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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
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