSTRACT

Introduction: The study of noise has always been of interest to occupational health professionals as a
harmful physical factor in the workplace. However, the psychological and psychoacoustic aspects of noise
in the workplace have been less studied. This study has dealt with different colors of noise and their
applications in psychoacoustics.

Material and Methods: This review study was conducted by searching the databases of Google Scholar,
ProQuest, Science Direct, PubMed, and Scopus to extract the articles related to the research subject
within a 50-year interval from 1970 to 2020.

Results: Based on the results of the present study, colored noises and white noise seem to have the
potential to be used as acoustic stimuli to improve the sleep of employees, especially shift workers, to
improve memory and attention, especially in jobs that require high care and attention. Colored noise and
white noise have potential applications to improve cognitive function in different occupations to reduce
the activity of the sympathetic nervous system and anxiety and stress, especially in jobs with high job
stress. Also, these noises are helpful for people’s privacy, especially in the open workplace, for noise
masking and noise control purposes, as well as for medicine and treatment of disorders such as tinnitus,
ADHD, and hyperacusis.

Conclusion: Paying attention to the colors of noise and their psychoacoustic impacts shows us that the
noise impacts are not limited to their undesirable and damaging effects. Instead, their positive and applied
aspects should also note. Familiarity with such aspects and their introduction can identify the existing
information gaps in this field and pave the way to fill them.
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1. INTRODUCTION

The study of noise has always been of interest
to occupational health professionals as a harmful
physical factor in the workplace. The focus on the
physical aspects of noise, such as power, pressure,
and intensity of sound, and the study of auditory
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and physiological effects of exposure to it, has been
considered in many studies and evaluations related
to employees” health. However, the psychological
and psychoacoustic aspects of noise in the
workplace have been less studied. Contrary to the
impression that the effects of noise were limited
to unpleasant and harmful effects, sometimes
positive psychoacoustic effects are also expected.
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Identifying the types of noise, especially its different
colors, is necessary to identify these effects. Hence,
the present study, as a review one, introduces types
of sound focusing on the different colors of noise,
their properties, and characteristics, and also
application potentials in psychoacoustic fields and
occupational health.

2. MATERIAL AND METHODS

This review study was conducted by searching
the databases of Google Scholar, ProQuest,
Science Direct, PubMed, Scopus, Iranian Scientific
Information Database (SID), Magiran, and IranDoc
to extract the articles related to the research subject
within a 50-year interval since 1970 to 2020.

In this study, keywords included noise,
psychoacoustic, types of noise, colored noise,
sound quality, white noise, pink noise, purple/
violet noise, blue/azure noise, red/brown noise,
gray noise, black noise, orange noise, green noise,
industrial noise, and so on. The present study
studied original, review, and systematic review
articles, case controls, and leading articles. The
inclusion criterion was at least one keyword in
the title, abstract, and keywords of articles for
selecting them. Since the article focused mainly
on the types of noise and their different colors and
applications in the psychoacoustic field, the studies
on colors of noise in the fields related to geophysics,
electronics, climate, computer sciences, and other
unrelated fields were excluded. Finally, after the
summarization and final selection, 49 out of 72
searched articles in the full text were included by
the inclusion and exclusion criteria.

3. RESULTS AND DISCUSSION

In the discussion on signal processing, noise can
have different statistical properties commensurate
with its source and production method, classified
based on these statistical properties. Among the
most important characteristics are the power
spectral densities (power distribution in frequency
spectrum), which are the most crucial determining
parameter of the noise color. The most well-known
color of noise is the white noise, of which the power
spectrum is within the wide frequency range, and
it is so-called because of its similarity to the visible
frequency spectrum in white noise. Colored noises
exist in various types: pink, brown/red, blue/
azure, violet/purple, grey, orange, green and black.
These colors are obtained through the subtraction
process of white noise using the band-pass filters
and mathematical calculations, each of which has
its properties and application.

