OPPORTUNITY NEIGHBORHOODS
FOR LATINO AND AFRICAN AMERICAN CHILDREN
FINAL REPORT

U.S. Department of Housing and Urban Development | Office of Policy Development and Research



Opportunity Neighborhoods
for Latino and African-
American Children

Prepared for:

U.S. Department of Housing
and Urban Development
Washington, D.C.

Prepared by:

Anna Maria Santiago
George C. Galster
Jessica L. Lucero
Karen J. Ishler

Eun Lye Lee
Georgios Kypriotakis
Lisa Stack

Case Western Reserve University
Wayne State University

March 2014

FINAL REPORT



Acknowledgments

This report was prepared under U.S. Department of Housing and Urban Development (HUD)
grant H-12612-CA. We deeply appreciate the support, advice, and thoughtful reviews on an
earlier draft of this report received from our Government Technical Representative Michael T.
Morse as well as Government Technical Monitor Brent D. Mast. We also thank Ronald Wilson
at HUD, who provided valuable comments on an earlier version of our chapter on exposure to
violence.

Additional support for the Denver Child Study came from the National Institute of Child and
Human Development (5R01 HD47786-2), the William K. Kellogg Foundation (PO126495), the
MacArthur Foundation (08-92652-000-HCD), and the Annie E. Casey Foundation (GA-2012-
X1654). This study was also supported by funding from Wayne State University and the Jack,
Joseph and Morton Mandel School of Applied Social Sciences at Case Western Reserve
University.

Outstanding advice about the design and implementation of the Denver Child Study was
provided by Tama Leventhal (Tufts University) and Xiaoming Li (Wayne State University).
Advice about our analytical strategy and interpretation of study findings was provided by
Stefanie A. DeLuca (Johns Hopkins University), Greg J. Duncan (University of California,
Irvine), Lisa A. Gennetian (National Bureau of Economic Research), David J. Harding
(University of California, Berkeley), Jens Ludwig (University of Chicago), Jeffrey D. Morenoff
(University of Michigan), and seminar participants in the Quantitative Methodology program at
the University of Michigan and Glasgow University.

This study would not have been possible without the long-time project management of Jackie
Cutsinger; the programming assistance of Albert F. Anderson (Public Data Queries, Inc.) and
Liguan Xu; and the research assistance of Kristen Berg, Marjorie Edguer, Rosalind Jackson,
Jung-Eun Kim, Kim Kostaroff, Sharon Lindhorst, Andrew Linn, Tina McCullar, Rob Mehregan,
Amy Roberts, Ana Santiago-Sanroman, Gabriela Sehinkman, Rebecca Grace Stokan, Tanisha
Tate, Leigh Taylor, Noah Urban, Porsche VVan Brocklin-Fischer, Sarah VVan Zoeren, and Rebecca
Wiersma. We also thank our interviewers for their dedication to the project: Chris Alexander,
Janet Genuise, Dawn Gibson, Adriana Giraldo, Andrea Heimonen, Holly Hill-Kvicala, Kristy
Horen, Amy Kuras, Melissa Mancevich, Lori Morrish, Jean Murphy, Melissa Overton, Kai Paul,
Tameka Ramsey, José Sanroman, Robert Sprecher, Patricia Tauber, and Roxana Zuniga.

We are grateful to the Denver, Colorado, Housing Authority (DHA) for their willingness to
participate in this study and share the administrative data necessary to conduct this research and
evaluate study findings. Special thanks to Salvadore Carpio, Ismael Guerrero, Stella Madrid,
Renee Nicolosi, and Karen Spruce. We thank the Piton Foundation (Denver) and especially Matt
Barry for sharing unpublished neighborhood indicator data.

We are especially grateful to all of the families who participated in the Denver Child Study for
their willingness to share their lives and experiences with us. We hope that the results of this
study will help guide government officials in their decisions about how best to support the
development of opportunity neighborhoods for all children.



The contents of this report are the views of the contractors and do not necessarily reflect the
views or policies of HUD, the U.S. government, DHA, our sponsoring foundations and
universities, or any state or local agency that provided data, nor are they responsible for the
methods of statistical analysis or any conclusions derived therefrom.



CONTENTS

EXECUTIVE SUMMARY ..ottt ettt et et ane e Xiv
. INTRODUCTION. ...ttt b ettt e e abe et e e nbeesnne e 1
Policy and Scholarly Context for Neighborhood Effects on Children ...........cccccooveivennee. 1
Purpose and Contributions of Our Denver Child Study...........cccooviiiiiiiiineee, 3
SErUCTUIE OF the REPOIT ...t bbbt 4

1. HOW NEIGHBORHOOD CONTEXT MAY INFLUENCE CHILDREN
AND HOW CAN WE MEASURE IT7? .t 6
Potential Causal Mechanisms of Neighborhood Context.............ccoveviiieiicii e 6
Social-Interactive MeChaniSMS..........ccooiiiiiiiiiicc e 6
Environmental MeChaniSMS ..........ccoiiiiiii e 7
Geographical MECNANISMS.........ccuiiiieiii e nreas 7
INStItUtIONAl MECNANISIMS........iiiiiiieii e 8
Summary of Evidence About Potential Neighborhood Effect Mechanisms................ 8
Temporal Dimensions of Neighborhood Effects ... 9
Gender and Ethnic Differences in Neighborhood Effects ..........c.ccoovviiiiiiiiiinnnns 11
Methodological Challenges of Quantifying Neighborhood Effects ...........ccccoceeviiennnnnn. 11
Implications for the Denver Child StUdY .........ccccoeiieiiic e 13
I1l. DATA AND METHODOLOGY ....ooiiiiiiiiiiiiieiieeiese sttt 14
The Natural EXPeriment iN DENVEN .........c..cciiiiiiiiiiie ettt 14
Denver Child Study HOUSENOID SUIVEY ........ccoiiiiiiiiiiee s 16
Characteristics of Caregivers and HOuSeholds ............cccooveiiiinienii e 16
Characteristics of Children and YOUth .........cccccoiiiiiiniiiicee 17
Characteristics of Neighborhoods Experienced by Children and Youth................... 19
The Issue of Neighborhood Scale............ccccveiiiiiiic e 21
Creation of Analytical Databases ...........cccccveieiieiiiie e 23
Statistical Modeling APProaches .........cccvoiiiiii i 24
Dichotomous Outcome MOTEIS ..........coviiiiiiiieee e 24
HAZAI IMOGEIS ..o 25



Temporal Aspects of Neighborhood Effects ..........ccocvveiieiiin i 26

Gender and Ethnic Differences in Neighborhood Effects............ccocooviiiiiiicnnnnne 27
Reduced-Form Estimates of Neighborhood Effects...........cccocvevvieiiiii i 27

V. PHYSICAL AND BEHAVIORAL HEALTH OUTCOMES ..........cccoiiiiiiiieee, 28
INErOAUCTION ...t 28
Physical Health Outcomes ANAIYSIS.......c.cccveiiiiiieiie e 28
Behavioral Health Outcomes ANalYSIS.........ccoieiiiiiiiiiie e 30
Estimated Neighborhood Effects on Physical and Behavioral Health Outcomes ............ 31
ASTNIMA . 31
Neurodevelopmental DISOTUEIS ........c.oiiieiiiiiieieie e 35

(@] 0TS | OSSOSO 38
INternalizing BeNAVIOIS. .........cciuiiie e 42
Behavioral Health Service UtIZation ... 45
Gender and Ethnic Differences in Neighborhood Effects ............ccccevviviiiiiiiciin i 48
ASTNIMA ...t 48
Neurodevelopmental DISOIUEIS ..........coiiiiiiieieieie e 49

(@] 0T | USSR 49
INternalizing BeNAVIOFS. .........coiiiie et re e 50
Behavioral Health Service UtIlization ..o 51
Nonlinear Neighborhood EffeCtS .........ccccviiiiiiiiiccc e 51
DISCUSSION ...ttt bbbttt b bbbt b et e e b bbb b 53
Neighborhood SAfety .........cccveiii i 53
Neighborhood Ethnic and Nativity COMPOSItION .........cccoovviiiiiiieieieec e 54
Neighborhood SOCIAl STALUS ...........ccoiiiiiiiiiee e 55
Neighborhood Institutional RESOUICES ..........cccoiiiiirieiiniriseee e 56
Neighborhood Physical ENVIFONMENT...........cccoviiieiieiiiie e 57
Geographic Selection Bias REVISITEU..........c.cceiieriiieieeiree e 57
CONCIUSTON ...ttt bbbt b bttt r et b e 58
V. EXPOSURE TO VIOLENCE OUTCOMES ..ot 59
INEFOAUCTION. ... bbb 59



VI.

Exposure to Neighborhood Violence Analysis...........ccooiiiiiiiinicieicieic s 59

Exposure to School Violence ANalYSIS. ... 60
Exposure to Violence in the HOme ANalySiS.........cccevveiiiieiieic e 60
MOdEl EStIMALION. .....coiiiiiiiiiiecee e 61
Estimated Neighborhood Effects on Exposure to Violence Outcomes ..........ccccccveeveennen. 62
Witnessing Violence in the Neighborhood............ccccooeiiiiiiicc e 62
Victim of Neighborhood VIOIENCE ... 65
Witnessing Violence at SChOOl ..o 69
Victim of SChOOI VIOIENCE .......c.ooiiiii e 73
Witnessing Violence in the HOME ..o 78
Gender and Ethnic Differences in Neighborhood Effects ..., 81
Witnessing Neighborhood VIOIENCE..........ccveieiieiicc e 81
Victim of Neighborhood VIOIeNCe .........ccovviiiiiic e 82
Witnessing SChool VIOIENCE...........oovviiii et 83
Victim of SChOOI VIOIENCE .......c..oiiiii e 84
Witnessing VIoleNnCe at HOME ......c.ooiiiiiiiiie e 85
Nonlinear Neighborhood EffECtS .........cooviiiiieii e 86
DUSCUSSION ...ttt b st b sttt n et n e r e nr e 88
Neighborhood Safety .........ccoiieiiece s 88
Neighborhood Ethnic and Nativity COmMpPoSItion ...........cccccevveviiieiicie e 89
Neighborhood SOCIAl StALUS .........ceeiiiiiieiiecee e 90
Neighborhood Physical ENVIFONMENL...........ccceiiiiiiieiie e 91
Geographic Selection Bias REVISITEA............ccoviiiiiiiiiieieiseeee e 91
CONCIUSION ...t b bttt et b bbb b 92
RISKY BEHAVIOR OQUTCOMES. ... 93
INEFOTUCTION ...ttt 93
Estimated Neighborhood Effects on Behavioral QUICOMES ...........cccevverecieiineniesie s, 94
SMOKING CIYArELES. ... .cuviiveeiieie ettt re e e e sreesreeneens 94
Drinking AICONOL..........ooiiie e 97
SMOKING MANTJUANA ...ttt sttt e e 100



VII.

RunnNing Away From HOME..........cccooiiiiiiiiice e 103

Engaging in VIiolent BENAVION ... 106
Gender and Ethnic Differences in Neighborhood Effects ...........cccccoveviiciiieiesceseennn, 109
SMOKING CIYAIEtES. ... ecuveieieiie et saeeee e 109
Drinking AICONOL.........ooiii e 110
SMOKING MATJUANG ...t e s ae e e e arna e 110
RUNNing Away From HOME..........cccoiiiiiiiiicce e 111
Engaging in Violent BENAVIOFS. ..o 112
Nonlinear Neighborhood EFfECTS .......cc.oiiiiiiiiiiicce e 113
DISCUSSION ...ttt bbbttt b bbbttt et e e b et st e bbb 114
Neighborho0d SAfELY ........ccveiiiiiceee e 114
Neighborhood Social StAtUS ..........ccccviieiiiii e 116
Neighborhood Ethnic and Nativity COmpoSItioNn .........cccceeeviieiiiiiie i 116
Neighborhood Housing Stock and Environment............cccccovveiiieiieiie i 117
Neighborhood Peers and Social Capital ... 118
The Curious Case 0f SMOKING ..ot 119
Geographic Selection Bias ReVISITEd..........cccvvieiieiiiiesie e 119
CONCIUSTON ...ttt bbb 120
EDUCATIONAL OQUTCOMES ..ottt 121
INEFOTUCTION ...ttt bbbt 121
Estimated Neighborhood Effects on Educational OUtCOmES..........ccccevvviiiieiieiiieesieen, 122
Academically Advanced Classes and Gifted Programs...........cccccveveiviveiieiiienieenn, 123
Special EdUCation PIACEMENT..........ccoiiiiiiiiieieee s 126
Suspensions and EXPUISIONS ...........oiiiiiiiiiiiieceee s 129
REPeatiNg 8 Grade.........ccviiiieieieee e 129
Dropping Out of School Before Graduating..........cccocvvevvereiieesieeresieseeeeseeseenens 134
Gender and Ethnic Differences in Neighborhood Effects ..........ccccccovvevviiiicieseveennn, 134
Academically Advanced Classes and Gifted Programs...........cccccccevveevveiciiieieenns 137
Special Education PlaCement...........cccoviieiieie e 137
SuspPeNSIoNS and EXPUISTONS ......cc.eiviiiiriieieiiesie et 138

Vi



VIII.

REPeatiNg @ Grade.........coviiiiiieieie e 139

Dropping Out of School Before Graduating..........c.ccoeverereninieeieienenese e 139
Nonlinear Neighborhood EffeCtS .........cccoviveiiiieiiee e 140
DISCUSSION ...tttk b bbbttt r et r e 141

Neighborhood Safety ... 142

Neighborhood Housing Stock and Environment............cccccoovviiiiiie e 143

Neighborhood SOCial STALUS ...........ccoiiiiiiiii e 143

Neighborhood Ethnic and Nativity COMPOSItIoN ..........ccccvvviiiiiicieicce e 144

NEIGNDOrNOOA PEETS. ......cueiiiiiieiee b 145

Geographic Selection Bias ReVISITEd............coviiiiniiiiieieesseee s 146
CONCIUSTON ...ttt 146
LABOR MARKET OUTCOMES ... 147
INErOAUCTION ... 147

Teen Labor Market ANAIYSIS ........coiiiiiiiiiecie e 147

Young Adult Labor Market ANAlYSIS ..o 148
Estimated Neighborhood Effects on Labor Market OUtCOMES..........ccccovevviieiieriennenne 149

TENS ... 150

YOUNG AQUIES ...ttt et e re et e e saeenneenee e 154
Gender and Ethnic Differences in Neighborhood Effects ...........ccccooveviiiiicic e, 158

T BINS et 158

YOUNG AQUIES ...ttt e e e e reearae e 159
Nonlinear Neighborhood EFfeCtS ... 160
DISCUSSION ...ttt bbbt bbbttt bbbt e e e bbb bbb 160

Neighborno0d SAFELY ........ceoiiiiiiiie e 160

Neighborhood Ethnic and Nativity COMPOSItION ..........ccccvviiiniiieieiecc e 162

Neighborhood Social STAtUS ..........cceceiieiiee e 163

Neighborhood Housing Stock and INStItULIONS...........ccccveveeiiereeie e 165

Geographic Selection Bias ReVISITEd............cccecveiieiiiiieiec e 165

CONCIUSTON ..ttt bbb 166

Vii



MARRIAGE AND CHILDBEARING ......cooiiiiiiieeee e 167
INEFOAUCTION ...t nb b 167
Estimated Neighborhood Effects on Marriage and Childbearing...........cccccceoevveivennnnne. 169
Marriage and Conabitation ............c.cceiieiieieiic e 169
Teen Childbearing and Fathering ... 172
Nonmarital Childbearing in Young Adulthood ............ccccceeiiiiiiiic i 175
Gender and Ethnic Differences in Neighborhood Effects ...........c.ccooviiiiiciinciennn 175
Marriage/Cohabitation During Adolescence and Young Adulthood ...................... 175
Teen Childbearing and FAthering .........cocoviiieiiiie s 178
Nonmarital Childbearing in Young Adulthood ... 179
Nonlinear Neighborhood EffeCtS .........cccoeiieiiiiiii e 179
DISCUSSION ...tttk bttt bbbt r et r e 180
Neighborhood Safety .........ccci i 180
Neighborhood Ethnic and Nativity COmpoSItioNn .........cccocvvevieeiiieiie e 181
Neighborhood SOCIal STALUS ...........ccoiiiiiiiiiee e 182
Neighborhood Physical ENVIFONMENt...........cccoiiiiiiiiiiseeeeee e 182
Geographic Selection Bias ReVISITEd..........cccveieiiieiiiiesie e 182
CONCIUSTON ...ttt nr e 183
EXTENSIONS AND VARIATIONS ON THE CORE APPROACH..........c........... 184
INEFOTUCTION ...t bbbt 184
Experiments With Differential Effects Across Developmental Stages ..........c.ccccveveene. 184
Our Developmental Stage-Specific APProach..........cccecvevieiiieiiie i 184
Results From Our Developmental Stage Neighborhood Context Experiments ...... 185
Experiments With Cumulative EXPOSUIre IMEASUIES .........cccovererireiieieienieniesee e 186
Our Cumulative Neighborhood Context Approach..........c.ccccvvvviiieieiinencncnee 186
Results From Our Cumulative Neighborhood Context Experiments...................... 187
CONCIUSTON ...ttt b bbb et b e nn e 190

viii



XI. CONCLUSIONS AND IMPLICATIONS ..ottt 191

Quantifying Neighborhood Effects on the Development of Low-Income

Latino and African American Children and YOUth...........ccocooiiiiniiiiicnnceee 191
Discussion of Effects From Residential CoNteXt............ccoooveiiineniiiicniise e 193
Neighborhood Safety ... 193
Neighborhood SOCIal StAUS .........ccceiiiiiiciie e 193
Neighborhood Ethnic and Nativity COmMPOSItIoN ..........ccccvvvriniiiieicccc e 194
Neighborhood Physical CharaCteristiCs...........ccoiiieiiiiniiinieiceeece e 194
Contrasting Findings With the Moving To Opportunity Demonstration........................ 195
IMPIICALIONS. ...t bbbttt n bbb 196
APPENDICES ...ttt ettt b e b e e s e et e e eab e e nbe e s nbeenteeanne e 198
Appendix A: Investigating Quasi-Random Assignment in Our Natural Experiment.... 198
Appendix B: Child Impacts Study QUESLIONNAITE.............cccueiiveeiieiieeree e 230
Appendix C: Model Results by Gender and Ethnicity............ccccoeveviieinnns (electronic only)
Appendix D: Results of Non-Linear (Spline) Analyses ..........ccccocevvrenn. (electronic only)
Appendix E: Core Model RESUILS ..o (electronic only)
Appendix F: Results of Bayesian Modeling of Health Outcomes............. (electronic only)
REFERENGCES ...ttt ettt bbb e bt e ebe et e e nbeesnne e 284


http://www.huduser.org/portal/Publications/pdf/Oppor_appendixC.pdf
http://www.huduser.org/portal/Publications/pdf/Oppor_appendixD.pdf
http://www.huduser.org/portal/Publications/pdf/Oppor_appendixE.pdf
http://www.huduser.org/portal/Publications/pdf/Oppor_appendixF.pdf

LIST OF EXHIBITS

Exhibit 111-1. Characteristics of Caregivers and HOUSENOIAS ............ccceiieiiiiiiiinie
Exhibit I11-2. Characteristics of Children and YOUth............cccoiiiiiiiincie e
Exhibit 111-3. Characteristics of Neighborhoods Experienced by Children and Youth ................
Exhibit IV-1. Standardized Logit Models Predicting Childhood Diagnosis of Asthma................

