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Introduction to noise pollution

CDC National Environmental Public Health Tracking

Centers for Disease Control and Prevention | | Q |
Z CDC 24/7: Saving Lives. Protecting People.™

 Substantial adverse "~
public health impacts

— Likely among most
common exposures

« Treated differently than
other pollutants
— Air, water, soil, food, etc
— Ignored in US for 40 yrs

SCHOOL OF PUBLIC HEALTH 2

UNIVERSITY OF MICHIGAN



https://ephtracking.cdc.gov/showRiskLandingSolution.action

Noise exposure: measurements

« Area measurements
* Personal measurements

« Models

« Usually focus on average or
maximum exposure
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Units: decibels (dB)

70dB 80dB 90dB

100dB 110dB

A-weighting typically used




Noise exposure: quantification

« Equivalent continuous noise level (L¢y) is foundation
of noise exposure assessment

3| S|
§ % ------------- JLEQ(tl
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Time Time

https://www.fhwa.dot.gov/Environment/noise/requlations and guidance/analysis and abatement guidance/fig1.qif
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https://www.fhwa.dot.gov/Environment/noise/regulations_and_guidance/analysis_and_abatement_guidance/fig1.gif

Common environmental noise metrics

1. Lgq

— Assumes all periods contribute equallv tn rick

dBA

2. Lpy (Day-Night Level) Leq

— Lggq with 10 dB penalty added for
nighttime noise (10 PM to 7 AM)

— Accounts for increased sensitivity/
disruption at night

Average steady sound level

Same length of time

Time
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What do we know about US
occupational noise?

. Occupational Safety ., "= s sy
and Health 294—— AR coter roayn 90
Administration (OSHA) Sels, . s
measurements £ 50, o0
— ~750,000 Permissible £ ** 2

Exposure Limit (PEL) <:j S 22

-~ ' O N DDA DNDHNDND O NS N
320,000 Action Level SO F S S P S S T

(A L) Year of Publication
—e— Mean AL ----&---- Al % Exceedance
Sayler et al, manuscript submitted |—=— MeanPEL ----e---- PEL % Exceedance
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What do we know about US
environmental n0|se’>

From 1981 until very recently, not much

Several efforts in last recent years have
shed light on ambient noise levels in US

— Additional efforts at local (i.e., city) level

Most efforts based on modeling; few on
measurements

| SEPA

NOISE IN AMERICA :
The Extent of the Noise Problem

uuuuuuuuuuuu

.......

EPA, 1981
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Why differentiate modeling from
measurements?

All models dre WEong; some
models dre useful

- 6eorge Box, "Statistics for
Experimenters", 2005
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Noise map: modeled road and air, dBA
'\ Transportation.gov
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https://www.transportation.gov/highlights/national-transportation-noise-map
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https://www.transportation.gov/highlights/national-transportation-noise-map

Noise map: modeled road and air, dBA

e National Transportation Noise Map : Eoscind Avsioa Boies ki the United >ies " Tra n s p o rta tl o n g OV
il S.Depo
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https://www.transportation.gov/highlights/national-transportation-noise-map
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https://www.transportation.gov/highlights/national-transportation-noise-map

Noise map: modeled road and air, dBA

i \ Esri World Geocoder Q
B d

T el _ = , = - ‘-‘:-i |
mi 909 -84 i tatistics, VOLPE | Esri, HERE ==

https://www.transportation.gov/highlights/national-transportation-noise-map
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https://www.transportation.gov/highlights/national-transportation-noise-map

Noise map: modeled conditions, dBA

L& L = National Park Service
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L50 SPL, dBA re 20uPa
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https://www.nps.gov/subjects/sound/soundmap.htm
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https://www.nps.gov/subjects/sound/soundmap.htm

N0|se map: modeled...?
e 'qw"‘ e /A

by

http: //howloud com/ |
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http:http://howloud.com

Noise map: modeled road, dBA
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http://maps.sfplanning.org/Noise.pdf