The difference in the power spectral density
and consequently in the color of noise waves
results in wide applications. In recent decades,
concepts on the color of sound and its application
have expanded in different sciences such as
medical, psychological, psychoacoustic, ergonomic
sciences, and control engineering. Therefore, the
color of noise and its types is a multidisciplinary
subject. Some colors are more associated with the
medical sciences, while others are applied in other
sciences. These results are summarized in Table
1. As is seen in this table, among the different
colors of noise, white, pink, and grey noises seem
to be more applied in psychoacoustic sciences.
Although till this study, the information on other

Table 1. Colors of noise and frequency content and their application

Frequen
Colors of noise Application
content

Noise masking, study of natural sounds, medicine and treatment of tinnitus

and ADHD, improve sleep and privacy, improve cognitive function,

White noise ! emergency vehicle, building acoustics and modeling of environmental
phenomena
Violet / Purple noise f? When very high energy is required at high frequencies
Blue / Azure noise f Audio programs for Dithering, computer graphics
Noise masking, sound engineering and testing of sound systems, ecological

. . and biological systems, medicine and induction of hormone secretion,

Pink noise 1/t . . . . . .
psychoacoustics and induction of sleep, improving attention and
concentration and memory

Brown / red noise 1/f2 Studies on natural noise, climate, meteorology and astronomy
Gray noise - Psychoacoustic equal loudness curve, Hyperacusis

Unofficial colors
(Orange, red, green, black)
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Music, background noise of the world, environmental process modeling, activ«

noise control system
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noises, mainly purple, and their application in
psychoacoustic, have been limited. However, based
on what is expressed as the study findings in the
field of noise application in a workplace, colored
noises and white noise can be potentially applied
as acoustic stimuli to improve the sleep status
of employees, especially shift workers. They can
help enhance the status of memory, attention, and
focus, particularly in jobs needing high accuracy
and attention, improve people’s cognitive function
in different occupations, and reduce the activity
of the sympathetic nervous system, anxiety, and
stress, especially in particular highly-stressed jobs.
Also, they keep the people’s privacy, particularly in
working stations next to each other. Furthermore,
noise-masking properties and application in sound
control objectives can be helpful for the medical
field and treatment of disorders such as Tinnitus,
ADHD, and hyperacusis. We hope researchers will
consider the issues existed in research and applied
fields in future studies.

4. CONCLUSION

This review study has discussed the different
colors of noise and their applications from a

Journal of Health and Safety at Work 2022; 12(3): 459-482

psychoacoustic point of view. Based on the findings,
noise impacts are not limited to the auditory and
physiological effects, and the more attention to
its physical quantity in the workplace does not
suffice. However, it is necessary to consider the
qualitative and psychoacoustic noise criteria as a
critical issue for the researchers. Paying attention
to the colors of noise and their psychoacoustic
impacts shows us that the noise impacts are not
limited to their undesirable and damaging effects.
Instead, their positive and applied aspects should
also note. Familiarity with such aspects and their
introduction can identify the existing information
gaps in this field and pave the way to fill them.
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38 Human equal-loudness contour.
39 Muffled white noise

40 Hyperacusis

41 Orange noise

42 Green noise

43 Black noise

44 Bounded brownian noise

vy


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.3.3.7
https://jhsw.tums.ac.ir/article-1-6735-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-05-05 ]

[ DOR: 20.1001.1.2251807.1401.12.3.3.7 ]

< aTwgS 1950w al5s0s 31 oo splS g lswo @lias (sladss)

Intenginy (98]

1] 1000 10000

Freguency (HI)
g §ls
] e
Wyuw MNose
5
10

Intered oy [081]

o] o] 10000
Fires s My (4]

I,
s
-1

nCenainy (0B

pLee] ] 10000
Fraguancy [H2]

S Sl gl

Wkte Moise

Intengdty [35]

] ] 10000
Framsncy (Hz]

Intendty [0E]

H-] 1000 10000
Freogusency (Hz]

