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Overall Goal:   
To understand combined effects of environmental 
and social exposures on urban community health. 
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COMMUNITY STRESSORS AND SUSCEPTIBILITY TO AIR POLLUTION 

 IN URBAN CHILDHOOD ASTHMA 

 

 
 

 
 
 

 
 

 

To examine combined effects of social stressors and air pollution on 
childhood asthma hospitalizations: 
 

1) Leverage pollution maps from New York City Community Air Survey, 
2) Identify and validate GIS-based chronic stressor indicators (e.g., 
violence rates). 
3) Examine combined effects on  childhood asthma hospitalizations 
across NYC, using multi-level spatio-temporal models. 

US EPA STAR grant #RD-83457601-01 (PI: JE Clougherty) 

Air Pollution  

Sources 

Psychosocial  

Stressors 

Air Pollution 

Concentrations 

Child Asthma 

Outcomes 



New York City Community Air Survey 
(NYCCAS) 

 

 

http://www.nyc.gov/html/doh/html/eode/nyccas.shtml 
Matte et al.,  JESEE 2013 
Clougherty et al, JESEE 2013 

http://www.nyc.gov/html/doh/html/eode/nyccas.shtml


Measuring Chronic Stress 

1. Public data on aggregate stressors (community-
level) 
Å Rates of violent crime 

Å Physical dilapidation 

Å Census indicators: poverty, demographics 

2. Community-level validation 
Å Focus Groups (key stressors by community) 

3. Individual-level validation 
Å Surveys: Link location to perceived stress 
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Administrative indicators of community social stressors 



Administrative indicators of community social stressors 

*All maps symbolized in quartiles. Data Source: NYC HPD; NYC DOHMH CHS 2009; NYPD 



Measuring Chronic Stress 

 

*For GIS indicators, need validate content and scale 
(MAUP). 

   

 1) How to validate spatial scale? 

 2) Can we re-configure data to same spatial scale? 
  

 

 

- Is there a smooth spatial surface for social stress?  

 
 
 



1. Neighborhood Geography and Public Health  

2. Online Survey tool 

3. Pilot validation study 

4. Future Directions 
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Neighborhoods and Health 

Neighborhoods matter for health. 

ü PubMed ΨƴŜƛƎƘōƻǊƘƻƻŘΩ ƛƴ ǘƛǘƭŜ Ґ нпфт ŀǊǘƛŎƭŜǎ 

ü Multiple health outcome domains 

ü Independent of individual-level effects 
 

IƻǿŜǾŜǊΧΦ 

ü Mismatch between available data and actual 
scale 

ü Definitions differ across individuals and space 

 

 
 
 



Basta et al.  2010.  
Neighborhoods, daily activities, and measuring health risks 
experienced in urban environments.  

Space-Time Adolescent Risk Study (Philadelphia, PA) 

άŘŀƛƭȅ ŀŎǘƛǾƛǘƛŜǎ ŀǊŜ ŎƻƴǎǘǊŀƛƴŜŘ ƛƴ ǎǇŀŎŜ ŀƴŘ ǘƛƳŜΣ              
and create opportunities that can be either                
ǇǊƻǘŜŎǘƛǾŜ ƻǊ ƘŀǊƳŦǳƭ ŦƻǊ ƘŜŀƭǘƘέ 

 

- Participants: n=55, 15-19 age adolescent (controls) 

- aŀǇǇƛƴƎ ŜȄŜǊŎƛǎŜ ŀ άǊŀǇǇƻǊǘ ōǳƛƭŘƛƴƎέ 

- Overlay hand-drawn neighborhoods on top of 
Census tracts 

- Compare geographic overlap 

 



 

 

 

 

 

 

 

 

 

 
üVariable size and 

shape (1-17km2) 

üMay not contain 
residence 

ü Intersected 10.8 
census tracts, on 
average 

üDensity of alcohol 
outlets in census 
tract  under-
represent 

Fig 1.  Basta et al. 2010 

Hand-drawn neighborhoods: 



Coulton et al. 2011 
Finding Place in Community Change Initiatives: 
Using GIS to Uncover Resident Perceptions of their Neighborhoods 

Making Connections initiative  

άŦŀƛƭǳǊŜ ǘƻ ǘŀƪŜ ǊŜǎƛŘŜƴǘǎΩ ǇŜǊŎŜǇǘƛƻƴǎ ƛƴǘƻ ŀŎŎƻǳƴǘ ƛƳǇŜŘŜǎ 
key elements of the community change process and limits 
ǘƘŜ ŘŜƎǊŜŜ ǘƻ ǿƘƛŎƘ ǊŜǎƛŘŜƴǘǎ ǿƛƭƭ ōŜƴŜŦƛǘ ŦǊƻƳ ŎƘŀƴƎŜǎΧέ 
 

-  Household survey in target sites of 10 US cities 

-  Mapping task on paper maps 

-  Overlay resident maps, decomposed to block scale 

-  Identify consensus neighborhoods 



 

 

 

 

 

 

 

 

 

 

 
ü3 official 

neighborhoods 

üDisparate 
neighborhood 
names, sizes, shapes 

üн άŜƴŘƻǊǎŜŘέ 
neighborhoods 

üTargets for 
employment services 

üPractice implications 
for supporting 
collective action 

 

Fig 2.  Coulton et al. 2011 
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Making Connections ς Providence, RI: 



Online Survey Tool 

 

1. Challenges of hand-drawn maps 

- small samples  

- data analysis 

- time and cost 

 

2. Opportunities in GIS mapping tools 

- interact with online tools (e.g., Google.Maps) 

- online survey panels (difficulty of RDD) 

- Growing map and internet literacy 

 



Objective:   
To develop and validate a GIS-based mapping tool                         
to collect, aggregate, and analyze perceived neighborhood data.   

1. Create a user-friendly mapping interface for online surveys. 
 

2. Validate the accuracy of online map interface. 
ÅCompare narrative vs. online mapping neighborhood 

boundaries 
Åά5ƛƎƛǘŀƭ 5ƛǾƛŘŜέ  
Å Inter- and intra-urban variability 
 

3. Quantify geographic concordance between perceived 
neighborhoods and administrative areas, at individual and 
community levels. 
 

 



Online Survey Mapping Tool 