SCHOOL OF PUBLIC HEALTH

UNIVERSITY OF MICHIGAN



http://maps.sfplanning.org/Noise.pdf

Noise map: measured, dBA
A-weighted Sound Levels (dBA): DAY

o TS
Bosfonl\r New England Ac
Vi 2 @ T o
W @ o g8 = ( o 9
@ & @
and
.
& § 1 Bl Joe Moakley
e +
: J& Presiden -
Googl » |
dBA = @q@;b Erb@ g . . .
RPN http://boston.noiseandthecity.org/a-weighted-sound-levels-by-dba-day

SCHOOL OF PUBLIC HEALTH 16

UNIVERSITY OF MICHIGAN



Noise map:
measured, dBA ([

Leg Value (dBA)
—_— High : 95

Low - 55

Manhattan |
) . . 7
Ceatral Par |....__________’

% Greenacre Park
Parley Park
Tllﬂ Cll\-

Figure 1 Estimated noise levels agoss Manhattan, Indicates measurement kocation.

McAlexander et al. Environ
Health 2015.
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Noise maps are great.
But they will never be enough

« Do not account for variations in
behavior, activities

« Do not estimate personal exposures

 Often do not account for temporal

variability

« Questionable assumptions, validation?
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=

« Three equql/y Important components :_, ﬁ_* - E
for any environmental exposure g=E= -

— Exposure frequency (how often) Hfml) bo

— Exposure duration (how long) a

— Exposure intensity/level (how much)

 Without information about all three,
cannot estimate health risk
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Personal monitoring gets us all three

91% of 4436 NYC
subjects > EPA =
limit from all noise
sources combined
: recommended
and at risk of annual limit
NIHL; mean 76.8
dBA

3

Percent
20

EPA

10

Neitzel et al,
Environ Sci Tech,
(IJ 1|0 2IO 3IO 4IO

2011

50 60 70 80 90 100
Annual HPD-adjusted total exposure (dBA)

Noise maps would suggest exposures of 55-80 dBA
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What personal monitoring shows

Annual Exposure Time
4%

® Occupational

B Nonoccupational
M Music

B Home

M Transit

Annual Exposure Dose

B Occupational

B Nonoccupational
m Music

B Home

M Transit

Primary exposure source for 59% of 4436 subjects = music!

Neitzel et al, Environ Sci Tech, 2011
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Conclusions: noise exposure

ML Salorg/10 1280/ 1307273

 Need better estimates of noise
exposure in US

« Use combination of mapping and
personal measurements

« Exposure estimates essential to
evaluate public health impacts

Commentary |

Environmental Noise Pollution in the United States: Developing an Effective

Public Health Response

Monica 5. Hammer," Tracy K. Swinburn,? and Richard L. Neitzel®*
"he Netwerk for Public Heshth Lsw — Mid-States Region, The University of Michigan Schosl of Public Hesith, Ann Arbor, Michigan,

WSA: “The Rick Science Conter, The Universt
Sciences, The University o

of Mic
v, Michigan,

BacxCaoun Tens of millvnsof Arneicans sl from 3 range of advene skt ocomes e 1o
ng Josz.

moise exposure, including heart disease and

icing environmental noise pollution

1o kbl s corseot th mtsonal peseaton saas, 4 the s msional e i redce

eavisenmenial noise pollusion.

OJECTIVES: We simed i describe some of the mast serioas health cffects asmciated with noise.

eesduce oise by incorparating scieniific insight and technplogical innevations imin existing public

bealth infrastractare.

: W indiviciaas had annaal Linyzg levels > 70 dBA (squiva
lent to  contingoas averags 70 dBA over 24 hehin 2013 and were at risk of noise-
imdaced beaing os. Tens of milloes more may be o ick of bean s, ad b lasec]
et s, D " and alicsin the built crizon-
ment e ' .