6'&}&5 ‘_gl.j‘a
o —
Furple Mol
5
10 [
15
T
=
E 20
g
£
25
30
35
%0
1] 1000 10006

Freguency (Hz)

ity gl

(FF) lao alisen glacSs, ilS 5 el JS2

wilos GL L 4 5 Lame o o (So5d Sl
o e ST 5 S sl e ol o3 a5,
@S ka3 565 ) B lREe a2 955 50 i (£ 9050 oo
SesS T95ule ST 5 lo G, Eonee 2 55,05 L
Ny sblas ol 605 lademily et o
e ale bl ]y gld > cliligy 5 Cedlw 039> 4o

vy

oS ams =
4 Gy adlas SO LB o ol asdlae
Bas 5l gl 05 5 lao dilitee sl ggo40
oy 45 sbilen sl i3l SitwsSTeSol
4S9 ‘QLmJ‘ » AV Q‘;\ PR uL_, axllas 6“&[{

E3o9e & B po Azl 9009 (Sojelg b g 2l D]

1161 13l /W0 a)lads /1P sl (5 (el § Cublagy aslilons


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.3.3.7
https://jhsw.tums.ac.ir/article-1-6735-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-05-05 ]

[ DOR: 20.1001.1.2251807.1401.12.3.3.7 ]

ohEes g awlE Cueb

LQQT 38 5 (omilS B slgizme dao alizes s SS, ) oo

gt Slen Oleyd 5 (K5 sl lalio aslllas dao (Suiilig
SEEY NANF A ST g ol pogad by Laa 5 le Coxdg 0sy ADHD sl

) _ R ~ . 1 Sebw gluo
-0y 5 oboisles SeiasST s | dadl aulis Jolug w3 ¢ sl s Shos
sheze slaosssy g3leue
045 ol Y glo il 3 50 Vb Sl (6550 4 5Ls 45 sadlga £2 Sleé ol iy glowo
(AD FY N4 .9) sty slacsl 3 Dithering Glaal b (s lowis slaasl p f $9392Y/ o1 sl

Sl a5 o (g ((S3glsm 9 (S23elsST (Sl
5 SeinasS T3Sl davygay90 x5 Sl g (Sby dao (Suiildy ¢ Sgo 1/f &g sl
bl 5 35 505 gz g Sgute g LI

OF LY FFLFY Va0
(V=AY 09,00

(AY-AF FF )9) P 5 oliilsn raldl e sl slalio &) bgyje Slalla 1/£2 05l gloged glouo
A? %) oS hmle ‘&;.a,STgS,[L.. Jobes gails sl pxis - Ty Epp KW
- ) oy el S
s s shaezme G ])8 (Gilaos (e diej oy Sl o Rige L
(AAAY YD . = 9 s ¢ 3038 ( 2x5,b)
oo b 8
(ol

Sgrpe Aiajyd é":“"ﬁs] SS e (laieay op)l8
Candg Sguty (Ol Cagi ofiga (el Olgz Comog
5580 & atojld Jelduo ;0 054y 35 pad g az g calidl>
walizes Jelin jo ol 3l 23lil o Slae 0guge Y axgi
)o LS)‘S &5"‘“&“‘" )o uoya.?u dl)ﬁ‘ Goya} >
0,5 5 lae Saslig caols (K0S & jglxe
) omé 9 omjsslmle g ADHD ( ogiis )lon
Oladllas )5 woadzylas o)lse a5 Conl el aiil oo 1ls
42553590 3 ) 5 Slindos slaais) oleea S

0,5 8 aas ol ol

1998 g ;LS
ALeS g lyeh s 7k Jol> dlie ol
(S dapd (Shy pole oBiils lgmiils eyl
weS sl e VYA elF AT CuS ol 4
S 5 s i 3 s sy
Sl Solox lp (S e (b ple olSails
D9 o 19,03 axlllas ]