Exhibit IV-2. Standardized Cox Models Predicting Hazard of Childhood Diagnosis
(0] N 0 0 - USSP

Exhibit IVV-3. Standardized Logit Models Predicting Childhood Diagnosis of
Neurodevelopmental DISOTUEIS .......c.oouiiiiiriiieieierese e

Exhibit IV-4. Standardized AFT Frailty Models Predicting Timing of Childhood Diagnosis
of Neurodevelopmental DISOIAENS ........c.ccveiierieiieie e

Exhibit IV-5. Standardized Logit Models Predicting Childhood Diagnosis of Obesity................

Exhibit IV-6. Standardized Cox Models Predicting Hazard of Childhood Diagnosis
(0] J0 o T- LY 1 YRS USRI

Exhibit IV-7. Standardized Logit Models Predicting Childhood Diagnosis of
INternalizing BENAVIOIS ........ccoiiiiiiee e

Exhibit IVV-8. Standardized AFT Frailty Models Predicting Timing of Childhood
Diagnosis of Internalizing BENAVIOIS..........ccccuviieiieie e

Exhibit IVV-9. Standardized Logit Models Predicting Childhood Behavioral
HEAITN SEIVICE USE.......iiiiiiiiiicieee ettt sttt

Exhibit 1VV-10. Standardized Cox Models Predicting Hazard of Childhood Behavioral
HEAITN SEIVICE USE.... ittt sr e

Exhibit VV-1. Standardized Logit Models Predicting Witnessing Neighborhood Violence
DUFING ChIANOOM ..o bbb

Exhibit V-2. Standardized AFT Frailty Models Predicting Timing of Witnessing
Neighborhood Violence During Childnood.............cccooveiiiiiiie e

Exhibit V-3. Standardized Logit Models Predicting Ever Being Victimized in
Neighborhood During Childnood .............coveiiiiiii e

Exhibit VV-4. Standardized AFT Frailty Models Predicting Timing of Neighborhood
Victimization During Childnood ..o

Exhibit V-5. Standardized Logit Models Predicting Witnessing School
Violence DUring ChildNO0d...........oouoiiiiiiiiiiieee e



Exhibit V-6. Standardized AFT Frailty Models Predicting Timing of Witnessing

School Violence During Childnood............ccoviiiiiiiiiee s 71
Exhibit V-7. Standardized Logit Models Predicting Ever Being Victimized

at School During ChildNOOd ............cocveiiiiiiiee e 75
Exhibit \VV-8. Standardized AFT Frailty Models Predicting Timing of School

Victimization During Childnood ..o 76
Exhibit V-9. Standardized Logit Models Predicting Witnessing Violence at Home

DUFING ChIANOOM ..ot 79
Exhibit V-10. Standardized AFT Frailty Models Predicting Timing of Witnessing

Violence at Home During Childhood .............coiiiiiiie e 80
Exhibit VI-1. Standardized Logit Models Predicting Childhood Onset of Smoking .................... 95
Exhibit VI-2. Standardized Cox Models Predicting Hazard of Smoking

DUrNG ChildNOOM .......ccouiiiiiece e e e e e e nree s 96
Exhibit VI-3. Standardized Logit Models Predicting Childhood Onset of

AICONOI CONSUMPLION ... bbb 98
Exhibit VI-4. Standardized Cox Models Predicting Hazard of Alcohol Consumption

DUFING ChIlANOOM ..ot bbbt 99
Exhibit VI-5. Standardized Logit Models Predicting Childhood Onset of

MAITJUANA USE ...ttt ettt et e e e s ra e te e esba e beeneesaeenneannennes 101
Exhibit VI-6. Standardized Cox Models Predicting Hazard of Marijuana Use

DUring ChildNOOd ........c.coiiiiiiii e e 102
Exhibit VI-7. Standardized Logit Models Predicting Childhood Onset of Running

AWAY FIOM HOME......ooiiie e 104
Exhibit VI-8. Standardized AFT Frailty Models Predicting Timing of Running Away

From Home During Childnood ............cccooiiiiiiiiee e 105

Exhibit VI-9. Standardized Logit Models Predicting Childhood Onset of Violent Behavior ....107

Exhibit VI-10. Standardized Cox Models Predicting Hazard of Engaging in

Violent Behavior During Childnood ............ccccoeeiiiiiici e 108

Exhibit VII-1. Standardized Multilevel Mixed-Effects Logistic Models Predicting

Placement Into Gifted/AdVanNCed ClaSSES ......cooveeeeeeeeeeeeeee e 124

Exhibit VI1-2. Standardized AFT Frailty Models Predicting Timing of Placement

INtO GIfted/AAVANCEA CIASSES.......oeeeeeeeeeeeeeeeee e 125

Exhibit V1I-3. Standardized Multilevel Mixed-Effects Logistic Models Predicting

Placement Into Special EAUCAtion CIASSES .........c.coiveiierieiiieiicecie e 127

Xi



Exhibit VII-4. Standardized AFT Frailty Models Predicting Timing of Placement

Into Special EAUCAtION CIASSES ......c..oiviiiriiiiiieiieieie e 128
Exhibit VII-5. Standardized Multilevel Mixed-Effects Logistic Models Predicting

Suspensions and EXpulsions From SChOO! ............cccovveiieiie i 130
Exhibit VI1-6. Standardized AFT Frailty Models Predicting Timing of Suspensions

and EXpulsions from SChOOL ...........cooviiiiiccc e 131
Exhibit VII-7. Standardized Multilevel Mixed-Effects Logistic Models Predicting

REPEALING 8 Grade........oiuiiiiiiieieeee bbb 132
Exhibit VI1-8. Standardized Cox Models Predicting Hazard of Repeating a Grade.................... 133
Exhibit VII1-9. Standardized Multilevel Mixed-Effects Logistic Models Predicting

Leaving School Without @ DIploma ..........c.ccveieiieiiiie e 135
Exhibit VI1-10. Standardized Cox Models Predicting Hazard of Leaving School

WIthOUL @ DIPIOMA......uiiiiiiiii et ae e ree s 136
Exhibit VVI11-1. Standardized Logit Models Predicting Teen Employment...........ccccccoovevveinnnne. 151
Exhibit VI11-2. Standardized Logit Models Predicting Teen Employment for

20+ HOUIS PEIF WEEK ...ttt 152
Exhibit VI1I11-3. Standardized Tobit Models Predicting Teen Weekly Hours Worked ................ 153
Exhibit VII1-4. Standardized Multilevel Mixed-Effects Logistic Models Predicting

Full-Time Employment Among Young AdUItS ..........ccevveiieie i 155
Exhibit VI11-5. Standardized Multilevel Mixed-Effects Logistic Models Predicting

Post-Secondary Education Among Young Adults ... 156
Exhibit VI11-6. Standardized Logit Models Predicting Young Adult Was Neither

IN SChOOl NOIr EMPIOYEA. ..o 157
Exhibit IX-1. Standardized Logit Models Predicting Marriage or Cohabitation

Between the AQes 0F 15 aN0 24 ..o 170
Exhibit IX-2. Standardized Cox Models Predicting Hazard of Marriage or

Cohabitation Between the Ages of 15and 24...........ccoevveie e 171
Exhibit 1X-3. Standardized Logit Models Predicting Giving Birth or Fathering a

Child Between the Ages of 15 and 18 ........cccoveiiviiiiiicie e 173
Exhibit IX-4. Standardized Cox Models Predicting Hazard of Giving Birth or

Fathering a Child Between the Ages of 15and 18 .........c..ccoeiiieviie i 174
Exhibit 1X-5. Standardized Logit Models Predicting Nonmarital Births Occurring

Between the AQes 0f 18 aNd 24 ..o 176

xii



Exhibit 1X-6. Standardized Cox Models Predicting Hazard of Nonmarital Births
Occurring Between the Ages 0f 18 and 24 ..........c.ooeiiiiiiiiiiieeeee e 177

Exhibit X-1. Average Difference in Neighborhood Indicator Odds Ratios Across
Child Developmental STAgES .....c.ccveveiieiieiesiese e 188

Exhibit X-2. Average Difference in Estimated Neighborhood Indicator Parameters
Between Contemporaneous and Cumulative Measures of Context ............ccccevvveveenne. 189

xiii



Executive Summary

EXECUTIVE SUMMARY

The Denver Child Study explores the extent to which multiple dimensions of neighborhood
context affect the physical and behavioral health, exposure to violence, risky behaviors,
education, youth and young adult labor market outcomes, and marriage and childbearing of
Latino and African-American children and youth from low-income families. The study uses a
natural experiment involving the Denver, Colorado, Housing Authority (DHA), which since
1969 has operated public housing units located in a wide range of neighborhoods throughout the
city and county of Denver. Because the initial assignment of households on the DHA waiting list
to vacant public housing units (and, thus, to neighborhoods) mimics a random process, this
program represents an unusual opportunity for reducing parental geographic selection bias and
observing the unusual combination of low-income, minority youths raised for extended periods
in advantaged (as well as disadvantaged) neighborhoods.

In this study, we analyze data from several administrative sources and data we have collected
from telephone and in-person surveys with Latino or African-American current and former DHA
tenants whose children were the appropriate ages when they lived in DHA housing. Our surveys
provide retrospective information on a battery of youth outcomes, family characteristics, and
residential histories. By merging this information we have created a pseudo-longitudinal panel
providing for each year of children’s lives detailed characteristics about their families,
neighborhoods, and outcomes in many domains.

Research Questions

We analyze the Denver Child Study dataset with a variety of multivariate statistical models in an
effort to answer the following research questions:

e Among Latino and African-American children and youth who spent at least two years
living in DHA public housing, are there statistically and economically significant
differences in their outcomes in six domains (behavioral and physical health, exposure to
violence, risky behaviors, education, employment, marriage and childbearing) that can
be attributed to differences in their neighborhood environments (controlling for family
and individual characteristics)?

e Does the answer depend on gender, ethnicity, or developmental stage?

e Does the answer depend on whether neighborhood environment is measured
concurrently with the outcome or cumulatively throughout childhood prior to the
outcome?

e Are the relationships between neighborhood context and child outcomes linear or
nonlinear—that is, suggestive of thresholds past which neighborhood effects differ in
magnitude?

Xiv



Executive Summary

Research Methods
The Natural Experiment in Denver

In addition to its large-scale, conventional public housing developments, DHA has operated
since 1969 a program providing approximately 1,500 low-income families with opportunities to
live in scattered-site, single-family and small-scale, multi-family units. These units are located in
a wide range of neighborhoods throughout the congruent city and county of Denver, whereas the
conventional developments are typically located in less-advantaged neighborhoods. From 1987
onward, as applicants (who met certain basic eligibility criteria) came to the top of the public
housing waiting list, they were offered a vacant DHA unit (in either conventional or scattered-
site programs), with the number of bedrooms appropriate for their family size and gender of
children. If they did not accept this unit, they were offered the next similarly sized unit that
became available (typically after a nontrivial wait). If applicants did not accept this second unit,
they dropped to the bottom of the queue, creating a wait of a year or more.

We conducted a variety of statistical tests to ascertain whether the initial assignment of
households to a DHA dwelling unit (and neighborhood thereby) mimicked random assignment of
household to neighborhood. These tests were based on the intuitively appealing notion that in a
quasi-random assignment there would be few statistically significant correlations among
observed DHA tenant characteristics and neighborhood characteristics, no more than might occur
through chance. We found that only DHA tenant ethnicity generated associations with
neighborhood conditions (in particular, aspects of neighborhood disadvantage). This indicates
that, conditioned on ethnicity, the DHA allocation process produced a quasi-random initial
assignment of households across neighborhood characteristics. Because we control for ethnicity
in all our models, we are confident that unobserved tenant characteristics that might affect both
neighborhood of residence and child outcomes are not seriously biasing our estimated
neighborhood effect parameters.

The quasi-randomness of this initial DHA assignment potentially erodes over time as some
residents selectively leave their initial locations while others stay. To investigate the degree to
which selective moves subsequent to DHA residence and selective remaining in DHA residence
may affect our measurement of neighborhood effects, we replicate our analyses using multiple
(typically three) overlapping samples of children and youth (about whom we gained information
through our survey) that differ in when they lived in DHA and the duration for which they did
so. We report only those results that are robust across multiple samples.

A further important feature of our natural experiment is the comparatively long exposures
children in DHA households had to their assigned neighborhoods, in part because we were
considering site-based assisted housing, not vouchers. Our sample of households had a six-year
mean (five median) DHA residential duration—approximately twice as long as reported for the
seminal Moving To Opportunity (MTO) experimental group that used vouchers in low-poverty
neighborhoods (mean = 2.7 years; median = 3.3 years). Recent scholarly work stresses the
importance of taking into account the length of time children are exposed to particular
neighborhood contexts, lest one underestimate the true effects that neighborhoods have on them.
Natural experiments have become widely accepted among social scientists as a valid means of
obtaining unbiased estimates of neighborhood effects. Yet their use inevitably raises questions
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about the generality of results. We believe that our findings can fairly be generalized to low-
income, Latino, and African-American families who apply for and remain on the waiting list
long enough to obtain public housing. As such, it may not be fully generalizable to the
population of minority families who obtain subsidized rental housing or to the larger population
of minority families who qualify for housing assistance. Nevertheless, it is similar to—yet
considerably more general than—the populations forming the samples for the oft-cited MTO-
based scholarly studies. We believe that our findings are generalizable for low-income minority
households who have traditionally been the focus of subsidized housing policies in the United
States.

Data Sources
Household and Child Information

We developed and fielded during 2006-2008 the Denver Child Study telephone survey, which
collected retrospective and current information about the household, adults, and children.
Detailed information related to multiple domains of outcomes was gathered for all eligible
children associated with each household. Each household’s residential mobility history was
obtained so it could be associated with neighborhood developmental context for children. Study
eligibility criteria were (1) presence of children in the home between 0 and 18 years of age, when
they moved into DHA; (2) family remained in DHA housing for at least two years; (3) family
first entered DHA in 1987 or later (when DHA’s current quasi-random assignment process came
into operation); and (4) Latino or African-American ethnicity identified. Ultimately, 711
households that were interviewed and whose surveys met our quality standards for reliable and
complete information remained in the study. Children from these households constitute the
subjects in the Denver Child Study.

Our Denver Child Study survey collected information on a wide variety of parental/caregiver
(“caregiver” hereafter) and household characteristics that we employed as controls. The survey
asked caregivers to supply information about all of their children with whom they had lived in
DHA public housing for at least one year. In this manner, we collected detailed information
about the children’s gender, ethnicity, birth order, residential histories, health, exposure to
violence, risky behaviors and activities, education, and (for older children) marriage and
childbearing histories and labor market outcomes during adolescence and young adulthood.

Neighborhood Information

We obtained a wide variety of neighborhood data from four sources. The first source was the
decennial U.S. Census, where we used census tract geographic scales from the 1970, 1980, 1990,
and 2000 censuses. We employed the Neighborhood Change Database (NCDB) for this
information, because it adjusts data to account for changes in tract boundaries between decennial
censuses. For estimates of non-census year data, we used linear interpolation or extrapolation.
We gathered indicators that have been widely employed in prior research on neighborhood
effects, including percentages of households moving in during the prior year, female-headed
households, families below the poverty line, unemployed adults, Latino population, non-Latino
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African-American population, foreign-born population, homes that are renter occupied, homes
that were built during various periods, and mean occupational prestige (based on the General
Social Survey prestige score weighted by the observed proportional distribution of occupations
of employees in the tract). We used principal components analyses to derive an indicator of
neighborhood social vulnerability, comprised of the equally weighted sum of census tract
percentages of poor, unemployed, renters, and female-headed households.

The second source was subjective indicators based on responses of the caregivers interviewed in
our Denver Child Study. For each neighborhood in which they lived while they were raising
children, we asked the primary caregiver to respond to a battery of questions related to the
location’s assets and liabilities. From the responses, we devised three composite neighborhood
indicators (social capital, social problems, and institutional resources) and a dichotomous
measure of the presence of negative peer influences in the neighborhood. The social capital
index (range: 0-6) was incremented by “one” for each of the following respondent descriptions
of people in the neighborhood—(1) could get together to solve neighborhood problems; (2)
would watch out for their children and property; (3) knew them and their children by name; (4)
they and their children could look up to them; or (5) could be counted on in times of trouble—
and whether the respondent participated in any organizations located in the neighborhood (for
example, block clubs, tenant groups, religious organizations). The social problems index (range:
0-5) was incremented by a factor of “one” for each of the following neighborhood conditions:
(1) people selling drugs; (2) gang activity; (3) homes broken into by burglars; (4) people being
robbed or mugged; and (5) people being beaten or raped. We used Item Response Theory
analysis to generate a latent factor score of neighborhood resources present during childhood.
Resources included parks, recreation centers, mentoring or counseling centers for children,
subsidized day care facilities, and good police protection. All of these composite indicators
proved reliable.