Covcvsone chhﬁum Pabi: heskh bencis can be achiced by itcpracn ioerveation: that
d exposares in peeblic healih apenda

e federal

cmnm ummr MS. Smnbum X, Nem'gl )lL 3014, Envirsnmental peise pallation in

the United States: developing an

effective pablic health response. Environ Health Perspect

122115119 hep-//ddoi.oce/10. 1289 chp, 1307272

Introduction
Noise, or unwanted soand, is one of the
mast common environmental exposures in
the U (Garcia 2001). In 1981, the
US. Envirormental Protecsion Apency (EPA)
estimated that nearly 100 millian people in
ihe United Seates (about 50% af the popu-
atior) had annual exposures o traffic paise
sthat were bigh enaugh to be harmful to heslth
{Simpson and Bruce 1981). However, despie
the widespread prevalence of expanure, noise
has historically beers treated differendy than
pollatants of 2 chemical or rad .
2nd expecially air palbatian. Congress has not
sericusly discussed enwvironmental naise in
> 30 years, although noise exposure i 2 lape
e e Tos e 1a N Yok
ity moiseis consicteraly the nmber one gaal-
ity of lfe ismue, and anthosities these recein
= 40,000 rise complaints in 2012 (Metcalfe
2013). Very fow commusities appear to con-
sicler the hasleh risks of naise in their policy
making (Network for Public Health Law
2013) despize the fact that the heaith effecss of
ncice have been explorad cver many decades,
)nd the bady of evidence linking noise o vari-
s heshh effects i, therefare,
1||an for mast ather environmeneal h:und:
{Goines and Hagler 2007; Passchier Vermeer
and Paschier 2000

Evens when cities and counties do address
moise in their planning efforts, the reslts are
disappointing. The Health Impacts Project
{HIP) provides guidsnee for policy makers

10 ideneify the bealth cnsesuences of pos
tial projects by making public 2 natinnal
sample of health impact assessmens (HIP
2013). Dezens of recent impace e
menits in the HIP databuse have incorporated
noisz, but nome ;p;.:.ma tn amem changes in
sleep distrban hypertension, or
heart disease. M:hmgh TP s s e
vide 3 complete picsure of LS. o
amemments, it does indicate that desision
makens lack the information they nesd m pro-
et communities from noise-related health
effects. Environmental impact statements
that caleulaie changes in noise levels sba do
nat necessarily provide informatian abou
v heahth impacts seslin from hese
ent of

téic and policy aspects of naise exposare. We
Firse prowide an overview of the relarionship
between high-impact health effects and noiz.
W then describe the most prevalent sources
o rwise and estimase prevalence of exposure.
Finally, we explore palicy approsches that can
reshuce the harméisl effects of noise
Chronic Noise: A
Biopsychosocial Model

of Disease

Chronic environmental noise cases 2 wide
variery of adverse bealth effecs, incading sleep
disturbance, amnoyance, noise-induced hearing

Enviroremenal Health Perspeectives « vouwe 122 wowse 1| February 2014

i, Ann Arbor, Michigan, USA; The Depertment of Envirenmental Heskh

o (NTHLY, cardiovascular diseae, endocrine
effects, and incressed incidence of dizhe-
tes (Passchier-Vermeer and Passchicr 2000;
Sercnsen et 2l 2013). This commentary is not
irsended tn provids 2 comprehensive review of
ol e rene ek fce. whnr.h is avail
able elsewhere (Gaines and 2007).
Rather, we focus on seveeal h\:Hv p.mlm
heslth offects slecp disruption and heart o
e, stress, smnyance, and NIHL (Figme
It i imporian 1 note that the levek of noise
expasures amosiaed with these health effzcts
range widely; 2s 2 e, the preventian of dif
feren health effects involves specification of
differen exprosue imits and meric

Slecp amd bears disease. Peogple in moisy
enviraremer experiec 2 subjective
tiom 1 moise, but their cardierascular sy
oo ot habivuate (Muset 2003) ana, ecll
experiences activations of the sympathetic
e e and changes from desp slee
0 a lighter stage of sleep i respone o o
T e s e e e i
activasion of the sympathetic (Rght ar fiche)
part of the nervous system, similar 1o the
preparations the bordy makes just before wak-
ing in the marning,. Although blood presure
nocmally droges during seep, peple experienc.
ing sleep fragmentation from noise have dif-
ficuley achieving 2 nadir for any length of time
j—— premure rises with noise tran-
sients and heart raue increases with noise level
(Haralabidis et al. 2008). Decreasedt qualiey
and quansity of sleep elevates cardior
sirain, which manifests 21 inereased blood
pressue and disraptions in cardiovaseular
circadian rhythrms (Siorea et . 2004).