11€01 sl /W o)ladds /1P sda (5 (iaol § Cublagy aslilnd

aica |, sg2gn el (slaiSLt (s390 b o) 3o
23l ool 59,5 w0 ez 5 e S
2 sl ol ada s Oly b JBe e ol
e ot e |, it slas )5 dao lyel 5,
35 g lae ) 4 b pedlio sl glaans (o
il (S psle alemil Gl pgle o o
JFS (owdiges 5 509995 5] o StansS TS Lo ¢ liily
gyl 5 lao Sy Galpln sl w8l (51 Do
sy 5l (Fn il lans; wiz gsdse o o
9 5090 S (P9 Sl 5 (S pole 4 e e
e jsbds @l (pl wes S0 ) pole o o
aS jeboylen ol odls ools ylid Y oyleds Jgu o
S, o 5l w8 e aaxde Y ojlels Jga o
5 oo e Slho dwyoe S das Ll
5 Sl pole o 500 slalao I A 5 S
plsl loj B aizr y2 aiid )5 L8 SiiwsS ToSo L
o oo slalas dise,e Sledbl ol> asdlas
0332 Sgazme SassS 15l yo ()T 0,08 5 ity glao
asllae sloasily lgiets 4zl bl gz gll o

A ool oals lo I8 oo 0 laws 05 dise) 0

Jeiliy st sloo 35 5 () Glalas vy o S

VA


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.3.3.7
https://jhsw.tums.ac.ir/article-1-6735-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-05-05 ]

[ DOR: 20.1001.1.2251807.1401.12.3.3.7 ]

...dgixngﬂgi_\bn [EINTSY lop) )5 g a0 alias (sladSs)

10.

11.

12.

13.

14.

REFERENCES
Fastl H, E Z. Psychoacoustics: facts and models. Springer
Science & Business Media. ] Sound Vib. 2006.
Lashgari M. Analysis of noise annoyance using sound
quality criteria. ] Sound Vib. 2016;5(10):107-16.
Metin B, Roeyers H, Wiersema JR, van der Meere JJ,
Gasthuys R, Sonuga-Barke E. Environmental stimulation
does not reduce impulsive choice in ADHD: A “pink
noise” study. J Atten Disord. 2016;20(1):63-70.
Farokhnezhad-Afshar P, Khajali Z, Azarfarin R, A M.
Effect of white noise on anxiety in patients admitted to
the cardiac care unit. Iranain journal of cardiovascular
nursing. 2014;3(2):48-55. [Persian]
Stanchina ML, Abu-Hijleh M, Chaudhry BK, Carlisle
CC, Millman RP. The influence of white noise on sleep
in subjects exposed to ICU noise. Sleep medicine.
2005;6(5):423-8.
Labrosse J-P, Sullivan S, Schneider MN. Sound
management systems for improving workplace efficiency.
Google Patents; 2018.
Christoph M. Active noise control system. Google
Patents; 2012.
Zickmantel F. Masking noise. Google Patents; 2014.
Jabloun E, Champagne B, editors. A perceptual signal
subspace approach for speech enhancement in colored
noise. 2002 IEEE International Conference on Acoustics,
Speech, and Signal Processing; 2002: IEEE.
Keyvani S, Monazzam Esmaielpour M, Fasih-Ramandi F,
Ahmadi Asour A, Kolahdouzi M, Hashemi Z. Impact of
Layout Sequence of the Natural and Synthetic Adsorbents
in Double-Layered Composites on Improving the Natural
Fiber Acoustic Performance Using the Numerical Finite
Element Method. Journal of Health and Safety at Work.
2021;11(03):368-83. [Persian]
Eberhardt ], Strale L-O, Berlin M. The influence of
continuous and intermittent traffic noise on sleep. J
Sound Vib. 1987;116(3):445-64.
FastlH. Psychoacousticsof sound quality. Communication
Acoustics Blauret ] Springer. 2005;1(1):140-62.
Allen P. Acoustics and psychoacoustics. Audiology
Diagnosis. 1st edition. New York: Thieme Medical
Publisher Inc.2000.
Giv MD, Sani KG, Alizadeh M, Valinejadi A, Majdabadi
HA. Evaluation of noise pollution level in the operating

rooms of hospitals: A study in Iran. Interv Med Appl

K€vq

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Sci. 2017;9(2):61-6.