The third source of neighborhood information was the Denver-based Piton Foundation’s
Community Facts database, which provided small area-based, annually measured information
culled from Denver administrative databases that are not provided by the Census. We employed
violent crimes reported to police per 1,000 population, property crimes reported to police per
1,000 population, and confirmed cases of child abuse and neglect per 1,000 children. The Piton
Foundation data are aggregated to 77 named areas consisting of two census tracts, on average,
and thus are measured at a larger spatial scale than our census-based data. Piton series data are
available only for the city and county of Denver.

The fourth source for data on toxic airborne pollutants coded to census tracts was the U.S.
Environmental Protection Agency. Specifically, we employed their summary index of respiratory
health risk associated with the combined concentrations of 124 toxic airborne compounds as well
as their neurological risk index, identifying the concentrations of lead pollutants.

! The ethnic makeup of Denver in 2000 was 52 percent non-Latino whites, 11 percent non-Latino African
Americans, and 32 percent Latinos.
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Statistical Modeling Approaches

Our core modeling approach employs two complementary empirical strategies. The first explores
the predictors of whether a child ever experienced a certain outcome (either by the time of our
survey or by 18 years of age, whichever came first). It employs various techniques for modeling
dichotomous outcomes: logit with clustered robust standard errors, multilevel mixed-effects
logit, and mixed effects Bayesian analyses. The second explores the predictors affecting the
timing when the onset of a particular outcome occurred. It employs Cox proportional hazard
models with clustered robust standard errors or accelerated failure time frailty analyses. For our
core modeling efforts in both approaches, we measure time-varying predictors
contemporaneously with the onset of outcome being modeled. We also explore how results differ
when we measure cumulative exposures to neighborhood context. Moreover, we investigate
whether relationships observed across the full sample are robust across males and females and
across Latino and African-American ethnic groups. Finally, we investigate potential nonlinear
neighborhood effects using spline regression analysis.

All of our analytical strategies yield “reduced form” estimates of the degree to which
neighborhood indicators correlate with the particular developmental outcome being investigated
through unspecified intervening causal pathways. We intentionally omit from our models any
endogenous or predetermined covariates that may themselves be affected by neighborhood
environment. In this fashion, we avoid “overcontrolling” and thus minimizing the apparent
relationships between neighborhood indicators and the particular outcome.

Primary Findings
Overview

Many aspects of neighborhood context proved statistically and substantively important predictors
of child and youth outcomes in all domains, though sometimes in unexpected ways. Aspects of
the neighborhood’s safety, physical environment, social status, ethnic mix, and nativity mix were
associated with large differences in the odds and timing of virtually all outcomes investigated. In
particular, neighborhoods with higher occupational prestige and percentages of foreign-born
populations as well as lower property crime rates and scores on a social problems index had
more favorable outcomes for children across the board. The consequences of higher
neighborhood percentages of Latino and African-American ethnic composition and lower
percentages of pre-1940 vintage housing also were generally favorable though more mixed
depending on the outcome. Particular indicators seemed to exert their influence only on selected
child outcomes: Higher respiratory risk index predicted poorer health outcomes, more risky
behaviors and inferior education outcomes; negative peers in the neighborhood predicted more
exposure to violence and risky behaviors.

The magnitudes of most of the aforementioned apparent neighborhood influences typically
appeared to be contingent on the gender and ethnicity of the child or youth. The evidence did not
suggest, however, that any particular gender or ethnicity was generally more sensitive to
neighborhood context. Instead, the relative sensitivity depended on the outcome in question.
Differences in magnitudes of neighborhood effects across developmental stages were exhibited
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for several outcomes and could be substantial. At which stage neighborhood effects appear
stronger varied both by outcome in question and sometimes whether neighborhood context was
measured contemporaneously or cumulatively. We thus caution against making broad
generalizations about “for whom and at which developmental stage are neighborhood influences
most important,” given the apparent multicontingent nature of the answer.

Neighborhood effects on health measured as cumulative exposures appeared stronger, on
average, than those measured contemporaneously, but only when the outcome in question was
observed during the middle school developmental stage. Quite a different pattern emerged for
educational outcomes. With these outcomes, there was no clear pattern of cumulative measures
being stronger; indeed, if anything, for the high school stages the contemporaneous measures
appeared marginally stronger for some outcomes. Our results suggest that no general conclusion
can be reached about the comparative strength of contemporaneous and cumulative measures of
context; it appears to depend on outcome.

Nonlinear neighborhood effects did not appear to be the norm, though for some indicators
(especially violent crime) they were consistently manifested. Observed nonlinear patterns were
often dissimilar across indicators, although a few (respiratory risk, occupational prestige, social
vulnerability) often exhibited theoretically supported minimum thresholds. Others (of particular
note, violent crime) exhibited V-shaped or inverse VV-shaped relationships with particular
outcomes. Once again, no generalizations can be made: Nonlinear relationships appear to be
contingent on neighborhood indicator and outcome in question.

Physical and Behavioral Health

We investigated five outcomes: diagnoses of asthma, neurodevelopmental disorders, obesity,
internalizing behaviors, and behavioral health service utilization. Aspects of the neighborhood’s
safety, ethnic and nativity mix, social status, resources, and environmental quality all provided
substantial predictive power for these outcomes. We caution, however, that whether these
relationships were manifested by causal links, though the probability of a child having a health
problem or the probability of having a set of symptoms medically diagnosed was sometimes not
entirely clear. We believe that the most convincing way to interpret the neighborhood property
crime, social problems index, occupational prestige, resources, environmental pollution, and
housing stock vintage relationships is that they represent causal forces that directly affect child
health. Thus, we conclude that low-income Latino and African-American children will
demonstrate one or more comparatively superior health outcomes if they live in a neighborhood
with a lower property crime rate, social problems index, and respiratory and neurological
pollution risk and with a higher occupational prestige score, public resource factor score, and
degree of walkability and land use mixes. Further, we believe that results for violent crime; child
abuse and neglect rates; neighborhood social vulnerability score; local medical facility; and
foreign-born, Latino, and African-American population percentages can best be interpreted as
influences on the odds of a given set of adverse child symptoms generating parental actions
leading to a medical diagnosis. Thus, we conclude that potential health problems of low-income
Latino and African-American children will be less likely to be diagnosed if they live in a
neighborhood with a higher violent crime rate; child abuse and neglect rate; social vulnerability
score; and foreign-born, Latino, or African-American population percentage and one in which
there are no medical facilities.
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Exposure to Violence

We investigated five outcomes: witnessing violence in the neighborhood, school, and home and
being victimized by violence in the neighborhood and school. Aspects of the neighborhood’s
safety, ethnic and nativity mix, social status, and housing stock all provided substantial
predictive power for these outcomes. Exposure to violence in the neighborhood, at school, or at
home was generally less likely in neighborhoods with lower rates of property crime, social
problems, and pre-1940-vintage housing stock and higher rates of violent crime (up to a point),
child abuse and neglect rates, occupational prestige, and neighborhood social vulnerability. We
believe that relationships observed for child abuse rates and social vulnerability were likely
reflecting neighborhood effects that yield systematic underreporting. Higher percentages of
immigrants, Latinos, and African Americans in the neighborhood were also linked to lower odds
of witnessing violence, although the effects of neighborhood composition depended on the
outcome in question and again may be more suggestive of forces associated with underreporting
of such violence. The magnitudes of most of these apparent influences (especially property
crime), however, appeared to be only modestly contingent on gender and ethnicity of youth,
although for some aspects of context cross-strata differences were substantial. Nonlinear
neighborhood effects appeared often; several indicators exhibited minimum thresholds, and
others demonstrated V-shaped relationships.

Risky Behaviors

We investigated five outcomes: smoking tobacco, drinking alcohol, using marijuana or other
drugs, running away from home, and engaging in violent or aggressive behaviors. Aspects of the
neighborhood’s safety, social status, ethnic and nativity mix, physical environment, and peer and
social capital dimensions exhibited substantial predictive power for these outcomes. One or more
risky behaviors were generally less likely in neighborhoods with higher violent crime rates (up to
a point); foreign-born, African-American, and Latino residential percentages; and occupational
prestige and lower property crime rates, social problems index and social vulnerability,
percentages of pre-1940-vintage dwellings, and respiratory risks from air pollution and negative
peer influences. The magnitudes of most of these apparent influences were only modestly
contingent on gender and ethnicity, although for some aspects of context cross-strata differences
were substantial. Nonlinear neighborhood effects appeared often and were often dissimilar across
indicators, although several exhibited minimum thresholds that can be easily interpreted
theoretically.

Educational Outcomes

We investigated five outcomes placement in special education classes, participating in advanced
or gifted classes, repeating a grade, being suspended or expelled, and dropping out of school
before earning a diploma. Aspects of the neighborhood’s violent and property crime rates,
physical environment, social status, and ethnic and nativity mix exhibited substantial predictive
power in predicting these outcomes. Educational outcomes were generally more favorable in
neighborhoods that had higher occupational prestige and percentages of foreign-born and Latino
residents as well as lower rates of property crime and pre-1940-vintage dwellings. Outcomes
generally were better in neighborhoods that had moderate rates of violent crime than with none
but grew progressively worse as violent crime rates exceeded average levels. The magnitudes of
most of these apparent influences typically were contingent on gender and ethnicity of the
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student. Nonlinear neighborhood effects did not appear to be the norm, though violent crime
consistently manifested a V-shaped relationship, with the odds of educational outcomes and
respiratory risk exhibiting a theoretically defensible minimum threshold before negative
outcomes were manifested.

Labor Market Outcomes

We investigated six outcomes: being employed, employed more than 20 hours weekly, hours
worked before 18 years of age, young adult full-time employment, postsecondary education, and
neither working nor attending school. Aspects of the neighborhood’s safety, ethnic and nativity
mix, social status, and housing stock all exhibit substantial predictive power for these outcomes.
In general, teen employment will be more likely when living in neighborhoods with lower
violent crime rates and occupational prestige, higher percentages of pre-1940—vintage housing,
and higher property crime and child abuse rates. Young adult full-time employment will be more
likely for those raised during high school in neighborhoods with higher percentages of foreign-
born residents and lower percentages of Latino residents. Postsecondary education will be more
likely for those raised during high school in neighborhoods with lower property crime and child
abuse rates but higher shares of socially vulnerable populations and higher violent crime rates.
These apparent influences appeared more complicated and nuanced than conventionally posited,
however. Especially noteworthy is the typical contingency of the neighborhood effect magnitude
based on gender and ethnicity. Indeed, virtually no neighborhood indicator employed had
consistently significant predictive power across more than two strata. We also note that the
importance for young adults of contexts experienced while they were in high school speaks to
the temporal durability of these neighborhood effects during the teenage developmental stage.

Marriage and Childbearing

We investigated three outcomes: cohabiting or marrying as a teen or young adult, giving birth to
or fathering a child as a teen, and childbearing before marriage as a young adult. Aspects of the
neighborhood’s safety, social status, ethnic and nativity mix, and physical environment exhibited
substantial predictive power for these outcomes. Risks for one or more of these outcomes (for at
least one stratum or more) diminish when living in neighborhoods that have higher violent crime
rates; occupational prestige; and percentages of foreign-born, Latino, or African-American
residents. The risks increase when living in neighborhoods with higher rates of property crime,
caregiver reports of neighborhood social problems, and percentages of dwellings built before
1940. These relationships were manifested particularly strongly and generally for African-
American youth, and no noteworthy nonlinear relationships emerged.

Supplemental Investigations

We first investigated whether context played a more powerful role during certain developmental
stages in the period before onset by considering a variety of health and educational outcomes that
frequently occurred in our sample during more than one developmental stage. Our exploration
confirmed the conventional wisdom that such differences exist and can be substantial. Moreover,
we found that at which stage neighborhood effects appear stronger varied both by outcome in
question and sometimes whether neighborhood context is measured contemporaneously or
cumulatively.
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Second, we investigated the degree to which neighborhood context had stronger impacts on child
and youth development if exposure persisted over a sustained period by computing cumulative
measures of exposure to neighborhood conditions through the time of onset using the same
selected health and educational indicators. A consistent pattern emerged for our health outcomes.
Neighborhood effects measured as cumulative exposures appeared stronger, on average, than
those measured contemporaneously but only when the outcome in question was observed during
middle school. Quite a different pattern emerged for our educational outcomes. With these
outcomes, there was no clear pattern of cumulative measures being stronger; indeed, if anything,
the contemporaneous measures appeared marginally stronger for some outcomes during high
school or late adolescence. Our results suggest that no general conclusion can be reached about
the comparative strength of contemporaneous and cumulative measures of context; it appears to
depend on outcome.

Discussion of Effects From Residential Context
Neighborhood Safety

Indicators of neighborhood safety provided the most consistent explanatory power across our
domains of child and youth well-being. Some of the relationships manifested were to be
expected; others were surprising but revealing. As expected, our social problems index (a
caregiver assessment of disorder, property, and especially violent crime in the immediate
environs) and property crime rate (measured at the approximate scale of two encompassing
census tracts) were strongly associated with a wide range of negative outcomes in virtually every
domain investigated. Unexpectedly, violent crime rates (also measured at the approximate scale
of two encompassing census tracts) exhibited the opposite associations, especially in places with
below-average violent crime rates. We think that this finding reflects the net effects produced by
the conflicting forces impinging on children arising from violent crime in the broader
neighborhood, controlling for crime in the immediate environs: negative direct effects from
crime and alterations in caregiver actions in response to such that are intended to ameliorate
them. Caregivers may respond in several ways in an effort to shield their children from violent
crime in the wider environs, such as limiting youths’ activity spaces closer to home and
expanding caregiver monitoring activities. So long as violent crime stays below average, these
compensatory actions apparently yield net positive outcomes for children that manifest
themselves as reduced exposure to violence (as caregivers would hope), fewer risky behaviors,
and improved educational performance (as caregivers would like but perhaps not have expected).
Unfortunately, our findings suggest that the efficacy of such compensatory caregiver responses
will be overwhelmed in neighborhoods with above-average violent crime rates. In such cases
more crime is, as conventionally predicted, associated with poorer child outcomes in health,
exposure to violence, risky behaviors, and educational performance. Our results here provide
implicit testimony to the importance of both measuring neighborhood characteristics at different
geographic scales and probing for nonlinear relationships.

Neighborhood Social Status

Residing in a higher-occupational-prestige neighborhood was one of the most consistent
predictors of favorable child outcomes in almost every domain. These results have intuitive
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appeal and are consistent with prior scholarship on the importance of local networks, norms, and
role models in transmitting neighborhood effects. Neighborhoods that surround their children
with higher-prestige workers likely expose them to norms and role models and provide access to
networks of richer information that ultimately promote better health, less exposure to violence,
fewer risky behaviors, better educational performance, and less nonmarital childbearing. There
are theoretical reasons why neighborhood social status could directly affect each of these
outcomes; many mediated causal pathways are also possible. For example, better child health
outcomes, less exposure to violence, and fewer risky behaviors should provide clear educational
payoffs for children and youth; better secondary educational achievement, in turn, might deter
nonmarital childbearing as young adults.

Another measure of neighborhood status, our social vulnerability score (summed percentages of
poor, unemployed, renter, and female-headed households) also proved a consistently predictive
aspect of context. As would be expected, our evidence suggests that a more socially vulnerable
neighborhood will generate (through potentially a variety of mechanisms) several negative
outcomes for children and youth: more risky behaviors and less likelihood of marriage (for
African Americans). The evidence also supports the notion that in places that have above-
average concentrations of vulnerable populations, caregivers are less likely to seek medical
treatment when their children present with symptoms and less likely to know about and report
their children’s exposure to violence.

Neighborhood Nativity and Ethnic Composition

Our evidence implies that higher percentages of foreign-born residents create a collective
socialization context that supports the positive development of low-income minority children and
youth in many ways: less likelihood of being victimized by neighborhood violence (for boys),
fewer risky behaviors (with the exception of smoking), superior educational performance, better
employment rates as young adults, and increased chances of marriage (for young women). Less
positively, our findings also suggest that high immigrant concentrations can discourage parents
from seeking diagnoses of adverse health symptoms, raise the chances of boys witnessing
neighborhood violence, and reduce the chances that young adult African Americans will marry.
A similar portrait emerges for the Latino percentage in the neighborhood that we also believe can
best be explained by their distinctive normative and cultural structures. Low-income minority
children raised among more Latino neighbors experienced better outcomes in terms of
witnessing neighborhood violence, risky behaviors, educational performance, and teen
childbearing. As in the case of immigrants, however, the portrait of neighborhood effects is not
uniformly positive. Our findings suggest that high Latino concentrations can discourage parents
from seeking diagnoses of adverse health symptoms, raise the chances of being victimized by
neighborhood violence or witnessing school violence, and reduce the chances that young adults
will be employed full time.

By contrast, the percentage of African-American neighbors rarely predicted child outcomes, and
when it did the results again were mixed. Higher concentrations of African-American residents
apparently reduced the chances of running away and women having children as teenagers but
decreased the chances of young women and African Americans getting married and discouraged
parents from seeking diagnoses of their children’s adverse health symptoms.
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Neighborhood Physical Characteristics

We believe that our findings offer persuasive evidence that neighborhoods built before 1940 in
Denver have distinctive design, structural, and land use features that independently engender a
variety of effects on resident children and youth. It appears that most of these effects are
detrimental for children: greater exposure to violence, larger likelihood of risky behaviors,
weaker educational performance, and higher odds of bearing children outside of marriage as
young adults. Some outcomes, however, are more positive: lower incidence of obesity, greater
chance of working as a teen, and greater chance of being married as a young adult.

The quality of the ambient environment also seems to have a powerful impact on several child
outcomes, at least after pollution concentration thresholds have been surpassed. This strongly
suggests a biological mechanism through which this neighborhood effect is transmitted. High
levels of neighborhood respiratory risk pollutants apparently led to substantially heightened
chances of asthma exacerbations, smoking, and weak educational performance. High levels of
neurological risk pollutants also apparently produced several detrimental health outcomes for
female and African-American youth.

