


My FORMER Life



Ground Zero



What is quiet enjoyment? How is it 
enforced? How effective is dealing with 

noise issues in a court of law? What is 
sound? What is noise? What is a 

decibel? What is an A-weighted decibel? 
Who else is dealing with this crap? Who 

cares, besides me?
How is this impacting my health?



I think you would like this thing called 
Public Health.



Take 1. An Academic Approach

Morphology 



What is Sound?
• Audible wave
• Characterized by both its 

• Intensity Level 
(decibel)

• Frequency (Hz)



INTENSITY In 
Context

Sound Decibel Level 
dB(A)

Sound Level

No Sound 0 Very Quiet
Quiet Library 30
Private Office 50 Quiet
Normal 
Conversation

60

Vacuum Cleaner 70 Annoying
Telephone Dial 
Tone

80 Loud

Food Blender 90
Garbage Truck 100 Very Loud
Chainsaw 110
Live Rock Concert 120



There is some noise that I 
hear and some that I feel.
- East Boston Residents Dr.’s Marcos Luna and 
Neenah Estrella- Luna



Frequency
• Unit = Hertz (Hz)
• 0 Hz – 20,000 Hz



Range Effect

< 20 Hz Tornado

31 Hz Air conditioner 

500 Hz Fire Alarm

2000 Hz Crickets

16,000 Hz Air

20, 0000 Hz Upper Limit of 
Human Hearing

FREQUENY In 
Context



How is sound impacting our 
health?



Noise Reaction Model 
Wolfgang Babisch (2014)



Epidemiology: Intensity

Health Effect Decibel Level dB(A)

Annoyance 40 – 60 
Elevated Cortisol, Decreased HRV 65+

Blood Pressure/Hypertension 65+

Cardiovascular Disorders 65+

Mental Health and Cognitive Function 65+



Health Effect Frequency Range 
Dominance

Study

Cardiovascular Problems 40 – 60  Hz Kumer et al. (2008)
Hypertension 4,000 Hz Chang et al. (2012), Liu et 

al., (2016)
Decreased HRV, Increased 
Cortisol Production

31 – 125 Hz Waye et al. (2003), Walker 
et al. (2016)

Thickening of pericardium , 
Modulating the Immune 
System

< 20 Hz Pimenta et al, 1999, Sousa 
Pereira et al, 2000, Castros

et al, 1999, Aguas et al, 
1999

Epidemiology: FREQUENCY



Limitations With Current Sound 
Metrics and Regulatory Policy :

• Ignores the impact of personal 
perception

I am sensitive to noise. It 
seem to impact me 
more.
- North End Resident Andrea



DELIVERABLES
• Maps of community noise perception and 

sensitivity

• Community Noise Models = f(demographics, 
spatial characteristics)

• Greater Boston Neighborhood Noise Report 
Card

Goal #2: To gauge community noise 
perception and sensitivity

Unweighted dB Neighborhood Loudness

Sound Levels vs Noise Perception



Sound 
Frequency

Noise 
Perception

Noise 
Sensitivity

Duration of 
Exposure

A Revised Model



Academic Research



It’s Public Health, not just Publication
Health.



Take 1. An Academic Approach

Morphology 

Take 2. A Community-Centered
Approach



www.noiseandthecity.org







Community Noise Report Cards

boston.noiseandthecity.org



Community Sound Portraits

boston.noiseandthecity.org



Funded by The Radcliffe Institute for Advanced Study



Take 1. An Academic Approach

Morphology 

Take 2. A Community-Centered
Approach

Take 3. A Ride Sharing Approach



• Destination: Public Health

• Hypothesis: Sound and Noise are
harmful to human health

• Journey: Undetermined

Ride-Sharing Science 



Ground Zero



• A community sound exposure assessment 
MUST have the following elements to be 
effective and impactful:

• Metrics to measure a sound’s loudness
• Metrics to measure a sound’s character
• Metrics to measure noise perception
• Metrics to describe and identify 

vulnerable and at risk populations
• Community inclusion 

Our Research Agenda



Real-time Sound Monitoring



Community Noise Survey

• Administered to gather a better 
understanding of residents’ attitudes 
and response to community noise.

• 33 questions, takes < 10 minutes to 
complete

• Available in Spanish and English

• Will correlate with real-time data 
collection 



NoiseScore App and Community Noise Metric

Research Collaborators
• Software & Application Innovation 

Lab (SAIL)

• BU Department of Mathematics and 
Statistics Master of Science in 
Statistical Practice





Lab-Based Experiments

• How does exposure to urban 
environmental sound impact our 
brain activity? 

• How are these responses modified 
by self-reported noise perception?

• How are these responses modified 
by hearing loss? 

• What is the relationship between 
hearing loss and noise perception?



Community Engagement Events



Community Identified Issues

Passenger

• Data to support a revamping of 
soundproofing criteria

• Association between sound levels 
and community noise perception. 



Community Identified Issues

Passenger

• An understanding of community sound 
levels during concerts and games

• Data to support a Good Neighbor 
Agreement between Fenway Park, Live 
Nation, and the Fenway Neighborhood



Community Identified Issues

Passenger

• An understanding of community 
sound levels associated with 
hospital activity AND rapid 
gentrification.



Community Identified Issues

Passenger

• Data to support a DETAILED sound 
study for impacts of I 93 and 495 



Community Identified Issues

Passenger

• Data to understand the contribution 
tourism has on the environmental 
soundscape

• Peaks Island, Portland, Maine



Community Identified Issues

• Chelsea, MA

• Interested in understanding ambient 
sound levels due to industrial land 
use, aircraft activity, and road 
traffic.

• Interested in engaging its residents 
using the NoiseScore app and 
developing another term for 
“Citizen” Science



Community Identified Issues

Passenger

• Asheville, NC

• Utilized the NoiseScore app to 
engage its residents around 
community sound levels and noise 
perception.



Outcomes



Firework Noise Risk



To learn more about Community Noise Lab:

communitynoiselab.org

Our Team

@ninafranzlee
Nina Franzen Lee

Koen Tieskens
@KTieskens

@noiseandthecity

Jonathan Jay
@jonjaytweets


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47