Lotfi M, Monazzam Esmaielpour MR, Mansouri N,
Ahmadi S. Investigating noise pollution induced by
diesel generators in building construction activities in
one of the district of Tehran city. Journal of Health and
Safety at Work. 2018;8(2):149-62. [Persian]

Delphi M, Aghajani Z, Bakhit M, Hosseinzadeh
S, Nilforoush MH. The Relationship Between
Psychoacoustics ~ Characteristic Of Tinnitus And
Consequent Occupational Handicap In Isfahan
Steel Company’S Work Men. Journl of research in
rehabilitation sciences. 2013;9(4):649-57. [Persian]
Mousavi Kordmiri SH, Monazzam MR, Abbasi M,
Mousavi Kordmiri SA. Association between Noise
Exposure and Sensitivity and Psychological Distress.
Archives of Occupational Health. 2019;3(3):400-8.
Fruhstorfer B, Fruhstorfer H, Grass P. Daytime noise and
subsequent night sleep in man. Eur ] Appl Physiol Occup
Physiol. 1984;53(2):159-63.

Azizi A, PG.. Y. Introduction to Noise and its
Applications. Computer-Based Analysis of the Stochastic
Stability of Mechanical Structures Driven by White and
Colored Noise (Chapter2). SpringerBriefs in Applied
Sciences and Technology, editor2019.

Selvam AM. Noise or random fluctuations in physical
systems: a review. Self-organized Criticality and
Predictability in Atmospheric Flows: Springer; 2017. p.
41-74.

Abbott D. Overview: Unsolved problems of noise and
fluctuations. Chaos: An Interdisciplinary Journal of
Nonlinear Science. 2001;11(3):526-38.
Passchier-Vermeer W, Passchier WE Noise exposure
and public health. Environmental health perspectives.
2000;108(1):123-31.

Freitas E, Mendonga C, Santos JA, Murteira C, JP E
Traffic noise abatement: How different pavements,
vehicle speeds and traffic densities affect annoyance
levels. Transp Res D Transp Environ. 2012;17(4):326-1.
Borg E. Physiological and pathogenic effects of sound.
Acta Otolaryngol Case Rep. 1981;92(381):1-64.
Monazzam MR, Zakerian SA, Kazemi Z, Ebrahimi MH,
Ghaljahi M, Mehri A, et al. Investigation of occupational
noise annoyance in a wind turbine power plant. Journal
of Low Frequency Noise, Vibration and Active Control.

2019;38(2):798-807.

1161 13l /W0 a)lads /1P sl (5 (el § Cublagy aslilons


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.3.3.7
https://jhsw.tums.ac.ir/article-1-6735-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-05-05 ]

[ DOR: 20.1001.1.2251807.1401.12.3.3.7 ]

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

Nassiri P, Zare S, Monazzam MR, Pourbakht A, Azam
K, Golmohammadi T. Modeling signal-to-noise ratio of
otoacoustic emissions in workers exposed to different
industrial noise levels. Noise & health. 2016;18(85):391.
Monazzam MR, Abbasi M, Yazdanirad S. Performance
evaluation of T-shaped noise barriers covered with
oblique diffusers using boundary element method.
Archives of Acoustics. 2019;44.

Jabbari K, Nassiri P, Monazzam Esmaeelpour MR, Azam
K, Faridan M, Heidari L. The Relationship between
Occupational Noise Exposure and Noise Induced
Hearing Loss (NIHL) in Small-Scale Industries: A Case
Study in the City of Damavand, Iran. Biotechnology and
Health Sciences. 2016;3(4):49-56.

Naderzadeh M, Arabalibeik H, Monazzam MR, Ghasemi
1. Comparative Analysis of AHP-TOPSIS and Fuzzy AHP
Models in Selecting Appropriate Nanocomposites for
Environmental Noise Barrier Applications. Fluctuation
and Noise Letters. 2017;16(04):1750038.

Moradi G, Monazzam M, Habibi P. The effect of the angle
upper edge in shaped noise barriers with a T-shaped
upper edge. Iranian Journal of Health and Environment.
2019;12(1):31-46. [Persian]

Moradi G, Nassiri P, Ershad-Langroudi A, Monazzam
MR. Acoustical, damping and thermal properties of
polyurethane/poly (methyl methacrylate)-based semi-
interpenetrating polymer network foams. Plastics,
Rubber and Composites. 2018;47(5):221-31.