Contributions of the Denver Child Study

Our study contributes to the measurement of neighborhood effects in at least four ways. First,
because parents of our sampled children were quasi-randomly assigned to neighborhoods, the
challenge of parental geographic selection bias is largely overcome. We believe that our
observed statistical associations can be treated as indications of causal effects. Second, we
evaluate a wide variety of measures of neighborhood environment, both objective and subjective,
measured at different spatial scales. Third, because of the unusual nature of the site-based
housing assistance provided by DHA, we are able to observe how low-income minority children
and youth respond to a wide range of contexts after often extensive degrees of exposure. Fourth,
ours is one of the few studies to examine neighborhood impacts on the outcomes of low-income
Latino children and youth.

Perhaps because of these innovative features of our study, we have observed dramatic and
consistent evidence of powerful neighborhood effects on a wide range of outcomes for low-
income Latino and African-American children and youth. These results stand in contrast to some
of those produced by the recently completed MTO demonstration. We believe that the
differences can be explained through one or more of the following reasons:

e There are differences in the samples of low-income families investigated.

e The neighborhood “treatments” differ substantially on several grounds.

e They have different (though overlapping) sets of outcome indicators that are sometimes
measured differently.

e The study sites are different metropolitan contexts demographically and geographically.

Our study also contributes to the formulation and reform of assisted housing and community
development policy. Our findings suggest that well-formulated assisted housing and urban
revitalization programs can yield substantial payoffs in multiple outcome domains by changing
the developmental context of low-income minority children and youth, either by changing the
character of neighborhoods or by changing the neighborhoods in which these children reside.
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Our study has pinpointed particular attributes of the residential environment that seem most
predictive for a wide variety of positive outcomes, thus giving a strategic guide to policymakers
as to what directions and investments are likely to yield the greatest social gains.

XXV



. Introduction

I INTRODUCTION

Policy and Scholarly Context for Neighborhood Effects on Children

Rarely has the attention of scholars and housing policymakers alike been so simultaneously
focused on the same topic: neighborhood effects on children. To what degree are the life chances
of children and youth influenced by the environs in which they are raised?

Since seminal writings a quarter-century ago (Wilson, 1987; Jencks and Mayer, 1990; Galster
and Killen, 1995), a veritable explosion of scholarly publications devoted to probing this topic
from multiple disciplinary perspectives has occurred. Compare the reviews in Gephart (1997);
Leventhal and Brooks-Gunn (2000); Sampson, Morenoff, and Gannon-Rowley (2002); Ellen and
Turner (2003); Newburger, Birch, and Wachter (2011); Galster (2012); and Foster and Brooks-
Gunn (2013). Despite the impressive volume of investigations, heated scholarly debates over the
nature and quantitative importance of neighborhood effects persist (Van Ham et al., 2012;
Ludwig, 2012). Undoubtedly, much of this controversy stems from disagreements over which
studies sufficiently surmount the daunting obstacles impeding the accurate measurement of
neighborhood effects on individual residents’ outcomes. In Chapter 11, we will discuss these
obstacles and how our study overcomes them.

Despite disagreements among scholars, official federal, state, and local pronouncements suggest
that many policymakers believe that neighborhood effects are important. Illustrative is this
January 10, 2014, statement by President Barack Obama, made while announcing new “Promise
Zones” in five cities:

“[Our goal is that] a child’s success be determined not by the ZIP code she
lives in but by the strength of her work ethic and the scope of her dreams.”
(cited in Shear, 2014)

Numerous programmatic initiatives have emerged that aim to encourage or require changes
within neighborhoods or where assisted households live as an antidote to the perceived social
evils associated with “concentrated disadvantage” (Briggs, 2005). Examples include:?

e The HOPE VI Program, which replaces dilapidated concentrations of public housing with
more diverse housing stocks occupied by a broader mix of income groups and tenures.

e Public housing management and tenant allocation reforms promulgated by legislation and
regulations that are designed to encourage a greater diversity of income mixes within the
developments.

e Supportive services for those receiving tenant-based assistance through the federal
Housing Choice Voucher program that are aimed at helping voucher holders move into
superior neighborhood environments.

2 See the special issues of Evidence Matters (2013) and Cityscape: A Journal of Policy Development and Research,
2013, volume 15(2), both published by the U.S. Department of Housing and Urban Development Office of Policy
Development and Research.
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e The Promise Neighborhoods federal initiative, which intends to develop a robust set of
educational, recreational, training, and other supportive institutions in previously
disadvantaged neighborhoods where subsidized housing was located.

e Local and state land-use planning rules requiring mixed-income developments.

This U.S. policy direction and programmatic particulars have been challenged on conceptual and
empirical grounds (for example, Goetz, 2003; Joseph, 2006; Joseph, Chaskin, and Webber, 2006;
Galster, 2013)°. Perhaps most fundamental to this critique is the argument that disadvantaged
households and their children economically fare about the same, regardless of their residential
environments. Perhaps the most widely cited evidence buttressing this critique was provided by
the recently released final report of the Moving To Opportunity (MTO) demonstration
(Sanbonmatsu et al., 2011).* The MTO research design randomly assigned public housing
residents in extremely disadvantaged neighborhoods in Baltimore, Boston, Chicago, Los
Angeles, and New York who volunteered to participate to one of three experimental groups: (1)
controls that did not receive a rental housing voucher but could remain in public housing in
disadvantaged neighborhoods if they wished, (2) recipients of rental vouchers, and (3) recipients
of rental vouchers and relocation assistance who had to move to neighborhoods with less than
10 percent poverty rates and remain for at least a year. Analyses of MTO data collected over a
decade uncovered some mental and physical health benefits to parents and children who moved
to low-poverty neighborhoods but no substantial neighborhood effects on adult labor market
outcomes, youths’ educational attainments, or a variety of other behaviors (Ludwig, 2012).
Based on these modest findings, it has been claimed that “MTO is the gold standard . . . [and] its
results . . . have proven discouraging . . . neighborhood quality . . . [therefore has] little effect on
desirable and measurable outcomes” (Smolensky, 2007, p. 1016).

Such a sweeping conclusion is inappropriate given the substantial debate over the power of MTO
as a test of neighborhood effects (compare Clampet-Lundquist and Massey, 2008; Sampson,
2008; Burdick-Will et al., 2010; Briggs, Popkin, and Goering, 2010; Briggs et al., 2008, 2011,
Sanbonmatsu et al. 2011; Ludwig, 2012). The debate focuses on five domains relevant to child
and youth outcomes. First, although MTO randomly assigns participants to treatment groups, it
neither randomly assigns characteristics of neighborhoods initially occupied by voucher holders
(except maximum poverty rates for the experimental group) nor characteristics of neighborhoods
in which participants in all three groups may move subsequently. Thus, there remains
considerable question about the degree to which geographic selection on unobservable household
characteristics persists. Second, MTO may not create adequate duration of exposure to
neighborhood conditions by any group at any location to observe much treatment effect from the
new neighborhood context.’ Third, MTO overlooks the potentially long-lasting and indelible
effects that disadvantaged neighborhoods had upon older youth in the experimental group who
spent their early childhoods in such places. Fourth, it appears that even experimental MTO
movers rarely moved out of predominantly African American—occupied neighborhoods near
those of concentrated disadvantage and achieved only modest changes in school quality, social

® Also see the special issue of Cityscape, 2013, 15(2).

* See also Orr et al. (2003); Goering and Feins (2003); Kling, Liebman, and Katz (2007); Ludwig et al. (2008);
Briggs, Popkin, and Goering (2010); and the special issue of Cityscape, 2012, 14(2) devoted to MTO.

® For example, nonexperimental analysis focusing on MTO families who resided for a majority of the study period
in low-poverty or higher education neighborhoods revealed their substantially better adult employment and earnings
than in the control group (Turner et al., 2012).
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networks, and job accessibility. As a result, they may not have experienced sizable enhancements
in their neighborhood context. Fifth, MTO involves vague and heterogeneous treatments within
and among the three groups; besides initial poverty rate, the rest of the residential environment
remains an unmeasured, unstandardized “bundle.” It is impossible to discern when groups’
outcomes differ or do not and which particular aspects of neighborhood context are responsible.
Thus, its theoretical promise and conventional wisdom notwithstanding, MTO may not have
provided definitive evidence about the potential effects on low-income children from prolonged
residence in multiply advantaged neighborhoods.

Purpose and Contributions of Our Denver Child Study

The Denver Child Study explores the extent to which multiple dimensions of neighborhood
context affect the physical and behavioral health, exposure to violence, risky behaviors,
education, youth and young adult labor market, educational outcomes, and marriage and fertility
behaviors of Latino and African-American children and youth from low-income families. The
study takes advantage of a natural experiment involving the Denver, Colorado, Housing
Authority (DHA), which since 1969 has operated public housing units located in a wide range of
neighborhoods throughout the city and county of Denver. Because the initial assignment of
households on the DHA waiting list to vacant public housing units (and, thus, to neighborhoods)
mimics a random process, this program represents an unusual opportunity for reducing parental
geographic selection bias and observing the unusual combination of low-income, minority
youths raised for extended periods in advantaged (as well as disadvantaged) neighborhoods.

In this study, we analyze data from several administrative sources and data we have collected
from telephone surveys with Latino or African-American current and former DHA tenants whose
children were the appropriate ages when they lived in DHA housing. Our surveys provide
retrospective information on a battery of youth outcomes, family characteristics, and residential
histories. By merging this information, we have created a pseudo-longitudinal panel providing
for each year of children’s lives detailed characteristics about their families, neighborhoods, and
outcomes in many domains.

We analyze this dataset with a variety of multivariate statistical methods in an effort to answer
the following research questions:

e Among Latino and African-American children and youth who spent at least two years
living in DHA public housing, are there statistically and economically significant
differences in their outcomes in six domains (behavioral and physical health, exposure to
violence, risky behaviors, education, employment, marriage and childbearing) that can
be attributed to differences in their neighborhood environments (controlling for family
and individual characteristics)?

e Does the answer depend on gender, ethnicity, or developmental stage?

e Does the answer depend on whether neighborhood environment is measured
concurrently with the outcome or cumulatively throughout childhood prior to the
outcome?
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e Are the relationships between neighborhood context and child outcomes linear or
nonlinear—that is, suggestive of thresholds past which neighborhood effects differ in
magnitude?

Our study contributes to advancing the scientific measurement of neighborhood effects in at least
four ways. First, because parents of our sampled children were quasi-randomly assigned to
neighborhoods, the challenge of parental geographic selection bias is largely overcome. Second,
we evaluate an unprecedented variety of measures of neighborhood context, both objective and
subjective, measured at different spatial scales. Third, because of the unusual nature of the site-
based housing assistance that DHA provided, we are able to observe how low-income, minority
children and youth respond to a wide range of contexts after often-extensive durations of
exposure.® Fourth, ours is one of the few studies to examine neighborhood impacts on the
outcomes of Latino youth.

Our study also contributes to the formulation and reform of assisted housing and community
development policy. We are implicitly investigating the degree to which housing and urban
revitalization programs can yield substantial payoffs in multiple outcome domains by changing
the geographic developmental context of low-income, minority children and youth.

Structure of the Report

Our report is organized into 11 chapters. Chapter Il discusses the theoretical and empirical
foundation for the current study. It reviews the contemporary scholarly understandings of the
numerous causal mechanisms through which neighborhood context may influence the
development of children and youth. Then, it delineates the major challenges that empirical
research faces in trying to obtain an accurate measure of how much neighborhood context affects
a variety of child and youth outcomes. Finally, it explains how our Denver Child Study offers
important advantages in overcoming these challenges.

Chapter I11 describes the data that we gathered for this study and how we analyze it. It explains
the nature of the natural experiment involving DHA and how it offers a rare opportunity to
investigate neighborhood effects. It discusses in detail the household survey that we conducted
and the other, secondary sources of data we drew on to provide a rich and comprehensive set of
neighborhood indicators. Descriptive statistics of our analysis sample are provided here. Finally,
this chapter introduces our primary statistical models (mixed-effect logistic regression and
hazard and accelerated failure time models) employed to discern predictors of if outcomes ever
occur for children and youth and, if so, how soon they occur in their lives.

Chapters 1V through IX present our findings related to six domains of outcomes for children and
youth: physical and behavioral health, exposure to violence, risky behaviors, education,
employment, and marriage and childbearing. In each chapter, we explore the degree to which our
results seem general across gender and ethnic strata and whether they exhibit any important
nonlinear relationships.

® In our Denver Child Study sample, we observe a six-year mean (five-year median) residential duration in DHA
housing, approximately twice as long as reported for the MTO experimental group (mean: 2.7 years; median:
3.3 years).
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Chapter XI provides a holistic summary of our major findings and their significance. It compares
and contrasts our results to other major studies of neighborhood effects (especially MTO) and
offers potential explanations for any differences.
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. HOW NEIGHBORHOOD CONTEXT MAY INFLUENCE CHILDREN
AND HOW CAN WE MEASURE IT

Potential Causal Mechanisms of Neighborhood Context

Our theoretical framework for understanding links between neighborhood contexts and
children’s and youths’ outcomes draws from widely accepted ecological models of child
development. As explicated by Bronfenbrenner and Morris (1998), children’s development is
shaped by both the proximal (for example, family) and distal (for example, neighborhood)
contexts in which children live and interact. There is broad theoretical agreement about potential
causal pathways connecting neighborhood context and various outcomes for children and youth.
We therefore list these mechanisms and describe them only briefly here. Our synthesis of the
social science and public health literatures suggests that 15 distinctive linkages can be identified.
It is useful to group these 15 mechanisms of neighborhood effects under four broad rubrics:
social—interactive, environmental, geographical, and institutional.’

Social-Interactive Mechanisms

This set of mechanisms refers to social processes endogenous to neighborhoods. These processes
include:

e Social Contagion. Behaviors, aspirations, and attitudes may be changed by contact with
peers who are neighbors. Under certain conditions, these changes can take on contagion
dynamics that are akin to “epidemics.”

e Collective Socialization. Individuals may be encouraged to conform to local social norms
conveyed by neighborhood role models and other social pressures. This socialization
effect is characterized by a minimum threshold or critical mass being achieved before a
norm can produce noticeable consequences for others in the neighborhood.

e Social Networks. Individuals may be influenced by the interpersonal communication of
information and resources of various kinds transmitted through neighbors. These
networks can involve either “strong ties” or “weak ties.”

e Social Cohesion and Control. The degree of neighborhood social disorder and its
converse—“collective efficacy”—may influence a variety of behaviors and psychological
reactions of residents.

e Competition. Under the premise that certain local resources are limited and not pure
public goods, this mechanism posits that groups within the neighborhood will compete
for these resources among themselves. Because the outcome is a zero-sum game,
residents’ access to these resources (and their resulting opportunities) may be influenced
by the ultimate success of their group in “winning” this competition.

" By contrast, Manski (1995) groups mechanisms into endogenous, exogenous, and correlated categories. Ellen and
Turner (1997) group them into five categories: concentration, location, socialization, physical, and services.
Leventhal and Brooks-Gunn (2000) use the rubrics “institutional resources,” “relationships,” and “norms/collective
efficacy.” For multiple perspectives on how neighborhood may affect children and youth, see Jencks and Mayer
(1990); Brooks-Gunn, Duncan, and Aber (1997); and Booth and Crouter (2001).
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e Relative Deprivation. This mechanism suggests that residents who have achieved some
socioeconomic success will be a source of disamenities for their less well-off neighbors.
The latter, it is argued, will view the successful with envy or will make them perceive
their own relative inferiority as a source of dissatisfaction.

e Parental Mediation. The neighborhood may affect (through any of the mechanisms listed
under all categories here) parents’ physical and mental health, stress, coping skills, self-
efficacy, behaviors, and material resources. All of these, in turn, may affect the home
environment in which children are raised.

Environmental Mechanisms

Environmental mechanisms refer to natural and human-made attributes of the local space that
may directly affect the mental or physical health of residents without affecting their behaviors.
As in the case of social—interactive mechanisms, the environmental category can also assume
distinct forms:

e Exposure to Violence. If people sense that their property or person is in danger, they may
suffer psychological and physical responses that may impair their functioning or
perceived well-being. These consequences are likely to be even more pronounced if the
person has been victimized.

e Physical Surroundings. Decayed physical conditions of the built environment (for
example, deteriorated structures and public infrastructure, litter, graffiti) may impart
psychological effects on residents, such as a sense of powerlessness. Noise may create
stress and inhibit decisionmaking through a process of “environmental overload.”

e Toxic Exposure. People may be exposed to unhealthy levels of air-, soil-, or water-borne
pollutants because of current and historical land uses and other ecological conditions in
the neighborhood.

Geographical Mechanisms

Geographic mechanisms refer to aspects of spaces that may affect residents’ life courses yet do
not arise within the neighborhood but rather purely because of the neighborhood’s location
relative to larger scale political and economic forces, such as:

e Spatial Mismatch. Certain neighborhoods may have limited accessibility (in either spatial
proximity or as mediated by transportation networks) to job opportunities appropriate to
the skills of their residents, thereby restricting their employment opportunities. Teen job-
seekers who lack their own vehicle may be especially affected.

e Public Services. Some neighborhoods may be located within local political jurisdictions
that offer inferior public services and facilities because of their limited tax base resources,
incompetence, corruption, or other operational challenges. These, in turn, may adversely
affect the personal development and educational opportunities of residents.
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Institutional Mechanisms

The last category of mechanisms involves actions by individuals or organizations (typically not
located in the given neighborhood) that control important institutional resources in the
neighborhood or points of interface between neighborhood residents and vital markets:

e Stigmatization. Neighborhoods may be stigmatized on the basis of public stereotypes held
by powerful institutional or private actors about its current residents. In other cases, this
may occur regardless of the neighborhood’s current population because of its history,
environmental or topographical disamenities, style, scale and type of dwellings, or
condition of their commercial districts and public spaces. Such stigma may reduce the
opportunities and perceptions of residents of stigmatized areas in a variety of ways, such
as job opportunities and self-esteem.

e Local Institutional Resources. Some neighborhoods may have access to few high-quality
private, nonprofit, or public institutions and organizations, such as social services, day
care facilities, schools, and medical clinics. The lack of the same may adversely affect the
personal development opportunities of residents.

e Local Market Actors. There may be substantial spatial variations in the prevalence of
certain private market actors that may encourage or discourage certain behaviors by
neighborhood residents, such as liquor stores, fresh food markets, fast food restaurants,
and illegal drug markets.