Disardered sleep is asaciated with

increased levels of stress hormones (Joo et al,

15

Hammer et al, Environ Health Persp, 2014
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Health effects of environmental noise

Noise-induced hearing loss (duh)

Cardiovascular disease (ischemic heart
disease, hypertension)

* Injuries?

« Diabetes and/or endocrine disruption?
* Psychological/mental health effects?
Cognitive effects?

https://www.pinterest.com/pin/464081936578774649/
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https://www.pinterest.com/pin/464081936578774649

Noise-induced hearing loss (NIHL)

Sensorineural Hearing Loss Audiogram
» Chronic exposures cause metabolic el A
damage to cochlea, eventual cell death |~
109> —>—h2
— Neuronal destruction possible = 2 e .
adequate detection, poor understanding - \\Y/
— Well-understood dose-response; risk -
begins at 70 dBA Lgq(24) o
« Mechanical damage (acoustic trauma) g
 Tinnitus and hyperaCUS|S www.osha.gov/dts/osta/otm/new_noise/
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www.osha.gov/dts/osta/otm/new_noise

NIHL in US children

Figure 1. Prevalence Estimates of Hearing Loss and Moise Exposures

[A] Hearing loss prevalence: NHANES 11l to NHANES, 2005-2010 Hearing loss prevalence and nolse exposures: NHANES 1il to NHANES, 2005-2010

= [l MHANES I L

[ NHAMES 2005-2006 iL
40- [ NHANES 2005-2006 40- [T NHANES 2007-2008
[] NHANES 2007-2008

* * [[] NHANES 2009-2010
o 30 [ ] NHANES 2009-2010 af 30-
5 b
5 20 5 20
[ 8 [ 8

. ﬂ W
HL = 15 dB HL = 20 dB HFHL LFHL HL=15dB NITS Noise/Music Expasura

A, Prevalence estimates and 95% confidenca imtarvals (ermor bars) for several HFHL, high-frequency hearing loss; HL, hearing koss; LFHL, kow-frequancy
commaon definitions of hearing koss, and (B) exposure to loud noise or music hearing koss; NHAMNES, National Health and Nutrition Examination Survey;
throwgh headphonas in the 24 houwrs prior to audiometry, comparad with NITS, noise-induced threshold shifts.

prevalence of hearing loss at or greater than 15 dBs. dB indicates decibels;

Su et al, JAMA-OHNS, 2011
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NIHL in US adults

FIGURE. Percentage of persons with unilateral (in one ear) and
bilateral (both ears) audiometric notches® in audiograms among
adults aged 20-69 years who reported exposure to loud or very loud
noise at work' and those who reported no noise exposure at work,
by sex — Mational Health and Nutrition Examination Survey,
United States, 2011-2012

100
& B Men
O Women
304
& 254
€
= 20
1=
L 454
10
0= T ] L L
Unilateral Unilateral Bilateral Bilateral
notch notch notch notch
with with with with
waork no work work no work
EXposure exposure exXposure EeXposure

Audiometric test findings

CDC, MMWAR, 2017

Figure. Prevalence of Speech-Frequency Hearing Impairment (H1} by Age, NHANES 1999-2004 vs 2011-2012

[A] women, better gar [B] Men, better ear
70+ 70
el | 19992004 0
[ 2011-2012
= 504 ® 504
= =
5 404 5 A0
g =
g 5 0
& &
£ 104 & 204
104 10
" B E oo e, B
20-29 30-39 4049 50-59 60060 029 30-30 ap-49 50-50 50-60
Age, ¥ Age, ¥
[€] women, worse ear [D] men, worse ear
70+ 70
60+ 50
= 504 £ 50
£ =
5 404 5 40
g g
5 34 = 304
] 5]
i &
£ 20 = 20
10_ ﬁ 1cl- ’%‘
o e e MR LB B
20-20 30-39 a0-49 50-59 60-60 029 30-30 a0-49 50-50 50-60
Age,y Age,y