Hashemi Z, Monazzam MR. Study the effect of shape on
acoustic performance of micro perforated absorber at
low frequencies. International Journal of Occupational
Hygiene. 2019;11(3):164-78.

Moradi G, Nassiri P, Ershad-Langroudi A, Monazzam
MR. Preparation of Sound Absorption Material Based on
Interpenetrating Polymer Network (PU/PMMA IPN).
Health Scope. 2019;8(2).

Ahmadinejad P, Monazzam MR. 3D Simulation
of Impedance Tube: Effect of Mesh Size on Sound
Absorption Characteristic. International Journal of
Computer Science and Network Security. 2018;18(1):179-
82.

Naderzadeh M, Ghasemi I, Monazzam MR, Arabalibeik
H. An Investigation on Transparency and Mechano-
Acoustic Properties of Poly Methyl Methacrylate/

Polycarbonate Based Nanocomposites. ] Polym Environ.

11€01 sl /W o)ladds /1P sda (5 (iaol § Cublagy aslilnd

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

ohEes g awlE Cueb

2018;26(6):2640-9.

Naderzadeh M, Monazzam MR, Ghasemi I, Arabalibeik
H. Investigation on Sound Absorption Function and
Mechanical Behavior of Polycarbonate/Nanosilica-
based Nanocomposites. Polym Plast Technol Eng.
2018;57(5):387-93.

Soltani Gerdfaramarzi R. Noise control of saab dyamples
using enclosure method in Behsaram Granite Company
in Kashan. Occupational Medicine Quarterly Journal.
2016;8(3):67-75.

Sheibani Tazraji F, Pakdaman S, Dadkhah A, Hasanzadeh
Tavakoli M R. The Effect of Music Therapy on Depression
and Loneliness in Old People. Salmand: Iranian Journal
of Ageing. 2010;5(2):54-60. [Persian]

Keykhani S, Dadfar R, Heydari Moghadam R. The
effect of music therapy on reducing addiction, anxiety
and depression in drug addicts. Medical History.
2013;4(13):107-25. [Persian]

Hajizadegan M, Ashayeri H, Alipour A, Shaghaghi F,
Tashvighi M. The effectiveness of active music therapy on
social problems in children with leukemia. Psychological
sciences. 2017;16(63):402-12. [Persian]

Eskandary S, Aguilar Marchen M E, Azadfallah P,
Forogh B. Studying the effectiveness of neurologic music
therapy in cognitive rehabilitation of stroke patients.
Psychological sciences. 2019;18(80):913-22. [Persian]
Spencer ], Moran D, Lee A, Talbert D. White noise and
sleep induction. Arch Dis Child. 1990;65(1):135-7.

Azizi A, PG.. Y. White Noise: Applications and
Mathematical Modeling: Computer-Based Analysis of
the Stochastic Stability of Mechanical Structures Driven
by White and Colored Noise (Chapter 3). SpringerBriefs
in Applied Sciences and Technology, editor2019.

Castro J. What Is white/ Pink/blue/brown Noise? https://
www.livescience.com/38464-what-is-pink-noise.html.
2013. https://en.wikipedia.org/wiki/Colors_of noise.
Ulichney RA. Dithering with blue noise. Proceedings of
the IEEE. 1988;79(1):56-79.

Rodriguez JB, Arce GR, DL L. Blue-noise multitone
dithering. IEEE Transactions on Image Processing.
2008;17(8):1368-82.

Bogen J. Noise in the World. Philosophy of Science.
2010;77(5):778-91.

Azizi A. Computer-based analysis of the stochastic

stability of mechanical structures driven by white and

iAo


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.3.3.7
https://jhsw.tums.ac.ir/article-1-6735-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-05-05 ]

[ DOR: 20.1001.1.2251807.1401.12.3.3.7 ]

...dgixngﬂgi_\bn [EINTSY lop) )5 g a0 alias (sladSs)

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

colored noise. Sustainability. 2018;10(10):3419.