Summary of Previous Evidence About Potential Neighborhood Effect Mechanisms

Scholars have reviewed the empirical literature related to causal processes potentially connecting
neighborhood contexts with child outcomes (see especially Leventhal and Brooks-Gunn, 2000;
Galster, 2012; and Foster and Brooks-Gunn, 2013). With the caveat that firm conclusions are
elusive here, given the incomplete and sometimes inconsistent state of scholarship and the
complexity of the topic, this previous work provisionally suggests the following.

First, the fact that neighborhood poverty rates appear consistently related to a range of outcomes
in a nonlinear, threshold-like fashion further suggests that the social contagion (peers) and the
collective socialization (roles models, norms) forms of causal linkages are transpiring. There also
may be some selectivity involved, as some socially weaker groups in the United States seem
more vulnerable to these contexts than stronger ones.

Second, the presence of affluent neighbors appears to provide positive externalities to their less
well-off neighbors, seemingly working via social controls and collective socialization. Social
networks and peer influences between affluent and poor neighbors, by contrast, do not appear as
important in this vein. There is evidence to suggest thresholds here as well, though the precise
threshold is unclear and likely varies by outcome being considered. Finally, most evidence
indicates that the influence on vulnerable individuals of advantaged neighbors is smaller in
absolute value than the influence of disadvantaged neighbors, whatever the mechanism(s) at

play.

Third, studies have consistently found that there is relatively little social networking between
lower and higher socioeconomic status households or children in the same neighborhood, and
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this lack is compounded if there are also racial differences involved. Thus, there is little to
support the version of neighborhood effects that advantaged neighbors create valuable “weak
ties” for disadvantaged ones.

Fourth, local environmental differences appear substantial and likely produce important
differentials in physical and behavioral health. There are huge differences in exposure to
violence across neighborhoods, and this undoubtedly produces important and durable
psychological consequences for children that, in turn, likely have numerous but difficult-to-
quantify added effects. Exposure to environmental pollutants, at least past some threshold
concentrations, undoubtedly produces significant consequences for the health of children and
youth through biological processes.

Fifth, there is probably a substantial indirect effect on children and youth than transpires through
the combined effects of the social-interactive, environmental, geographic, and institutional
dimensions of the neighborhood context on their parents. This mediation of neighborhood effects
through parents is likely to affect a broad range of outcomes for their offspring, though there
have been no attempts to measure comprehensively such effects.

Finally, there is a contingent aspect to the foregoing conclusions. Different neighborhood
mechanisms likely play a more or less salient role depending on the gender, ethnicity, and
developmental stage of the children in question. Moreover, certain mechanisms may be the
predominant vehicles for transmitting context to particular outcomes but not others.

Temporal Dimensions of Neighborhood Effects

The temporal dimensions of neighborhood effects must also be considered, because it is likely
that different mechanisms operate distinctively in terms of how quickly an effect transpires after
exposure, whether a minimum duration of exposure is required before any impact ensues, and the
degree to which prior exposures create durable impacts that are not easily altered by current
environments (Galster, 2012). First, consider how quickly a neighborhood effect might occur
after a child has been exposed to it (either by moving into a new neighborhood or by having the
current neighborhood change substantially). Socialization processes, for example, likely take
time before wielding influence. Therefore, it might be deduced that those who are exposed only
briefly to an environment that is trying to re-shape their behaviors will experience little if any
effect from it compared with those who are exposed to the same socializing environment for a
longer period. A similar deduction holds for the impacts that operate through local social
networks; it takes time for these networks to develop after an individual moves in (or evolve if
the neighborhood is changing around the individual). It thus follows that some minimum
duration of exposure to this new context will be required before new local social networks
produce any measurable differences in educational, employment, or other information conveyed
by them. Finally, effects of local institutions like job placement agencies, counseling centers, and
health centers will be felt only after some period elapses, insofar as the services provided have
slow, cumulative impacts on the human capital of those assisted. This implies that recent, short-
term neighborhood exposures will yield smaller impacts compared with sustained durations
producing substantial cumulative exposure, as has been argued before (Leventhal and Brooks-
Gunn, 2000; Wheaton and Clarke, 2003).
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However, whereas socialization processes, the development of social networks and local
institutions likely takes some time before a noticeable effect can be expected; the impacts of
contextual changes in stigmatization, social disorder, and accessibility may manifest themselves
more rapidly. A person’s move to a stigmatized neighborhood may imply that the image of the
neighborhood will be immediately connected by external decisionmakers to the person
concerned. Similarly, the psychological and behavioral impacts from social disorder may be felt
quickly. Finally, geographic challenges for unemployed and underemployed youths in gaining
information about and easily commuting to higher paying jobs should manifest themselves
almost immediately if the accessibility characteristics of a neighborhood in which they reside
change. Yet, even through these faster acting mechanisms, a stronger cumulative effect may be
expected from sustained, longer term exposure.

The final consideration relates to the persistence or durability of impact. Another way to frame
this issue is whether the neighborhood effect mechanism is reversible. This seems especially
plausible with some mechanisms—namely, socialization, networks, accessibility, and
stigmatization. It is reasonable to posit that a change in any of these contextual dimensions could
produce a comparable (in absolute value) change in outcome, regardless of the starting value and
the direction of change. This implies that the impact from any given environment will not persist
if that environment changes in a radically different direction. However, for other mechanisms,
this symmetric reversibility is less likely. For example, if one replaces a weak institutional
education-training infrastructure that had retarded resident youths’ economic opportunities with a
far superior one, one would expect (likely after a lag) an improvement in their human capital,
thus rendering the initial impact transitory. By contrast, the opposite situation of a superior
institutional structure producing strong human capital is likely to produce persistent effects,
because a hypothetical, new, inferior set of institutions may do little to erode the human capital
previously attained. As another example, the benefits to behavioral health produced by a
violence-free environment will quickly dissolve if the context turns violent. In contrast, the
psychological harms caused by exposure to a violent environment can persist for a considerable
period, even when the individual is placed in a safe environment. Of course, we recognize that
even if in principle the mechanism is reversible (either symmetrically or asymmetrically), the
impact may not be reversible if the initial context triggered behavioral changes that were durable.
Should an initial neighborhood context result in individuals making decisions that adversely
affected their education, job training, or criminal record, for instance, the economic
consequences could be long lasting, even when the current neighborhood environment had
changed dramatically.

Unfortunately, there have been few rigorous investigations of the above temporal dimensions of
neighborhood effects. Nevertheless, a consensus has emerged that several sorts of outcome:
neighborhood indicator relationships appear stronger when measured as cumulative exposures
instead of contemporaneous exposures (see Aaronson,1998; Wheaton and Clarke, 2003; Turley,
2003; Sampson, Sharkey, and Raudenbush, 2008; and Musterd, Galster, and Andersson, 2012).
The evidence on whether some minimum exposure duration is required for an effect to occur and
whether effects are durable over the long run seem more contingent on the particular
relationships being investigated (cf. Turley, 2003; Kaupinnen, 2007; Sampson, Sharkey, and
Raudenbush, 2008; and Musterd, Galster, and Andersson, 2012). We thus concur with the recent

10
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admonition by Briggs and Keys (2009: 451) that more research on the temporal aspects of
neighborhood effects is required. We hope to contribute to this effort in this report.

Gender and Ethnic Differences in Neighborhood Effects

Recent work not only suggests that there is no uniformly “dominant” neighborhood effect
mechanism producing many sorts of consequences for children, but the influence of each
mechanism may vary across residential groups within any given neighborhood depending on
their social identity and the degree to which they are embedded in local social life (Pinkster,
2012). Several of the above mechanisms suggest that effects are heterogeneous by gender and
ethnic group, though not necessarily in unambiguous ways (Galster, Andersson, and Musterd,
2010). The key linkages rely on the notion that intraneighborhood mechanisms have effects only
to the extent that children and youth (1) spend a substantial amount of time in the neighborhood,
(2) are locally oriented in their social interactions, and (3) do not marshal sufficient resources to
insulate themselves from these effects. Gender and ethnic characteristics may be related to each
of these three conditions. We would expect, for example, that local social control in ethnic areas
with more traditional, patriarchal norms would limit the geographic scale of girls’ interactions
(Pinkster, 2008). However, these same social controls may produce strict monitoring of the
behaviors of girls, thus potentially insulating them from neighborhood peer effects and negating
their greater time spent in the neighborhood (Pinkster, 2008). We would predict that girls would
be more vulnerable to neighborhood social disorder; though in certain ethnic groups young
males’ “coming of age” rituals may expose them to serious risks of violence. The evidence from
nonexperimental and experimental quantitative studies indeed suggests that different
mechanisms may have varying salience across different groups (Crowder and South, 2003;
Turley, 2003; Burdick-Will et al., 2010; Galster, Andersson and Musterd, 2010; Clampet-
Lundquist et al., 2011; Ludwig, 2012; Musterd, Galster, and Andersson, 2012).

Methodological Challenges of Quantifying Neighborhood Effects

The methodological concerns associated with empirical investigation of the behavioral and
psychological impacts of neighborhoods have been the subject of several excellent treatises; see
especially Manski (1993, 1995, 2000); Duncan, Connell, and Klebanov (1997); Duncan and
Raudenbush (1999); Sampson, Morenoff, and Gannon-Rowley (2002); Durlauf and Cohen-Cole
(2004); Oakes (2004); Galster (2008); and Foster and Brooks-Gunn (2013). Perhaps four of the
most vexing obstacles identified are (1) measuring neighborhood context, (2) measuring
exposure to neighborhood context, (3) geographic selection bias, and (4) endogeneity.

As noted above, there are numerous potential mechanisms through which neighborhood context
may exert causal influence on children and youth. The challenge is directly measuring the
attributes associated with these mechanisms. Rarely, if ever, do investigators have access to the
appropriate data for doing so in a comprehensive fashion. As a result, the standard (if not wholly
satisfying) practice is to employ neighborhood indicators that are readily available (most often
from the Census) and argue that they serve as proxies for one or more of the underlying causal
processes.

11
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The second issue relates to the intensity, duration, and consistency with which children are
exposed to neighborhood context. Researchers can readily identify the neighborhoods in which
subjects reside, but it is a far greater challenge to identify the degree to which they are exposed
to the processes thought to convey neighborhood effects, whether these processes work
instantaneously to generate outcomes for individuals or only after substantial cumulative impact.
As is the case with so much of research design in the context of neighborhood effects, what is
appropriate depends on which underlying process is assumed to operate. If, for example,
stigmatization were the predominant mechanism through which neighborhood effects transpired,
one could reasonably posit that the effect would apply equally to all youths residing in the
stigmatized place and that the effect would occur almost immediately upon a new resident’s
arrival. If socialization via peers were the predominant mechanism, however, the intensity of
exposure to such an influence would depend on the degree to which youths’ social networks and
routine activity spaces were contained within the neighborhood. Moreover, the degree to which
such a socialization process would change the youths’ behavior would be directly related to the
duration of their exposure to a consistent set of peers. Thus, within the context of the
socialization mechanism, we would expect neighborhood effects to be strongest for those who
have mainly intraneighborhood social relationships, undertake most of their activities there, and
have lived there an extended time. The empirical challenge is to operationalize these exposure
effects and allow for the measured neighborhood effect to be contingent upon them.

The geographic selection issue is that different types of parents who have distinct (sometimes
unmeasured) characteristics will be more or less likely to move from or to certain types of
neighborhoods. It is conceivable that several of these unmeasured characteristics of parents not
only affect their residential mobility behavior but also affect the outcomes for children that are
being investigated. This raises the possibility that an observed statistical relationship between
individual child outcomes and neighborhood context is not indicative of a neighborhood’s
independent effect but may be merely spurious in the extreme. Unmeasured (and not controlled
statistically) parental characteristics may be affecting both children’s outcomes and their
observed neighborhood characteristics as well.?

Finally, the methodological challenge related to endogeneity is that some household
characteristics and associated neighborhood characteristics may be mutually causal, in which
case the independent impacts of neighborhood may be obscured if the endogenous household
characteristics affect the same child outcome being investigated. To be more specific, individuals
jointly make decisions about neighborhood characteristics, whether to own or rent their dwelling,
and how long they plan on residing there. For example, those who wish to buy a home and
remain in it an extended time will, to the extent feasible, try to avoid neighborhoods with a poor
quality of life and gloomy prospects for home appreciation. So, if neighborhood, tenure, and
household residential mobility are simultaneously determined and all have some impact on the
given child outcome, to what extent is the measured relationship for neighborhood an unbiased
estimate of its independent impact?

® The direction of this bias has been the subject of debate, with Jencks and Mayer (1990) and Tienda (1991) arguing
that measured neighborhood impacts are biased upwards and Brooks-Gunn, Duncan, and Aber (1997) arguing the
opposite. The challenge is to overcome this geographic selection bias, whatever its direction.

12
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Implications for the Denver Child Study

The Denver Child Study takes seriously the implications of the prior summary of scholarship
related to mechanisms and quantification of neighborhood effects. Although details are provided
in the next chapter, we offer an overview here. First, in an effort to measure virtually all of the
foregoing potential causal mechanisms, we employ an unusually wide variety of neighborhood
indicators. Some indicators come from administrative data and are objectively measured; others
represent subjective assessments by parents and caregivers (“caregivers,” hereafter) of the
neighborhoods in which they were raising children. Our battery of neighborhood indicators
includes multiple proxies for causal processes in each of the social-interactive, geographic,
environmental and institutional domains described above. Many of these offer direct measures
for such processes as peers, social networks, exposure to violence, institutional facilities, and
pollutants.

Second, we confront the issue of temporal exposure to neighborhood by measuring it in two
ways. We first conduct all our analyses based on contemporaneous measures of neighborhood—
that is, exposure to conditions measured at the time when a particular child or youth outcome
occurred (for the first time, if repeat events are possible), such as being diagnosed with a
particular condition or disease, engaging in a particular behavior, dropping out of school, or
having a baby. We then conduct analyses based on cumulative measures of neighborhood—that
IS, exposure to conditions measured as averages over the entire period from birth to onset of a
particular outcome.

Third, we investigate the potential heterogeneity of neighborhood effects by conducting stratified
versions of our analyses. We replicate models for males, females, African Americans, and
Latinos, comparing patterns of parameter magnitudes and statistical significance.

Fourth, we deal with potential geographic selection bias through the quasi-random assignment
process embodied in our Denver Housing Authority (DHA) natural experiment, a method that
has been touted for the study of neighborhood effects (Oakes, 2004) and has been widely
employed internationally in this vein; see, for example, Oreopoulos (2003); Edin, Fredricksson,
and Aslund (2003); Piil Damm (2009; 2014); and DeL uca et al. (2010). We also analyze
alternative samples in an effort to bound the “true” neighborhood effect estimate.

Fifth, our natural experiment also helps us overcome potential endogeneity bias. The
simultaneity of decisions regarding location, tenure, and mobility expectations is effectively
broken by the eligibility and assignment processes that DHA employs. All DHA housing is
rental, so homeownership options are removed from consideration. Length of residency is less
influenced by tenants while they reside in DHA housing, because their leases can be terminated
involuntarily for a variety of lease infractions or as the result of economic success that renders
them ineligible for continued housing assistance.

13
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lll. DATA AND METHODOLOGY

The Natural Experiment in Denver

In addition to its large-scale, conventional public housing developments, the Denver Housing
Authority (DHA) has operated since 1969 a program providing approximately 1,500 low-income
families with opportunities to live in scattered-site, single-family and small-scale, multi-family
units. These units are located in a wide range of neighborhoods throughout the congruent city
and county of Denver. By contrast, DHA conventional developments are typically located in less
advantaged neighborhoods. From 1987 onward, as applicants (who met certain basic eligibility
criteria) came to the top of the public housing waiting list, they were offered a vacant DHA unit
(in either conventional or scattered-site programs) with the number of bedrooms appropriate for
their family size and gender of children. If they did not accept this unit, they were offered the
next similarly sized unit that became available (typically after a nontrivial wait). If applicants did
not accept this second unit, they dropped to the bottom of the queue, creating a wait of at least a
year before a subsequent offer.’

As detailed in Appendix A, we conducted a variety of statistical tests to ascertain whether the
initial assignment of households to a DHA dwelling unit (and neighborhood thereby) mimicked
random assignment of household to neighborhood. These tests were based on the intuitively
appealing notion that in a quasi-random assignment there would be few statistically significant
correlations among observed DHA tenant characteristics and neighborhood characteristics, no
more than might occur through chance. Were this to prove the case, we would be secure in
assuming that unobserved DHA tenant characteristics would also be uncorrelated with
neighborhood characteristics. We found that only DHA tenant ethnicity generated associations
with neighborhood conditions (in particular, aspects of neighborhood disadvantage). This
indicates that, conditioned on ethnicity, the DHA allocation process produced a quasi-random
initial assignment of households across neighborhood characteristics. The empirical implication
is that our models reported here control for ethnicity to avoid geographic selection bias. We also
carried out a test that gives us added confidence that there are unlikely to be any unobserved
DHA tenant characteristics that are both highly correlated with neighborhood characteristics
initially assigned and strongly predict child and youth outcomes. This test involved a Monte
Carlo simulation of the correlations that would be observed between neighborhood
characteristics and typically unobserved household characteristics based purely on chance and
compared these with actual correlations observed in our dataset; see Appendix A for details.

The quasi-randomness of this initial DHA assignment potentially erodes over time, as some
residents selectively leave their initial locations while others stay. Three potential sources of
geographic selection based on caregiver unobservables might arise after initial assignment. First,
DHA households can voluntarily transfer between scattered-site and conventional public housing

° Our independent evaluation of DHA records showed that 88.3 percent of the applicants accepted their first or
second offers; 7.9 percent ended up rejecting both offers and taking a third offer; 3.8 percent rejected three or more
offers.
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developments, although this occurred rarely.'® Second, a substantial part of our information
comes from households no longer residing in DHA housing, and their subsequent locations were
likely not randomly chosen.™ In these cases, cumulative contextual exposures will be a
combination of randomly assigned and (to some degree) selectively chosen neighborhood
characteristics. To the extent that the former contexts are sufficient to rupture the correlation
between unobservable caregiver characteristics affecting child outcomes and neighborhood
characteristics they experienced, estimates of neighborhood effects will not be substantially
biased. A third potential source of selection relates to those who do not move out of their DHA
housing for an extended period. Perhaps their unwillingness or inability to move out of DHA is
related to some unobservable caregiver characteristics that may also be connected to child
outcomes being investigated.