Comparison of the prevalenca of speech-frequency HI among adults for the
1999-2004 vs 2011-2012 cydes of the National Health and Nutrition

Examination Survey (NHANES) by age. A, Women, better ear. B, Men, better
ear. €. Women, worse aar. D, Man, worsa ear. Vertical lines indicate 95% Cls.

Hoffman et al, JAMA-OHNS, 2016
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Economic impacts of NIHL

HL in estimated 13.4% of working population
Impacts on those with HL COSTS

— Reduced wages (25% less than normal hearing)
— 2.5 times as likely to be unemployed

If the 20% of HL from noise were prevented
— $58-152B benefit annually ($123B core estimate)

Conservative; does not consider additional costs
— Health care and special education

SCHOOL OF PUBUC HEALTH Neitzel et al, JSLHR, 2017 27
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Noise and
cardiovascular
disease

Babisch W, Noise Health, 2004

Noise Exposure (Sound Level)

high moderate

Indirect pathway

Direct pathway

Hearing |- Disturbance of
loss activities, sleep,
communication

Cognitive and — Annoyance|
emotional response

Stress Indicators

Physiological stress reactions (unspecific)
- Autonomic nervous system (sympathetic nerve)
- Endocrine system (pituitary gland, adrenal gland)

Biological Risk Factors

Blood pressure Blood lipids Blood viscosity
Cardiac output Blood glucose Blood clotting factors

-
(ﬁanif&st Diaor@

Cardiovascular Diseases

Hypertension  Arteriosclerosis Ischaemic heart disease
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Evidence for noise - CVD

« (Consistent associations
— Mainly hypertension, myocardial infarction

130 —— RTN and hypertension

— Mixed study designs, locations. R e e

125+ —— ANand hypertension

d u rat i O n S | --- AN and myocardial infarction
— Mainly airport, road noise
— Effects start at 45-55 dBA Lpy | ... P

Relative risk
"

1.05

— Occupational evidence, too T T T

Loy (dB)

Figure 3: Exposure-response curves of road and aircraft noise and cardiovascular endpoints
RTN and hypertension (24 studies, noise indicator Lyge); RTN and myocardial infarction (five studies, noise

. indicator L,,.,...); RTN and stroke (one study, noise indicator L..,)); AN and hypertension (five studies,
® rO n g ev I e n C e ro I I I u ro p e noise indicator L,); and AN and M1 (one study, noise indicator Ly,). RTMN=road traffic noise. AN=aircraft noise.
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UNIVERSITY OF MICHIGAN




CVD from noise impacts in US

Table 3. Model Results

Estimated CVD ot LIt e
SaVi ngs from 5 d B Model 1: coronary heart disease

Mumber of people exposed 145.5 million 0 =-145.5 million
. . =55 dBA Loy

reduction in US Normber of afected samilen  isimion 279000
individuals

population noise in | fesee 120 o0
Annual cost, direct ($) 96 hillion 94.3 hillion -1.7 billion

20 1 4 . $3 9 bl | I IO n Annual cost, indirect ($) 81.1 billion 79.6 billion -1.5 billion

" " Madel 2: hypertension

Number of people exposed 145.5 million 0 -145.5 million
= 55 dBA Lpy
Mumber of affected T7.9 million T6.7 million =1.2 million
individuals
Population risk (%) 24.7 24.3 04
Annual cost, direct ($) A7 .5 billion 46.8 billion 684 million
Annual cost, indirect ($) 3.5 hillion 3.4 tillion -50 million

Swinburn et al, Am J Prev Med, 2015
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Noise and injuries

INDEPENDENT FACTOR MODERATING FACTORS OUTCOME

Fatigue

Hazardous physical T Iniur
activity l Jury

Stress

T

Hearing loss or
Noise exposure | communication

difficulty Neitzel, manuscript in preparation

SCHOOL OF PUBLIC HEALTH
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Evidence for noise - injuries

« Moderate evidence from occupational cohort studies
— Mixed study designs, locations, durations
— Acute injuries, mild to serious
— Consistent associations
— Effects start ~85 dBA 8-hr Lgq :

Time

 Environmental noise studies
lacking

llllllllllllllll
...........................