Halley JM, Kunin WE. Extinction risk and the 1/f family
of noise models. Theor Popul Biol. 1999;56(3):215-30.
Lv M, Zhang X, Chen H, Zhou Y, Li J. Chaotic and
multifractal characteristic analysis of noise of thermal
variables from rotary kiln. Nonlinear Dynamics. 2020:1-
23.

Jabloun E, Champagne B. Incorporating the human
hearing properties in the signal subspace approach for
speech enhancement. IEEE Trans Speech Audio Process.
2003;11(6):700-8.

Benjafield JG. Between pink noise and white noise: A
digital history of The American Journal of Psychology
and Psychological Review. American Journal of
Psychology. 2017;130(4):505-19.

Krishnan S, Leech R, Aydelott J, Dick E School-age
children’s environmental object identification in natural
auditory scenes: Effects of masking and contextual
congruence. Hearing Research. 2013;300:46-55.

Gelfand S, Levitt H. Hearing—an introduction to
psychological and physiological acoustics Marcel Dekker.
New York[Google Scholar]. 2004.

Yang M, De Coensel B, ] K. Presence of 1/f noise in
the temporal structure of psychoacoustic parameters
of natural and urban sounds. ] Acoust Soc Am.
2015;138(2):916-27.

Hoftman HJ, Reed GW. Epidemiology of tinnitus.
Tinnitus: Theory and management. 2004;16:16-41.
Vanneste S, Plazier M, Van Der Loo E, Van de Heyning
P, Congedo M, De Ridder D. The neural correlates of
tinnitus-related distress. Neuroimage. 2010;52(2):470-
80.

Searchfield G, Kobayashi K, Sanders M. An adaptation
level theory of tinnitus audibility. Front Syst Neurosci.
2012;6:46.

Wasserman CS, Segool N. Working in and with noise: the
impact of audio environment on attention. ] Neurother.
2013;17(4):203-12.

Cook A, Johnson C, Bradley-Johnson S. White noise to
decrease problem behaviors in the classroom for a child
with attention deficit hyperactivity disorder (ADHD).
Child & Family Behavior Therapy. 2015;37(1):38-50.
Saeed BZ, Askar AA, Maktabi G. The effectiveness of
white noise on learning new words, visual working

memory and selective attention in elementary students.

ICAL

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Journal of psychological science. 2020;19(85):25-32.
[Persian]

Soderlund GB, Sikstrém S, Loftesnes JM, Sonuga-Barke
EJ. The effects of background white noise on memory
performance in inattentive school children. Behavioral
and brain functions. 2010;6(1):55.

Amir N, McNally R], Riemann BC, Clements C. Implicit
memory bias for threat in panic disorder: Application
of the ‘white noise’paradigm. Behaviour Research and
Therapy. 1996;34(2):157-62.

Baker MA, Holding DH. The effects of noise and
speech on cognitive task performance. ] Gen Psychol.
1993;120(3):339-55.

Rausch VH, Bauch EM, Bunzeck N. White noise improves
learning by modulating activity in dopaminergic
midbrain regions and right superior temporal sulcus. ]
Cogn Neurosci. 2014;26(7):1469-80.

Angwin A], Wilson WJ, Arnott WL, Signorini A, Barry
RJ, DA C. White noise enhances new-word learning in
healthy adults. Sci Rep. 2017;7(1):6-1.

Harrison DW, Kelly PL. Age differences in cardiovascular
and cognitive performance under noise conditions.
Percept Mot Skills. 1989;69(2):547-54.

Senser E, Koylu N, Ustun F, Kocamanoglu S, Ozkan F.
The effects of music, white noise and operating room
noise on perioperative anxiety in patients under spinal
anesthesia: 8AP3-3. Eur | Anaesthesiol. 2010;27(47):133.
Farokhnezhad Afshar P, Mahmoudi A, Abdi A. The
effect of white noise on the vital signs of elderly patients
admitted to the cardiac care unit. Journal of Gerontology.
2016;1(1):11-8. [Persian]

Szendro P, Vincze G, Szasz A. Pink-noise behaviour of
biosystems. Eur Biophys J. 2001;30(3):227-31.