To investigate the degree to which selective moves subsequent to DHA residence and selective
remaining in DHA residence may affect our measurement of neighborhood effects, we replicate
our analyses using three overlapping samples of children and youth about whom we gained
information through our survey (described below), what we label “ever,” “mostly,” and
“currently” in DHA:

e “Everin DHA” Sample. This sample includes children and youth whose onset of the
outcome being investigated occurred since their family was assigned to its first randomly
assigned DHA dwelling.

o “Mostly in DHA” Sample. This sample includes children and youth who spent a majority
of the years between onset of the outcome being investigated and when their family was
first randomly assigned to its DHA dwelling.

e  “Currently in DHA” Sample. This sample includes children and youth whose onset of the
outcome being investigated occurred while they were living in their first randomly
assigned DHA dwelling.

Most of the contextual exposure that the “mostly in DHA” sample of “stayers” had accumulated
involved the randomly assigned neighborhood; this is not necessarily true in the “ever in DHA”
sample, because it includes some “movers” who selected out of the DHA-assigned location
before the neighborhood exposure period under investigation. The “currently in DHA” sample
encompasses children both from households that have remained in DHA for long periods prior to
the time of observation as well as those whose families may have been assigned as recently as
two years prior to observation. We believe that the “true” neighborhood effect parameters likely
fall within the range of estimates for these samples based on the above arguments. We will
emphasize results that are robust across multiple samples.

A further important feature of our natural experiment is the comparatively long exposures
children in DHA households had to their assigned neighborhoods. Our sample of households had
a six-year mean (median: 5 years) DHA residential duration, approximately twice as long as

10 Of the post-1986-vintage tenants residing in conventional public housing developments at the time of the Denver
Child Study interviews, 99 percent were originally placed in such; only 1 percent moved in from dispersed housing.
Of the post-1986-vintage tenants residing in dispersed housing at that time, 94 percent were originally placed in
such, while 6 percent moved in from the conventional developments. Moreover, an unknown number of these
transfers were involuntary, required by regulations after changes in family size or composition.

11 Slightly more than one-third of all caregivers interviewed in the study were former DHA residents.
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reported for the Moving To Opportunity (MTO) experimental group (mean: 2.7 years; median:
3.3 years). Recent work by Wodtke et al. (2011); Crowder and South (2011); and Moulton, Peck,
and Dillman (2012) stresses the importance of taking into account the length of time children are
exposed to particular neighborhood contexts, lest one underestimate the true effects that
neighborhoods have on them.

The use of natural experiments inevitably raises questions about the generality of results. We
believe that our findings can fairly be generalized to low-income, Latino, and African-American
families that apply for and remain on the waiting list long enough to obtain public housing. As
such, it may not be fully generalizable to the population of minority families that obtain
subsidized rental housing and certainly may not be to the larger population of minority families
that qualify for housing assistance. Nevertheless, it is similar to—yet considerably more general
than—the populations forming the samples for the oft-cited MTO-based scholarly studies noted
above. Finally, we believe that our findings are generalizable to low-income minority households
that have traditionally been the focus of subsidized housing policies in the United States.

Denver Child Study Household Survey

We developed and fielded during 2006-8 the Denver Child Study telephone survey (conducted in
person for about 20 percent of the sample, who had no landline phones) that collected
retrospective and current information about the household, adults, and children. Detailed
information related to multiple domains of outcomes was gathered for all eligible children
associated with each household (see Appendix B). Each household’s residential mobility history
was obtained so it could be associated with neighborhood developmental context for children.
Study eligibility criteria were (1) presence of children in the home between birth and 18 years of
age when they moved into DHA housing, (2) family remained in DHA housing for at least two
years, (3) family first entered DHA in 1987 or later (when DHA’s current quasi-random
assignment process came into operation), and (4) were of Latino or African-American ethnicity.

Attempts to recruit subjects for the study were made by mail and phone in both English and
Spanish, when appropriate. Compensation for participation took the form of either a cash or gift
card. We estimate an overall participation rate of 56.5 percent (85 percent for those still residing
in DHA housing), with most nonparticipation the result of our inability to locate the household;
less than 6 percent refused to participate when contacted. Our team successfully completed 711
interviews with the primary caregivers of eligible households, whose surveys subsequently
passed our rigorous data verification and reliability checks. Children and youth analyzed in our
study were current or past members of these 711 households, who spent two or more years
residing in DHA housing before reaching 19 years of age.

Characteristics of Caregivers and Households

Our Denver Child Study survey collected information on a wide variety of parental/caregiver
(“caregiver,” hereafter) and household characteristics that we employed as controls; these are
listed in Exhibit I11-1. This included information about caregiver national origin, education,
economic status, disability status, marital status, fertility and employment histories, and access to
health insurance. Less conventionally, our survey asked respondents whether they had used
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alcohol, marijuana, or other illegal drugs since becoming a parent and, if so, how often. The
survey also asked questions that permitted us to compute a reliable indicator of depressive
symptomatology (Center for Epidemiologic Studies Depression [CES-D]).'? We were also able
to measure a series of household events (like eviction, inability to pay bills, insufficient food),
from which we created a “household economic stressors index.” All of these time-varying
characteristics were measured for the period during which the observed youth resided in the
household.*® We recorded the birth order of the focal child, number of siblings, and other
behaviors of older siblings. Finally, residential history information permitted us to compute the
number of moves the household had undertaken during the childhood of the observed youth. We
believe that this battery of characteristics controls for key dimensions of household context
related to economic and intellectual resources; caregiver and sibling role modeling; supervision
and monitoring of children; and parenting behaviors, attitudes, and norms that would likely
affect a variety of outcomes experienced as children and youth.

Children and youth in the Denver Child Study live in households that have many characteristics
reflecting their disadvantaged household circumstances. For illustrative purposes, we present the
characteristics of caregivers and households for our “ever in DHA” analysis sample used to
model the diagnosis of asthma, because this outcome may occur throughout childhood. For these
descriptive analyses, we restrict our sample of children to those who resided in DHA housing at
the time of diagnosis and for whom we had complete information on all core covariates. The
average age of caregivers at time of diagnosis was 39 but ranged from 19 to 79 years of age.™*
Nearly one out of seven caregivers was an immigrant. One 1 of 10 caregivers was disabled.
Eleven percent of caregivers were married or cohabiting, and the average number of siblings
present in households was 1.9. Prior to asthma diagnosis, children had moved, on average,

2.6 times. Approximately 38 percent of caregivers had no diploma, 39 percent had only a high
school diploma or General Education Development (GED) certification, and the remaining

23 percent had completed some postsecondary education at the time of asthma diagnosis.
Slightly more than half (54.9 percent) of all caregivers were employed full time. Average annual
caregiver earnings were $12,069. About 39 percent of caregivers were able to monitor their
children on a full-time basis; another 6 percent could monitor their children part time, while the
remaining 55 percent were not available because of full-time work responsibilities. Three-
quarters of all households had access to some form of health insurance at the time of diagnosis.
Nonetheless, many of these households faced challenges: 13 percent reported regular alcohol,
marijuana, or drug use since becoming caregivers; 24 percent reported depressive
symptomatology at the time of survey; and they faced on average 1.4 incidents of acute financial
crisis while raising their children.

Characteristics of Children and Youth

Our Denver Child Study survey asked caregivers to supply information about all their children
with whom they had lived in DHA public housing for at least one year. In this manner, we

12 \We use a dummy variable indicating whether the parent exhibited subclinical or clinical depressive
symptomatology (that is, scored at least 16 on the CES-D scale).

3 The exception was the caregiver depressive symptomatology scale, which was measured at the time of survey and
serves as a control for affect when responding to survey questions, not necessarily caregiver emotional state during
onset of a particular child outcome.

1 Many of the caregivers whom we interviewed were grandparents or guardians of the child, not biological parents.
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collected detailed information about the children’s gender, ethnicity, birth order, residential
histories, health, exposure to violence, behaviors and activities, education, and (for older
children), marital or fertility histories and labor market outcomes during early adolescence and
young adulthood.

Exhibit 1ll-1. Characteristics of caregivers and households*

Mean or
Percent SD Min Max

Caregiver reported depressive symptomatology 24.1 0.43 0 1
Caregiver age 39.1 9.84 19.54 79.13
Caregiver immigrant status 13.9 0.35 0 1
Caregiver history of substance abuse 131 0.34 0 1
Caregiver disability status 9.8 0.30 0 1
Caregiver educational attainment

No degree or certification 33.7 0.47 0 1
Technical certificate (no high school diploma) 4.2 0.20 0 1
GED (high school equivalency) 13.0 0.34 0 1
High school diploma 25.5 0.44 0 1
Technical certificate (post—high school) 13.7 0.34 0 1
Two-year college degree (A.A., AS., AAS) 7.4 0.26 0 1
Four-year college degree (B.A, B.S.) 2.5 0.16 0 1
Married or cohabiting 10.8 0.31 0 1
Average caregiver earnings (in dollars) 12,069 12,935 0 66,352
Caregiver not available to monitor or supervise children 54.9 0.50 0 1
Caregiver available to monitor or supervise children full time 39.3 0.49 0 1
Caregiver available to monitor or supervise children part time 5.8 0.23 0 1
Household stressor scale score 1.41 1.19 0 5
Household had health insurance 76.8 0.42 0 1
Total number of moves from birth through onset 2.64 2.39 0 14
Number of siblings in household 1.91 1.36 0 7

* For this table, all time-varying household characteristics were measured contemporaneously to time of
diagnosis of asthma or 18 years of age (or time of survey, whichever younger) if no such diagnosis.

N =814

We will present descriptive statistics for the various outcomes that we analyze in subsequent
chapters, because the analysis samples are often considerably different because of the age range
that would be relevant for a specific outcome (for example, including only school age children in
educational outcome analyses but all ages for health outcomes and exposure to violence in the
neighborhood and home analyses).

The descriptive statistics for child and youth characteristics used as control variables are listed in
Exhibit 111-2. The children and youth in the Denver Child Study reflect the overall composition
of children residing in DHA public housing: 31.4 percent are Latino males, 28.9 percent are
Latina females, 20.9 percent are African-American males, and 18.8 percent are African-
American females. Approximately 31 percent were the first-born children in their households.

18



lll. Data and Methodology

Exhibit 11I-2. Characteristics of children and youth

Percent SD Min Max
Gender and ethnicity
Latina female 28.9 0.45 0 1
Latino male 31.4 0.46 0 1
African-American female 18.8 0.39 0 1
African-American male 20.9 0.41 0 1
First born in family 31.2 0.46 0 1

N =814

Characteristics of Neighborhoods Experienced by Children and Youth

It is generally accepted that “neighborhood” has both objective “space” dimensions (that is,
economic, demographic, social indicators associated with geographies) and subjective “place”
dimensions (that is, the human experience of territory; Fitzpatrick and LaGory, 2000). We
obtained a wide variety of neighborhood data about both dimensions from four sources.

The first source was the decennial U.S. Census, where we used census tract geographic scales
from 1970, 1980, 1990, and 2000 censuses. We employed the Neighborhood Change Database
(a Geolytics proprietary product) for this information, because it adjusts data to account for
changes in tract boundaries between decennial censuses. For estimates of non—census-year data,
we used linear interpolation or extrapolation. We gathered indicators that have been widely
employed in prior research on neighborhood effects, including percentages of households
moving in during the prior year, female-headed households, families below the poverty line,
unemployed adults, Latino population, non-Latino African-American population, ** foreign-born
population, homes that are renter occupied, homes that were built during various periods, and
mean occupational prestige based on the General Social Survey prestige score weighted by the
observed proportional distribution of occupations of employees in the tract. Given high
correlations among several of these variables, we conducted four principal components analyses,
one for a comparable set of variables for each of the 1970—2000 censuses.'® For each census
year, the analysis produced a single component (with an eigenvalue greater than unity) that
consistently consisted of the roughly equally weighted sum of census tract percentages of poor,
unemployed, renters, and female household heads. We call this our neighborhood social
vulnerability score.

The second source was subjective indicators based on responses of the caregivers interviewed in

15 The ethnic makeup of Denver in 2000 was 52 percent non-Latino whites, 11 percent non-Latino African
Americans, and 32 percent Latinos.

16 The creation of our linked database occurred prior to the release of the 2010 Census and the five-year average
American Community Survey data.
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our Denver Child Study.'” For each neighborhood in which they lived while they were raising
children, we asked the caregivers to respond to a battery of questions related to the location’s
assets and liabilities.'® From the responses, we devised three indicators (neighborhood social
capital, social problems, and institutional resources) and a dichotomous measure of the presence
of bad peer influences in the neighborhood. The social capital index (range: 0-6) was
incremented by “one” for each of the following respondent descriptions of people in the
neighborhood: could get together to solve neighborhood problems; would watch out for their
children and property; knew them and their children by name; they and their children could look
up to them or could be counted on in times of trouble; and whether the respondent participated in
any organizations located in the neighborhood (for example, block clubs, tenant groups, religious
organizations). The social problems index (range: 0-5) was incremented by a factor of “one” for
each of the following neighborhood conditions: people selling drugs; gang activity; homes
broken into by burglars; people being robbed or mugged; and people getting beaten or raped. We
used Item Response Theory analysis to generate a latent factor score denoting neighborhood
resources present during childhood. Resources included parks, recreation centers, mentoring or
counseling centers for children, subsidized day care facilities, and good police protection. Higher
values indicate a higher probability of having these resources within the neighborhood. These
indicators proved reliable; additional details about their properties are available from the authors.

The third source of neighborhood information was the Denver-based Piton Foundation’s
Neighborhood Facts Database, which provided small area-based, annually measured
information culled from Denver administrative databases on characteristics that the Census does
not provide. These included violent crimes reported to police per 1,000 population, property
crimes reported to police per 1,000 population, and confirmed cases of child abuse and neglect
per 1,000 children. The Piton Foundation data are aggregated to 77 named community areas
consisting of two census tracts, on average, and thus are measured at a larger spatial scale than
our Census-based data. Moreover, Piton series are available only for the city and county of
Denver, which produced shrinkage in our analysis sample because some former DHA
households interviewed had moved out of the county.

The fourth source for data on toxic airborne pollutants coded to census tracts was the U.S.
Environmental Protection Agency. In particular, we employed their summary index of
respiratory health risk associated with the combined concentrations of 124 toxic airborne
compounds as well as their neurological risk index, identifying the concentrations of lead
pollutants.*®

Descriptive statistics for all these neighborhood indicators are presented in Exhibit 111-3. At the

" Recent research has shown that such subjective information based on residents’ perceptions of neighborhoods
provide important additional explanatory power in modeling a variety of economic outcomes (Furtado, 2011).

'8 This similar to the oft-used approach to obtain subjective neighborhood indicators; see Muhajarine et al. (2008).

19 The respiratory and neurological risk indices are generated from tract-level estimates of 124 air toxics (listed at
http://www.epa.gov/ttn/atw/nata2002/02pdfs/2002polls.pdf). These estimates are then aggregated based on a “risk
per million” index, with the number representing the likelihood that one person out of 1 million equally exposed
people would develop the respiratory or neurological health issue if exposed continuously to the specific
concentration over a 70-year lifetime. Source and further information:
http://www.epa.gov/ttn/atw/nata2002/natafaq.html#A6. In our analyses, we have rescaled the neurological risk index
by a factor of 100.
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time of the reported asthma diagnosis, the typical child was residing in a neighborhood that was
59 percent Latino and 13 percent African American. Approximately 28 percent of the residents
were foreign born with the majority coming from Mexico. Children lived in neighborhoods
characterized by a high degree of residential instability—one out of four residents had moved
into the neighborhood in the preceding 12 months—as well as moderate levels of social
vulnerability (mean: 128). They also resided in neighborhoods populated with adults working in
less prestigious occupations (mean: 37). Children also tended to live in neighborhoods with older
housing: Approximately one-quarter of the neighborhood housing stock was built before 1940
and slightly less than one-half was built between 1940 and 1970. Caregiver subjective measures
of neighborhood quality suggest that children lived in neighborhoods with moderate levels of
social capital (mean: 3.4), modest levels of resources (mean: 0.18), but good access to medical
facilities. At the same time, children lived in neighborhoods that experienced, on average, 2.2
problems and were exposed to negative peers. When compared with the city of Denver as a
whole, the typical child in our study was exposed to higher than average child abuse and neglect
rates (mean: 11.4 per 1,000), violent crime rates (mean: 11.5 per 1,000), and property crime rates
(mean: 51.65 per 1,000). The average neurological hazards index was 8.01, while the average
respiratory hazards index was 5.29, suggesting that children in our study were exposed to
nontrivial levels of air and lead pollutants.