SCHOOL OF PUBLIC HEAI_TH Neitzel et al, Ann Occup Hyg, 2016 32
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Noise and diabetes

Exposure (Dicsel
Exhaust; PM, SOx,

Active Travel

The Vehicular Traffic and Obesity/Metabolic Syndrome Pathway

Systemic

Inflammation

e.g. Bisphenol A, Diethylstilbestrol,
Phthalates, Organotins,
Perfluorcoctanoic acid (PFOA)...

Cardio respiratory
disease

\/* Physical Activity i

Perceived
Salef‘j

‘

|
X

Endocrine Disruption:

- Hypothalamic Mituitary
Adrenal Ams

= insulin resistance

|
X

Appetite, hyperplasia, hy
pertrophy,
metabolic set-point,
basal metabolic rate

Cortisol
Dysregulation
\,

Obesity/
Maetabolic
Syndrome

Diabetes,
Hypertension,
Cardio-
respiratory

=3

disease,
Caloric Cancer,
Intake Depression,
otc..

Sleep
Disruption

Jerrett et al, Environ

Health, 2014
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Noise and diabetes

» Few studies, many ecological study design

— Long-term and short-term road noise increased risk of
diabetes mortality in men in Barcelona garceto et al, £nviron Res, 2016:

Recio et al, Environ Res, 2016)

— 10 dB increase in long-term road noise increased risk of
d|abetes |n Denmark (Serensen et al, Environ Health Persp, 2013)

— No clear associations between long-term air traffic noise
and d|abetes (Eriksson et al, Environ Health Persp, 2014)

« Some evidence, no clear threshold

SCHOOL OF PUBLIC HEALTH 34
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Noise and mental health effects

Disturbance of sleep, activities
performance, concentration

Moi
Disa exposune e Frocessing by the
nrganism

A

A

Appraizal g5 noise | Annayance
e
\Yepatative responses v
Ptiysical Somatic an!jh E..’ﬂmm-”ic
and social Ganetic and .E_n:quired N mﬂ%:: |‘ip,,°pmt§':‘]'g,':|§|
) characteristics
EmArDnmont, [attitude, sensitivity,
ifestyle coping style, atc.) ¥
Cardiewascular, psychistric
dizorders

Dynamic demographic, social, cultural, technological,
and economic environment

Figure 1. Conceptual model of the interaction of noise with humans and the occurrence of effects on
health and guality of life ().

Van Kempen et al, Environ Health Persp, 2002
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Evidence for noise 2> mental health

207

- Few studies, limited range of designs 3| = iL
« Several studies showed increased

Relative risk, 95% CI
—@—

L 1.1 i
behavioral problems in children
exposed to noise T I T

24 h noise in dbh(A)

¢ One StUdy Showed Increased Figure 2. Relative risks and 95% confidence inter-

d t | t d . th vals of high depressive symptoms at follow-up in

- iati ith to diff tcat i
ementia-related emergencies wi of 24-hr noise compared with the lowest noise
category [< 55 dB(A); n = 1,986], adjusted for

h Ig her nOISe baseline age, sex, education, income, economic

activity, neighborhood-level socioeconomic status,
and traffic proximity (Madel 1). dB(A), A-weighted

¢ SOme eVIdence! no Clear threShOId Orbar?t?j Environ Health Persp, 2016
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Noise and

= frequency
= dynamics
= duration .,

cognitive effects |

Neural activation
Sound p

during slegp or
- intensive sound exposure
erception

k

Situation parameters

Individual parameters
= communication = coping potential
i - 1 H F "
= concentration = vegelative lability
= recreation ...