De Coensel B, Botteldooren D, T. DM. 1/f noise in
rural and urban soundscapes. Acta Acust United Acust.
2003;89(2):287-95.

Makara G, Stark E, Palkovits M, Revesz T, Mihaly K.
Afferent pathways of stressful stimuli: corticotrophin
release after partial deafferentation of the medial
basal hypothalamus. Journal of Endocrinology.
1969;44(2):187-93.

Brandenberger G, Follenius M, C T. Failure of noise
exposure to modify temporal patterns of plasma
cortisol in man. Eur ] Appl Physiol Occup Physiol.
1977;36(4):239-46.

1161 13l /W0 a)lads /1P sl (5 (el § Cublagy aslilons


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.3.3.7
https://jhsw.tums.ac.ir/article-1-6735-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-05-05 ]

[ DOR: 20.1001.1.2251807.1401.12.3.3.7 ]

74.

75.

76.

77.

78.

79.

80.

Favino A, Maugeri U, Kauchtschischvili G, Della Cuna
GR, G N. Radioimmunoassay measurements of serum
cortisol, thyroxine, growth hormone and luteinizing
hormone with simultaneous electroencephalographic
changes during continuous noise in man. J Nucl Biol
Med. 1973:pp. 119-22.

Ong JL, Lo JC, Chee NI, Santostasi G, Paller KA, Zee
PC, et al. Effects of phase-locked acoustic stimulation
during a nap on EEG spectra and declarative memory
consolidation. Sleep Medicine. 2016;1(20):88-97.

Ngo HV, Martinetz T, Born J, M M. Auditory closed-
loop stimulation of the sleep slow oscillation enhances
memory. Neuron. 2013;78(3):545-53.

Papalambros NA, Santostasi G, Malkani RG, Braun R,
Weintraub S, Paller KA, et al. Acoustic enhancement
of sleep slow oscillations and concomitant memory
improvement in older adults. Front Hum Neurosci.
2017;7(11):109.

Marie D. The effect of pink noise and event rate on effort
allocation in regards to ADHD symptomatology in
adults: Ghent University; 2019.

Kawada T, Suzuki S. Sleep induction effects of steady 60
dB (A) pink noise. Industrial health. 1993;31(1):35-8.
Suzuki S, Kawada T, Ogawa M, Aoki S. Sleep deepening
effect of steady pink noise. ] Sound Vib. 1991;151(3):407-

11€01 sl /W o)ladds /1P sda (5 (iaol § Cublagy aslilnd

81.

82.

83.

84.

85.

86.

87.

88.

ohEes g awlE Cueb

14.

Acosta G, Smith E, Kreinovich V. Why pink noise is
best for enhancing sleep and memory: system-based
explanation. 2019.

Masato G, Hoskins BJ, Woollings TJ. Can the frequency
of blocking be described by a red noise process?. ] Atmos
Sci. 2009;66(7):2143-9.

Overland JE, Percival DB, Mofjeld HO. Regime shifts and
red noise in the North Pacific. Deep Sea Res 1 Oceanogr
Res Pap. 2006;53(4):582-8.

Pont E Zucker S, Queloz D. The effect of red noise on
planetary transit detection. Mon Not R Astron Soc.
2006;373(1):231-42.

Ulichney RA. Dithering with blue noise. Proceedings of
the IEEE. 1988;76(1):56-79.

Bjorn O, Hofman-bang D, Philipsson M, RougJA, Hansen
JN, Jones G. Method and apparatus for controlling a
hearing instrument to relieve tinitus, hyperacusis, and
hearing loss. Google Patents; 2020.

Tsirelson BS, Vershik AM. Examples of nonlinear
continuous tensor products of measure spaces and non-
Fock factorizations. Reviews in Mathematical Physics.
1998;10(1):81-145.

Watanabe S. A simple example of black noise. Bulletin
des sciences mathematiques. 2001;1:125(6-7):605-22.

ICAP


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.3.3.7
https://jhsw.tums.ac.ir/article-1-6735-fa.html
http://www.tcpdf.org