The Issue of Neighborhood Scale

There has never been a scholarly consensus on how neighborhood should be defined
conceptually or operationalized empirically (Galster, 2001; Coulton, 2012; Taylor, 2012). Many
scholars have employed a purely ecological or geographic perspective, some a purely perceptual
or social-interactive perspective, while others have attempted to integrate both perspectives. The
upshot is that, whatever neighborhood is, it undoubtedly has distinct social, economic, and
psychological meanings to residents at various geographic scales, as was first observed by
Suttles (1972) and Birch et al. (1979). Moreover, the various causal processes presented in
Chapter |1 that transmit neighborhood effects on residents undoubtedly operate across different
spatial scales (Galster, 2012).
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Exhibit 11I-3. Characteristics of neighborhoods Experienced by children

and youth*

Census neighborhood indicators
Percentage of African-American residents
Percentage of Latino residents
Percentage of foreign-born residents
Social vulnerability score (range: 0-400)

Occupational prestige score (range: 0-100)
Percentage of residents who moved in the preceding
12 months

Age of housing stock
Percentage of housing built before 1940
Percentage of housing built between 1940 and 1969

Denver Child Study neighborhood indicators
Social capital index (range: 0-6)

Social problems index (range: 0-5)

Living in neighborhood with negative peers
Living in neighborhood with hospitals and clinics
Resource factor score

Piton neighborhood indicators
Violent crime rate per 1,000

Property crime rate per 1,000

Child abuse and neglect rate per 1,000

Mean or
Percentage

13.4
59.4
27.9
127.90
37.23

25.3

25.9
47.5

3.40
2.16
54.1
86.1
0.18

11.49
51.65
11.39

Environmental Protection Agency neighborhood indicators

Neurological hazards index (rescaled by 100)
Respiratory hazards index

8.01
5.29

SD

15.67
20.24
13.72
63.87

3.58

10.37

19.42
22.53

1.73
191
0.50
0.35
0.70

7.30
30.10
7.38

1.38
0.53

Min

0.16
6.60
4.42
26.50
31.36

2.44

0.86

o O O o

-1.74

1.01
9.09
1.92

4.66
3.83

Max

77.3
91.9
62.41
288.97
47.90

55.11

85.08
97.16

P = O O

1.02

34.59
153.74
30.14

14.77
6.91

* For this table, all time-varying household characteristics were measured contemporaneously to time of
diagnosis of asthma or 18 years of age (or time of survey, whichever is younger) if no such diagnosis.

N =814
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The implication for empirical researchers of neighborhood effects that logically follows from the
above is that neighborhood context should be operationalized at multiple scales. This proves
challenging for several reasons, however. First, data are typically available only for a few
neighborhood geographies (often just one: census tracts) that have been defined
administratively.?® These geographies may not correspond well with boundaries either perceived
by residents or the scales over which causal processes imparting neighborhood effects vary.
Second, even if researchers can in principle generate their own boundaries through geographic
information system technologies (Coulton, 2012), the appropriate bounding is unclear. There is a
great deal of interpersonal variance in resident-defined boundaries of neighborhoods, and there
may be multiple causal processes at work at distinctive spatial scales to produce the observed
neighborhood effect. Finally, variables measuring similar aspects of neighborhood context but at
different scales can easily be too highly correlated to produce distinct statistical estimates of
neighborhood-effect parameters.

The most direct way of answering the question, “What scale(s) of neighborhood matter most in
generating individual resident outcomes,” is to conduct parallel analyses of a particular outcome,
where neighborhood context is measured at different scales and their parameter estimates are
compared. Several studies have taken this tack: Buck (2001); Bolster et al. (2007); and
Andersson and Musterd (2010). All find statistically significant relationships at various scales
but stronger correlations between economic outcomes and neighborhood variables when the
latter are measured at smaller spatial scales.

Our Denver Child Study addresses the issue of neighborhood scale in the following ways. As
noted above, we employ a battery of neighborhood indicators measured at three spatial scales:
the Denver community area (about two census tracts on average), census tracts, and survey
respondent—defined neighborhoods. Because the former two geographies are typically considered
“too large” from the standpoint of residents’ intense neighborly social interactions (Suttles,
1972), we believe that estimated parameters of neighborhood indicators measured at these larger
scales will be biased downward. Unfortunately, because few indicators are available at more than
one spatial scale, we cannot conduct parallel analyses of a particular outcome where
neighborhood context is measured at different scales.

Creation of Analytical Databases

We spent considerable effort cleaning, reconciling, and augmenting the survey data. When our
audits revealed inconsistencies or omissions in the responses, we attempted to contact
respondents again and seek clarifications. Information respondents provided on their residential
histories was cross-checked with residential location information contained in the DHA
administrative databases, U.S. Postal Service, Lexis-Nexis, Intelius address files, and several
additional online search engines.

0 The neighborhood effects literature is replete with alternative specifications of neighborhood geography, because
data are collected at various scales by different institutions (Galster, 2008). The United States—based studies
typically employ the census tract, an area bounded by local planners who employ transportation routes or
topographical features to create as demographically homogeneous an area as possible, containing roughly 4,000
inhabitants, on average.
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After residential history information obtained on the survey was verified for accuracy, we
geocoded each address, using the U.S. Census Bureau’ American FactFinder Web site utility. In
cases where respondents could not recall specific addresses but only proximate cross-streets, we
verified these locations using MapQuest, and then identified the corresponding census tract using
the aforementioned Census Web site showing tract boundaries. This procedure provided the
census tract corresponding to each location in respondents’ residential histories, which, in turn,
permitted us to match each location to the aforementioned battery of neighborhood indicators for
census tract neighborhoods. We were able to successfully link 92 percent of the residential
locations identified by respondents.

We then transformed these data for households and neighborhoods into the format of a child-
year unit of observation. For each child-year, there are variables associated with (1) fixed child
characteristics, (2) fixed caregiver characteristics, (3) temporally varying child characteristics,
(4) temporally varying caregiver-household characteristics, (5) temporally varying neighborhood
characteristics, and (6) temporally varying outcomes.

Statistical Modeling Approaches

Our core modeling approach employs two complementary empirical strategies. The first explores
the predictors of whether a child ever experienced a certain outcome (either by the time of our
survey or 18 years of age, whichever came first). It employs various techniques for modeling
such dichotomous outcomes: logit, multilevel, mixed-effects logit, and Bayesian analyses. The
second explores the predictors of the timing when the onset of a particular outcome occurred. It
employs Cox or accelerated failure time (AFT) analyses. For our core modeling efforts in both
approaches, we measure time-varying predictors contemporaneously with the onset of outcome
being modeled. We also explore how results differ when we measure cumulative exposures to
neighborhood context. Moreover, we investigate whether relationships observed across the full
sample are robust across males and females and across Latino and African-American ethnic
groups. We explicate these approaches further below.

Dichotomous Outcome Models

In our first statistical approach, we employ both standard and multilevel, mixed-effects logistic
regression models to estimate the odds of a child or youth experiencing a particular outcome,
based on time-invariant predictors and time-varying predictors measured at age of onset or first
occurrence (or time of survey or 18 years of age, whichever is earlier, if the given outcome never
occurred).

For our preferred specification, we estimate a multilevel, mixed-effects logit model specified as
one level conditional on a set of family random effects u;:

Pr(y;; = 1|u;) = H(Bxy; + zjjuy) + &
where H is the logistic cumulative distribution function, y;; is the binary outcome, i is the
number of families, j is the number of children observed within each family, y are predictors, 8
are their associated coefficients, and jjis a random error. Because this is a random intercept only
model, z;; is a scalar of 1. When the number of observations within each cluster (that is, family)
is small and unbalanced across clusters, as it is in our study, the random-effects model above
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likely provides less biased parameter estimates than standard logit models (Cheah, 2009). We
also observed that it produced somewhat more precise estimates, although the point estimates
were typically similar.

Unfortunately, multilevel, mixed-effects logistic regression models are considerably more
sensitive to small sample sizes, sometimes failing to converge and excluding variables they
determine are perfectly predictive. We therefore also estimate a standard logit model employing
robust standard errors to account for clustering of children in the same family.?* In this study, we
report the multilevel, mixed-effects logit model whenever possible; otherwise, the standard logit
model employing robust standard errors is reported. In any event, the point estimates produced
by the two types of models do not differ substantially.

Some of our physical and behavioral health outcomes occurred rarely, involved small analysis
samples, or had highly skewed distributions, thus rendering one or more of the above logistic
modeling approaches unfeasible or unstable. In such cases, we also employed Bayesian analysis
with noninformative priors.?® In contrast to maximum likelihood estimation, Bayes does not rely
on large-sample theory or meeting assumptions of normality. Instead, Bayesian analysis uses
Markov chain Monte Carlo algorithms with Gibbs sampling to iteratively replicate the observed
data by obtaining approximations of the posterior distributions of the parameters. For each
parameter, a 95 percent confidence interval is produced. In Bayesian inference, this interval is
interpreted as follows: based on the observed data, there is a 95 percent chance that this credible
interval contains the true value of the parameter. A posterior predictive p-value (PPP) of model
fit can be obtained via a fit statistic f and is based on the usual chi-square test of Hy against H.
Lower PPP values indicate weaker fit. For a positive estimate, the p-value is the proportion of the
posterior distribution that is below zero. For a negative estimate, the p-value is the proportion of
the posterior distribution that is above zero.

Hazard Models

Our second, complementary analytical approach models the hazard function for the given
outcome. We start by estimating a Cox proportional hazards model with clustered robust
standard errors:

M) = Ao(t) exp(Bucaij + ... + Burnij ) + &ij= ho(t) explrij f) + &ij
where A(t|y;; ) is the observed time of the given outcome (or the censoring time of 18 years of
age) for youth, ij and Aq(t) are the baseline hazard; other symbols are defined as above. We then
conduct a global chi-square test to ascertain whether the residuals of the Cox model violate the
assumption of proportionality. If they do (as was often the case), we estimate an accelerated

2 For the two logistic models, we used Stata logit and xtmelogit algorithms. We do not need to worry about
clustering at the neighborhood level here: Children who live in the same neighborhood are typically experiencing a
different value of the neighborhood indicator, because they are experiencing such for different years of their lives
and different calendar years. There is no commonly experienced “higher spatial scale,” as is typically the case in
hierarchical data structures.

22 \We used the Bayes Estimator model algorithm in Mplus and included a cluster adjustment to account for the
clustering of the children within families. We also tested several Bayesian models using prior distributions estimated
from the prevalence rates for asthma and obesity among children residing in Denver. See Muthén (2010), “Bayesian
analysis in Mplus: A brief introduction,” available at
http://www.statmodel.com/download/IntroBayesVersion%203.pdf).
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failure time model of the age at which the outcome occurred.? In the AFT model, the outcome is
the natural logarithm of the survival time t, which is expressed as a linear function of the
covariates:

In(ti) = xij B + &

where all symbols are defined as above. In AFT models, values greater than zero mean a longer
spell prior to the occurrence of the outcome; values below zero depict shorter spells.

The AFT model is generally preferred to the Cox proportional hazard model with data that
violate the assumptions of proportionality, because it is more robust to omitted covariates and
less sensitive to choice of probability distribution. Specifically, we used the frailties version of
the AFT model to address the clustering of siblings within families.

Temporal Aspects of Neighborhood Effects

In Chapter 11, we discussed the issue of how temporal aspects of exposure to neighborhood
context might be investigated. We confront this issue by measuring exposure timing in two ways.
We first conduct all our analyses based on contemporaneous measures of neighborhood—that is,
exposure to conditions measured at the time when a particular child or youth outcome occurred
(for the first time, if repeat events are possible), such as being diagnosed with a particular
condition or disease, engaging in a particular behavior, dropping out of school, or having a baby.
We then replicate several analyses based on cumulative measures of neighborhood—that is,
exposure to conditions measured as averages over the entire period from birth to onset of a
particular outcome. Given our theoretical discussions in Chapter 11, we would expect these
alternative measures to perform differently depending on both the outcome being investigated
and the particular causal processes we are measuring with our neighborhood indicators.

The cumulative measure of exposure raises a new methodological challenge. Computing
exposures for each year of our sample children’s lives raises no technical problems, but the
question arises which years are appropriate to analyze. The complication emerges, because for
most children, their families’ quasi-random assignment to a neighborhood by DHA occurred at
some point during childhood, not before they were born. On one hand, their experiences prior to
this date involve potential correlations between neighborhood contexts and unmeasured
caregiver characteristics that could introduce geographic selection bias into the results. On the
other hand, their experiences prior to this date may have produced some indelible effects than
should not be ignored when interpreting relationships observed during the postassignment years
of childhood. Our response to this dilemma is to compute our cumulative exposure measures for
all years of childhood leading up to onset of the given outcome but to limit our analysis sample
to children who spent the majority of their lives before onset living in DHA housing. We think
the potential for reintroducing geographic selection bias is minimal for this sample.

2 \We used the Stata streg algorithm with a lognormal model for AFT; for estimating the parameters, we used
maximum likelihood.
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Gender and Ethnic Differences in Neighborhood Effects

In Chapter 11, we discussed the theory and evidence indicating that a given neighborhood context
may not have identical consequences for all resident children and youth. We investigate the
potential heterogeneity of neighborhood effects by conducting stratified versions of our
statistical analyses described above. We replicate models for males, females, Latinos, and
African Americans, comparing patterns of parameter magnitudes and statistical significance.

Reduced-Form Estimates of Neighborhood Effects

Both of our analytical strategies yield “reduced form” estimates of the degree to which
neighborhood indicators correlate with the particular developmental outcome being investigated
through unspecified intervening causal pathways. We intentionally omit from our models any
endogenous or predetermined covariates that may themselves be affected by neighborhood
environment. In this fashion, we avoid “overcontrolling” and thus minimizing the apparent
relationships between neighborhood indicators and the particular outcome. As an illustration, we
suspect that labor market success as a young adult will be a function of obtaining a high school
diploma as well as other neighborhood conditions experienced as a teen. Yet, obtaining a
diploma itself is related to a different set of neighborhood conditions as well as academic
performance in secondary school (as we demonstrate in Chapter VII). But academic performance
in secondary school itself may be related to a different set of neighborhood conditions as well as
a youth’s exposure to violence—Yet another endogenous variable—and so on. In our model of
labor market success as a young adult, we thus do not control for high school diploma, academic
performance, or exposure to violence, instead allowing neighborhood effects that might impinge
on any or all of these intervening outcomes through complex causal pathways to emerge in
summary fashion.
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IV. PHYSICAL AND BEHAVIORAL HEALTH OUTCOMES

Introduction

In this chapter, we examine neighborhood influences on a several health-related outcomes for
low-income, minority youth in our Denver Child Study. For all children, we analyze whether
they were diagnosed with asthma, neurodevelopmental disorders, and/or obesity during
childhood. For children between 7 and 18 years of age, we also examine diagnosis of
internalizing behaviors and behavioral health service utilization during the period between
middle childhood and late adolescence. As noted below, we find evidence of strong
neighborhood effects on both physical and behavioral health outcomes, although sometimes with
dimensions of these neighborhood contexts operating in unexpected ways.

Physical Health Outcomes Analysis

Study participants in our three physical health analysis samples range from 2 to 30 years of age
at time of the survey, although we only examine these outcomes occurring during childhood
(through 18 years of age). The average age of the children and youth across these analysis
samples varied between 12.3 and 12.8 years. The resultant sample sizes for these “ever in Denver
Housing Authority (DHA)” groups were 896 (obesity), 841 (neurodevelopmental disorders), and
814 (asthma). In these analysis samples, we have a slight over-representation of Latino males

(31 percent) compared with the other gender-ethnic groups: Latina females comprise 28 percent,
African-American males 22 percent, and African-American females 19 percent.*

We analyze three physical health outcomes for the period prior to turning 18 years of age: (1)
ever diagnosed with asthma; (2) ever diagnosed with neurodevelopmental disorders (any one or
more of mental retardation, developmental delay, learning disability, attention deficit
hyperactivity disorder, or autism), and (3) ever diagnosed as obese. We ascertain these outcomes
on the basis of the Denver Child Study caregiver survey respondents’ answers to the questions,
“Has a doctor or medical professional ever diagnosed your child with the following . . . . If so, at
what age was this first diagnosed?”” Approximately 1 in 10 of our sampled children and youth
were diagnosed with asthma as a child, with a median age of onset of six years. Nearly 7 percent
of children and youth in the sample were diagnosed with one or more neurodevelopmental
disorders during childhood; the median age of onset was 7.5 years of age. Caregivers reported
that 5 percent of children in the study had been diagnosed as obese, with a median age of onset
of 11.5 years.”

We recognize that there is some inherent ambiguity in our health indicators. A diagnosis
outcome results from the joint probabilities that a child health problem is present and that the

24 These statistics apply to the “ever in DHA” sample but are comparable in the other three analysis samples, as
well. Complete descriptive statistics for all variables related to these samples are available from the authors.

%5 We are well aware that the caregiver reports of diagnosed obesity are substantially lower than what is reported for
the city of Denver. We make adjustments for this under-reporting in our Bayesian analysis models, which allows for
the introduction of priors. Given the time span across which children resided in Denver neighborhoods, we set these
priors at 6 percent at the beginning of our study period in 1970 and 27 percent at the end of our study period in the
mid-2000s.
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caregiver will seek medical advice given the problem is present. The latter probability, in turn, is
a function of the caregiver’s physical and behavioral health, personal efficacy, etc.,? and the
institutional structure that the caregiver can access easily, like proximity to medical facilities.
Neighborhood context can potentially affect some or all of the aforementioned components
leading to a diagnosis. Unfortunately, we are unable to discern these mechanisms, though of
course we do attempt to measure neighborhood institutional resources and medical facilities.
Thus, we emphasize that our estimated statistical relationships represent a “net impact” of the
given neighborhood indicator on the odds of a diagnosis, not necessarily on the odds that the
child has a health problem. Indeed, this relationship may be obscured by another component of
the above causal chain, leading to a diagnosis. For example, neighborhood indicator X may cause
a resident child to be sicker but may also cause (1) the caregiver to be sicker and thus less likely
to seek a diagnosis for the child and/or (2) fewer medical facilities to be accessible to provide a
potential diagnosis even if the caregiver sought one. These countervailing neighborhood effects
could well yield no association (or even a negative association) between the indicator and the
observed odds of diagnosis, even though in this hypothetical example it actually was causally
associated with children’s health.

The implication is that our findings here need to be interpreted with care: An observed statistical
relationship should not be viewed as unambiguously good or bad normatively, regardless of its
sign. If certain neighborhood attributes are, for example, associated with higher odds of a child
health problem diagnosis, this may be “bad,” because it indicates that these places are less
healthy for children. Yet, this finding may be “good,” because it indicates that children are not
more likely to have the health problem, but those who have it are more likely to be diagnosed
with it.

Because all three of the physical health outcomes are dichotomous measures, we employ logistic
regression and Cox proportional hazards models to estimate the odds or hazards of ever being
diagnosed with a given health problem as well as accelerated failure time (AFT) frailty models,
when appropriate, to estimate the age at which a child is first diagnosed.?” Given that our health
diagnoses occur rarely, we also employ complex, mixed-effects Bayesian analyses.