- noise sensibility .

¥
Effects on

physiological and psychological regulatory mechanisms
(vegetative, endocrine, cognitive, and emotional processes)
Perceplion as noise

Oiher stress factors Other risk factors
= time pressure - smoking |
= high demand = overweight
= low control ... = physical inactivity .

L
Acuie health impairmenis |

Psychological and physiclogical reactions “'—-“%—'_.‘
= lension = increased stress hormones

h 4

= annoyance = increased magnesium excrelion —
= resignation - effects on lipid metabolism
.

r 4 3

L k|
Performance impairments Long-term health risk
. . = deterioration of = increased risk for
Ising et al, Noise Health, 2004 short-term memory,
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Evidence for noise - cognitive effects

» Limited number of studies, primarily on children

+ Several show reduced reading comprehension,
memory, executive e,

B o8 £ § &

function with SRR | T =
increased noise Sl .8
% el “'*‘?—i
. £ 1~
» Moderate evidence, R
no clear threshold oo
Elmenhorst et al, Int Arch Occup Environ Health, 2010
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CDC systematic review of noise effects

* Hearing loss
* |schemic heart disease
* Hypertension

« Psychological or mental
nealth issues

 Injuries
« Endocrine disruption

Cancer/tumorigenesis
Cognition
Sleep disturbance

Low birthweight or
premature birth

Obesity/overweight

39



Goals of systematic review

. . . & ational Toxicology Program
» Evaluate association between noise &
exposure and each health impact

— What noise levels, and for how long,
are associated with each health
impact?

ional Toxicology Program

« Recommend “safe” exposure limits

https://ntp.niehs.nih.gov/pubhealth/hat/review/index-2.html
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Example “safe” NIHL exposure limits

» Occupational Safety and Health Administration
— 8-hr Permissible Exposure Limit of 90 dBA OSHA
— Will result in NIHL in >25% of individuals after 40 years

 National Institute for Occupational Safety and Health
— 8-hr Recommended Exposure Limit of 85 dBA o—
IN /e,

— Will result in NIHL in 8% of exposed individuals
after 40 years
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Example “safe” NIHL exposure limits

» European Union
— 8-hour Lower Action Value of 80 dBA
— Will result in NIHL in <1% of individuals after 40 years

« Environmental Protection Agency/World Health Org.
— 24-hr recommended limit of 70 dBA

— Completely protective against NIHL
after 40 years, but...
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“Safe” limits for other health effects

Table 4.1: Guideline values for coml:nu.nir}' noise in specific environmemnts.
Specific Critical health effect(s) Lieq |Time |Limax

emvironment [dB]

» WHO has recommendations == mmmsmmpe

Drwelling, mdoors Speech miellhizbility and moderate

to protect against other effects |jme= =2 = -

School class rooms | Speech miellizibility, dishrbance of

— Sleep disturbance, speech R

School, playgroumd | Annoyance (external source)

intelligibility, annoyance il i i A R

roams, mdoors Sleep distwrbance, daytime and evenings 30

ST

roams, ndoors

. ACGIH* noted in 2018 that = |

CVD possible <85 dBA, N e S LA B
injuries >85 dBA 8 hr %Lﬂm Heanngz impaimment (adults) E - ENE'S)

fireamms Hearing impaimment (children) - - wa | \WWHQO,

Chatdoors m parkland | Dhzruphon of

occupational exposure il I 1999

S C H 0 0 L 0 F P U B LI C H E A LT H *American Conference of Governmental Industrial Hygienists 43

UNIVERSITY OF MICHIGAN




Conclusions

* Need to protect public health

— Exposures substantial, widespread,
cumulative across sources and lifetime

« Exposure assessment challenging

« Health impacts extend beyond NIHL

« Exposure limits and interventions
needed to improve health http://sunnyspellsandscatteredshowers.org/tip-of-the-iceberg/
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For More Information

* Rick Neitzel, rneitzel@umich.edu or 734-763-2870

 University of Michigan
Exposure Research Lab
— https://umexposureresearch.org/
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