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Context

Noise Policy Statement for England
NPSE)

“Promote good health and a good
guality of life through the effective

management of noise Within
the context of Government
policy on sustainable
development.”

https://www.gov.uk/government/publications/noise-policy-statement-for-england
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Sustainable development
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adapted from
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/323193/Guiding_principles_for_SD.pdf
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The bigger picture
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WHO Guidance
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Development of WHO Guidelines
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WHO-commissioned systematic reviews
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Effects of noise on sleep

Individual Noise Exposure Situational
Moderators Characteristics Moderators
» Noise Sensitivity * Lmax Or SEL » Current Sleep Stage
» Age etc. * Rise Time etc. » Sleep Time etc.
| |
A 4

Physiologic Reactions Related to Single Noise Events

» Cerebral and Autonomic Arousals
(Sleep Stage Changes, Awakenings, Body Movements, Blood Pressure 1 etc.)

|

Disturbance/Fragmentation of Sleep Structure (Whole Night)

» Sleep Duration |, Awakening Frequency 1, Arousal Frequency 1
* Time Spent in Deep Sleep |, in REM Sleep |, Awake 1, etc.

2 v
Short-term Effects Long-term Effects
« Performance | = = = »  + High Blood Pressure 1t
» Sleepiness 1 etc. » Myocardial Infarction 1 etc.

Int. J. Environ. Res. Public Health 2018, 15, 519

10 Effects of noise on sleep




Literature screening

1159 papersidentified 10,029 papers 69
through WHO Literature identified through 2™ additional references
Search literature search
N
336 papers after 121 papers removead,
: -
duplicates removed published before 2000
A 4 >
z 59 papers removed,
215 s o :
o Ptpozg"::;b?;hEd ” laboratory or field study
= s with artificial sounds
papers on field studies Additional papers removed if
published after 2000 ===3{ they did notmeet critena for
6 papers added. noise exposure, not ontopic
updated search I covered in this review, multiple
> papers per study

!

{

+1 studiesincludedin
qualitative syntheds

33 studies included in
quantitative synthesis

Literature screening

Int. J. Environ. Res. Public Health 2018, 15, 519




Metrics
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Cortical awakenings
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Vegetative vs cortical arousals
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Habituation

‘Subjects exposed to noise usually habituate....
Habituation is a reasonable mechanism that preserves energy

resources. However, habituation i1s not complete, ie.

subjects continue to react to noise events even after several years of
noise exposure. ... Unfortunately, little is known about individual
differences in the ability to habituate to noise and potential predictors.

importantly, activations of the vegetative nervous
system habituate to a much lesser degree to noise

compared to cortical arousals. itis also possible that
exposed subjects become more sensitive to the effects of noise on
sleep. This sensitization may be related to, e.g., individual changes
changes in noise exposure, or changes in media coverage.”

Int. J. Environ. Res. Public Health 2018, 15, 519
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Self reported sleep outcomes

NumberofStudies  OddsRatioperdoap. 0 onfidence

Interval
Aircraft Noise
Falling Asleep 6 6,368 2.00 1.68-2.41
Awakenings 5 4,054 1.72 1.31-2.27
Sleep Disturbance 1 2309 2.05 1.64-2.56
Combined Estimate 6 1.94 1.61-2.33
Road Noise
Falling Asleep 8 10,212 2.63 1.86-3.73
Awakening 8 10,177 1.75 1.24-2.47
Sleep Disturbance 3 9,901 2.21 1.52-3.20
Combined Estimate 12 2.13 1.82-2.48
Rail Noise
Falling Asleep 4 6,520 2.57 1.87-3.53
Awakening 3 5311 2.54 1.49-4.33
Sleep Disturbance 2 1,809 4.10 0.69-24.41
Combined Estimate 5 3.06 2.38-3.93

Int. J. Environ. Res. Public Health 2018, 15, 519
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Self-reported sleep disturbance
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Int. J. Environ. Res. Public Health 2018, 15, 519
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Quality of the evidence

Nige Number of Odds Ratio per
Sleep Outcomes G Participants Quality of Evidence Noise Metric 10 dBA Increase
(Studies) (95% CI)
DDPOo
Road 94 (2) Moderate Indoor LAs max 1.36 (1.19-1.55)
. Th - 4= 3 e
Cortical
| DPPO Indoor
awakenings Rail 33 (1) 135 (1.21-1.52)
. Th se
In adults Moderate = I—AS,max
DB O
Aircraft 61 (1) Moderate Indoor LAs max 1.35 (1.22-1.50)
There was evidence of dose-response
DDDo
self- Road 20,120 (12) Moderate Outdoor Loy~ 2.13 (1.82-2.48)
Th e
reported ®SO0 -
sleep Rail 7133 (5) Outdoor  3.06238-393)
- SO®O night
in adults e .
Aircraft 6371 (6) Moderate Outdoor nght 1.94 (1.61-2.33)

There was evidence of dose-response

Int. J. Environ. Res. Public Health 2018, 15, 519
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Quality of evidence

Quality of Evidence Definition

Examples of When This is
the Case

Further research is very unlikely
High to change our confidence in the
estimate of effect

Several high-quality studies
with consistent results

Further research is likely to have
an important impact on our

One high-quality study or

Moderate ) ) i several studies with some

confidence in the estimate of effect ..
. limitations
and may change the estimate
Further research is very likely to
T— have an important impact onour ~ One or more studies with

confidence in the estimate of effect severe limitations
and is likely to change the estimate

Very Low Any estimate of effect is very No direct research evidence

uncertain

One or more studies with very
severe limitations

Int. J. Environ. Res. Public Health 2018, 15, 379
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Quality of the evidence

motility Road, Rail, ®®00

2 1320 (8) LAmax and LAeq Not estimated
(adults) Alircraft L ow
Self-Report and 4000
. Road, Rail, 5 Very Low Varied across e ssar
Ch I Idren Alrcraft 1754 (4) Tnerancictancy in racnilfe emall Studies N()t ebtll]l‘]t( Ci

Children

Self-Reported Sleep WT C_B O O O Outdoor

C
Disturbance in Adults 3971 (6) A-weighted SPL

noise m - \ery low =

1.60 (0.86-2.94)

e Varied across
Children (13 S B é ACross

. : Inconsistenc.\!f in féesults and studies
Adults/4 Child ; ois : :
noise et e imprecision due to small sample sizes

All Sleep Outcome hOSPItal

A . Not estimated
Measures

Int. J. Environ. Res. Public Health 2018, 15, 519
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Other sources of noise
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Closing remarks

» Quality of evidence for non-transport sources of sound

» Noise-induced sleep disturbance of relatively constant
(but relatively high) noise levels — cortical awakenings,
falling asleep....

» Noise-induced sleep disturbance and indoor
temperature, indoor air quality...

» Noise-induced sleep disturbance in the elderly, those
with pre-existing health conditions...
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