In this chapter, we estimate these models for the previously defined “ever in DHA,” “currently in
DHA,” and “mostly in DHA” samples t0 assess the robustness of our results. Further, we add a
fourth analysis sample, “majority in DHA,” as an additional robustness check. Children who
spent the majority of their childhood in DHA housing (measured in terms of time of survey or
18 years of age for older children and youth) and whose health conditions were diagnosed after
initial random assignment constitute the study population in this sample. This would be the most
restrictive of the analysis samples used in the study.

28 It will also depend on the caregiver’s economic resources and insurance, but we control for these in our models.
" We used the Stata logit models with robust standard errors to adjust for clustering of children within families and
stcox for estimating the proportional hazards models. We employed AFT instead of Cox proportional hazards
models in the developmental disorders analyses when the global chi-square test rejected the null hypothesis of
proportionality—that is, that the effect of a covariate is to multiply the hazard by some constant. By contrast, the
AFT model assumes that the effect of a covariate is to multiply the predicted event time by some constant. As an
additional robustness check we also ran complex, mixed-effects Bayesian models in Mplus to address issues of
small sample sizes, non-normality in distributions, and the need for more flexible estimation procedures than
available in maximum-likelihood procedures.
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The logistic, Cox, AFT, and Bayesian models use the same core covariates common to all our
analyses. Here, we measure “contemporaneous” family and neighborhood context at the time of
the diagnosis of health condition or at either age at the time of survey or 18 years of age
(whichever is younger) if the health condition never occurred during childhood. Thus, these
analyses can be interpreted as investigating the degree to which health outcomes diagnosed
during childhood have any relationship with the neighborhood conditions to which they were
exposed at the point when they were diagnosed. We use the full set of neighborhood covariates
described in Chapter I11. Our physical health outcome analyses also controlled for low birth
weight or extreme prematurity as well as residence in public housing at the time of diagnosis.
The former was intended to control for preexisting health conditions that are often correlated
with childhood health outcomes, while the latter indicator is intended as an additional control for
housing quality.

Behavioral Health Outcomes Analysis

Study participants in our behavioral health analysis samples range in age from 7 to 35 years at
the time of survey, although we only examine these outcomes occurring during childhood
(through 18 years of age). The average age of the children and youth across these analysis
samples varied between 14.8 and 16.6 years. The resultant sample sizes for these “ever in DHA”
groups were 691 (internalizing behaviors) and 584 (behavioral health service utilization).®
Approximately one-third of both samples comprises Latino males; the remainder of the sample
consists of Latinas (2728 percent), African-American males (2022 percent), and African-
American females (19 percent).

We analyze two behavioral health outcomes for the period prior to turning 18 years of age: (1)
ever diagnosed with an internalizing behavior (any one or more of depression, anxiety, or post-
traumatic stress disorder [PTSD] and (2) behavioral health service utilization. We ascertain
diagnosis of an internalizing behavior on the basis of the Denver Child Study caregiver survey
respondent’s answers to the questions, “Has a doctor or medical professional ever diagnosed
your child with the following . . . . If so, at what age was this first diagnosed?”” Approximately
5 percent of children in the study had been diagnosed with one or more of these internalizing
behaviors during childhood. The median age of diagnosis was 12 years. Behavioral health
service utilization was estimated using the Denver Child Study caregiver survey respondents’
first (mutually exclusive) categorical response to this question, asked in reference to all children
residing in the household between 8 and 18 years of age: “Has your child ever seen a
psychiatrist, psychologist, or a counselor? . . . If so, when was the first time [date]?”” In our
analysis sample, we found that 16 percent of the children and youth had received behavioral
health services during childhood. The median age when children first received these services was
12 years.

Because both of our behavioral health measures are dichotomous, we employ logistic regression
to estimate the odds of ever being diagnosed with an internalizing behavior or using behavioral
health services during childhood and Cox proportional hazards models or AFT models to
examine issues of timing of such diagnosis or utilization. As was the case with the physical

% These statistics apply to the “ever in DHA” sample but are comparable in the other three analysis samples, as
well. Complete descriptive statistics for all variables related to these samples are available from the authors.
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health outcomes, we also estimated complex, mixed-effects Bayesian models using Mplus to test
the robustness of our results. For all analyses, we measure predictors contemporaneously with
the onset of first diagnosis and employ robust standard errors to account for clustering of
children within the same family.?® These models use the same core covariates common to our
physical health analyses.

We replicated our analyses using four samples of children and youth 7-18 years of age: “ever in
DHA,” “currently in DHA,” “mostly in DHA,” and “majority in DHA.” All analysis samples
required (1) family quasi-random assignment to DHA housing prior to onset of internalizing
behavior or behavioral health service use and (2) covariates observed for the time of onset. Most
of the contextual exposure in these latter analysis samples had accumulated while children
resided in the randomly assigned neighborhood; this is not necessarily true in the “ever in DHA”
sample, which includes some families who selected out of the DHA-assigned location.

Estimated Neighborhood Effects on Physical and Behavioral Health Outcomes

Tables below present nondichotomous predictor variables that are normalized to aid cross-
variable comparability of coefficients. As before, we consider only those results that are
statistically significant in two or more of the analysis samples for the given model type.
Typically, the logit, Cox proportional hazard or AFT, and Bayesian models provided reinforcing
results, so they will be discussed concurrently. Ranges of parameter estimates reported below
reflect the variation across the four analysis samples. Instead of interpreting each individual
correlation reported, we provide a holistic discussion of results at the end of the chapter.

Asthma

Results for our models of an asthma diagnosis during childhood are presented in Exhibits V-1

and IV-2. The first shows results for each of four alternative analysis samples from our logistic

regression models, with clustered robust standard results predicting ever having been diagnosed
with asthma. The second shows the corresponding Cox proportional hazard models with robust
standard errors estimating the hazards of experiencing this diagnosis.

The models revealed several statistically significant individual-level or household-level
predictors. Our logit, Cox, and Bayesian analyses demonstrated that children had a lower
probability of being diagnosed with asthma during childhood if they were Latino; were full term
and normal weight at birth; and/or had caregivers who were older, single parents, not disabled, or
had lower levels of schooling. Compared with African-American male youth in our samples,
Latino or Latina youth had 66-88 percent lower odds of being diagnosed with asthma during
childhood; the hazard of being diagnosed with asthma was 60—70 percent lower for Latino and
Latina youth than otherwise-identical African-American male counterparts. Children who
weighed less than 5 pounds at birth or were born prematurely were 2.8-10.1 times more likely to
be diagnosed with asthma relative to children who were full term or normal weight at birth; the
hazard rates were approximately 2.5 times higher. Similar reductions in both the odds and the

2 As noted in Chapter 111, we do not need to worry about clustering at the neighborhood level, because children who
live in the same neighborhood are experiencing a different value of the neighborhood indicator: They are
experiencing such for different years of their lives and different calendar years.
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hazard of an asthma diagnosis were noted among older caregivers: a one-standard-deviation
increase in caregiver age was associated with a 74— 88 percent reduction in the odds and a 76—
86 percent reduction in the hazard of being diagnosed with asthma. Children residing with two
adult caregivers had between 8.2 and 57 times higher odds and between 3.3 and 6.9 times greater
hazard of being diagnosed with asthma relative to those residing with one caregiver. Children
whose caregivers were disabled were 5.2 to 23.2 times more likely to be diagnosed with asthma
that those with nondisabled caregivers; the comparable hazard rate was 3.8 to 9.6 times higher.
Children whose parent or primary caregiver achieved a high school diploma had from 2.9 and
4.9 times higher odds of being diagnosed with asthma compared with children whose caregivers
did not have a diploma; the comparable hazard rate was 2.7 to 3.3 times greater.

Many contemporaneous neighborhood indicators related to demographic, status, resources,
safety, stability, and physical context were statistically significant predictors of being diagnosed
with asthma during childhood across our statistical models. In a one-standard deviation-higher
neighborhood, the:

e Percentage of African-American residents was associated with 60—-67 percent lower odds
of an asthma diagnosis.

e Percentage of foreign-born residents was associated with 65-92 percent lower odds and
6673 percent lower hazards of an asthma diagnosis.

e Social vulnerability score was associated with 81-96 percent lower odds and 74—

76 percent lower hazards of an asthma diagnosis.

e Occupational prestige scale was associated with 81-99 percent lower odds and 62—
85 percent lower hazards of an asthma diagnosis.

e Neighborhood resource factor score was associated with 4669 percent lower odds of an
asthma diagnosis.

e Violent crime rate was associated with 40-96 percent lower odds of an asthma diagnosis.

e Property crime rate was associated with at least a four times higher odds and 1.9-to
2.7 times higher hazards of an asthma diagnosis.*

e Confirmed child abuse and neglect rate was associated with 77-98 percent lower odds
and 56-58 percent lower hazards of an asthma diagnosis.

e Percentage of residents who moved into the neighborhood during the past year was
associated with 2.8-3.1 times higher odds and 1.6-3.2 times higher hazards of an asthma
diagnosis.

e Neurological risk index was associated with 1.6—7.9 times higher odds and 1.5-3.2 times
higher hazards of an asthma diagnosis.

With the exceptions of the percentage of African-American residents, social vulnerability score,
and our indicator of residential instability, the Bayesian analyses also found the remaining
neighborhood indicators above to be statistically significant predictors of ever being diagnosed
with asthma during childhood.

% In some smaller samples, the frequency of asthmas diagnosis is so low and the corresponding paucity of
observations in many cells that we view the parameter estimated by our maximum likelihood models to be
unreliably large. In such cases, we will not report the point estimate, only the minimum value estimated across the
samples.
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Neurodevelopmental Disorders

Results for our models predicting a diagnosis of neurodevelopmental disorders during childhood
are presented in Exhibits 1V-3 and 1V-4. The first exhibit summarizes results for each of four
alternative analysis samples from our logistic regression models, with clustered robust standard
errors predicting ever having been diagnosed with a neurodevelopmental disorder; the second
shows the corresponding AFT frailty models, with robust standard errors predicting the timing of
this diagnosis.

As for statistically significant individual-level or household-level predictors, our logit and
Bayesian analyses demonstrated that children had a lower probability of being diagnosed with a
neurodevelopmental disorder during childhood if they were Latina or had caregivers who were
older; comparable AFT models found significantly longer spells before diagnosis, as well.
Compared with African-American male youth in our samples, Latina youth had 82—92 percent
lower odds of being diagnosed with a neurodevelopmental disorder during childhood and
between 1.6 and 21.3 times longer spells before diagnosis. Similar reductions in the odds of
diagnosis and increasing duration prior to diagnosis were observed among older caregivers: A
one-standard-deviation increase in caregiver age was associated with 43—76 percent lower odds
and a 1.5-2.3 times increase in the time prior to diagnosis of a neurodevelopmental disorder.
Further, our AFT models revealed additional individual and household-level predictors of the
timing of diagnosis of a neurodevelopmental disorder. Children were more likely to be diagnosed
with a neurodevelopmental disorder sooner if their caregivers were disabled (22—83 percent) or if
they were born prematurely or weighed less than 5 pounds at birth (22—-27 percent). Children
residing in households that had health insurance had 40—60 percent longer spells prior to
diagnosis. A one-standard-deviation increase in the number of moves that children made prior to
diagnosis was associated with 2649 percent longer spells to a diagnosis of neurodevelopmental
disorders.

As in the case of asthma, a number of contemporaneous neighborhood indicators related to
demographic, status, resources, safety, and physical context were statistically significant
predictors of being diagnosed with neurodevelopmental disorders during childhood across our
statistical models. In a one-standard deviation-higher neighborhood, the:

e Percentage of foreign-born residents was associated with 68-88 percent lower odds of
being diagnosed as well as 34-48 percent longer spells prior to diagnosis with a
neurodevelopmental disorder.

e Occupational prestige score was associated with 67-97 percent lower odds of being
diagnosed and a 39-73 percent longer spell to diagnosis of a neurodevelopmental
disorder.

e Violent crime rate was associated with 91-100 percent lower odds of being diagnosed
with and a 1.9-2.2 times longer spell to diagnosis of a neurodevelopmental disorder.

e Property crime rate was associated with at least a 2.3 times higher odds of being
diagnosed and 2031 percent shorter spell to diagnosis of a neurodevelopmental
disorder.

e Social problems index was associated with 13-17 percent shorter time to diagnosis of a
neurodevelopmental disorder.
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IV. Physical and Behavioral Health Outcomes

e Confirmed child abuse and neglect rate was associated with 70-91 percent lower odds of
being diagnosed and 18-28 percent longer spell to diagnosis of a neurodevelopmental
disorder.

e Neurological risk index was associated with 4.5-5.7 times higher odds of being
diagnosed with a neurodevelopmental disorder.

The aforementioned neighborhood indicators also emerged as significant predictors of a
neurodevelopmental disorder diagnosis in our Bayesian analyses.

Obesity

Results for our models predicting a diagnosis of obesity during childhood are presented in
Exhibits IV-5 and 1V-6. The first exhibit summarizes results for each of four alternative analysis
samples from our logistic regression models, with clustered robust standard results predicting
ever having been diagnosed as obese during childhood; the second shows the corresponding Cox
robust standard error models estimating the hazard of experiencing this diagnosis.

The models revealed several statistically significant individual-level or household-level
predictors. Our logit and Cox analyses indicated that children had lower odds or hazards of being
diagnosed as obese during childhood if they had more siblings or had caregivers who were older.
Conversely, children had greater odds or hazards of being diagnosed as obese if they lived with
two caregivers. A one-standard-deviation increase in the number of siblings was associated with
50-55 percent lower odds or hazards of being diagnosed as obese. Similar reductions in the odds
or hazard of diagnosis were observed among older caregivers: A one-standard-deviation increase
in caregiver age was associated with 67—92 percent lower odds or hazards of being diagnosed as
obese. Living with two caregivers significantly increased the odds or hazard of being diagnosed
obese by a factor of at least 8.7, although the odds ratios varied widely across analysis samples.*
Educational attainment was a third variable that was significant in multiple logit models: The
odds of children being diagnosed as obese were at least 4.2 times higher if the child’s caregiver
had attained additional school post—high school compared with children whose caregivers had
not completed a high school diploma. Further, children whose caregivers were immigrants had at
least 5.9 times higher odds of being diagnosed as obese.

Several contemporaneous neighborhood indicators related to ethnic, status, and safety contexts
were statistically significant predictors of being diagnosed with neurodevelopmental disorders
during childhood across our statistical models. Only one exhibited a positive association: living
in a neighborhood with medical facilities was associated with at least a 4.2 times higher odds of
being diagnosed as obese. In contrast, in a one-standard-deviation higher neighborhood, the:

e Percentage of African-American residents was associated with 67—72 percent lower odds
of being diagnosed as obese.

e Percentage of Latino residents was associated with 73-86 percent lower odds of being
diagnosed as obese.

1 We have no confidence in the extremely large point estimates from the obesity models estimated for some of our
smaller samples because of the rarity of the diagnosis and the corresponding paucity of observations in many cells.
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Occupational prestige scale was associated with 83—88 percent lower odds of being
diagnosed as obese.
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IV. Physical and Behavioral Health Outcomes

e Violent crime rate was associated with 94-96 percent lower odds of being diagnosed as
obese.

e Confirmed child abuse and neglect rate was associated with 64-89 percent lower odds of
being diagnosed as obese.

Only violent crime rates and child abuse and neglect rates emerged as significant predictors of an
obesity diagnosis in our Bayesian analyses, while none of the neighborhood indicators were
robust across two or more samples when estimating Cox models.

Internalizing Behaviors

Results for our models predicting a diagnosis of internalizing behaviors during childhood are
presented in Exhibits 1V-7 and 1V-8. We summarize the results for each of four alternative
analysis samples from our logistic regression models, with clustered robust standard errors
predicting ever being diagnosed with depression, anxiety, or PTSD during childhood in our first
exhibit; the second shows the corresponding Cox robust standard error models.

Our logit, AFT, and Bayesian analyses consistently revealed several statistically significant
individual-level and household-level predictors of a diagnosis of internalizing behaviors.
Children had lower odds or hazards of being diagnosed with internalizing behaviors during
childhood if they had caregivers who were older. Children who lived with two caregivers were at
least 8 times more likely to be diagnosed with internalizing behaviors and have 33-45 percent
shorter spells to diagnosis. They also experienced 37-52 percent longer spells to diagnosis if
their caregivers reported depressive symptomatology at the time of survey. Further, children
living in households that had one-standard-deviation higher levels of household stressors had 2—
3 times higher odds of exhibiting these internalizing behaviors as well as 13-20 percent shorter
spells prior to diagnosis. Our AFT models revealed that relative to younger siblings, children
who were first born in their families had 25-49 percent longer spells prior to diagnosis.

Multiple contemporaneous neighborhood indicators related to nativity, status, safety, and
stability contexts were statistically significant predictors of being diagnosed with an internalizing
behavior during childhood across our logit and AFT statistical models. In a one-standard
deviation-higher neighborhood, the:

e Percentage of foreign-born residents was associated with 43—63 percent longer spells
prior to an internalizing behaviors diagnosis.

e Social vulnerability score was associated with 33-45 percent longer spells prior to an
internalizing behaviors diagnosis.

e Social problems index was associated with 2.2—3.3 times higher odds of an internalizing
behaviors diagnosis as well as 1627 percent shorter spells prior to diagnosis.

e Property crime rate was associated with at least 3.2 times higher odds of an internalizing
behaviors diagnosis and 17—41 percent shorter spells to diagnosis.
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e Abuse and neglect rate was associated with 14-24 percent longer spells prior to
diagnosis.

e Percentage of residents who moved into the neighborhood in the previous 12 months was
associated with 18-20 percent shorter spells prior to diagnosis

All of the aforementioned neighborhood indicators also emerged as significant predictors of
being diagnosed with an internalizing behavior in our Bayesian analyses.

Behavioral Health Service Utilization

Results for our models predicting behavioral health service utilization during childhood are
presented in Exhibits 1\VV-9 and 1V-10. The first exhibit summarizes results for each of four
alternative analysis samples from our logistic regression models with clustered robust standard
errors predicting ever having seen a psychiatrist, psychologist, or counselor during childhood;
the second shows the corresponding Cox robust standard error models estimating the hazard of
using these services.

As for individual-level or household-level predictors, our logit, Cox, and Bayesian analyses
revealed that children had lower odds or hazard of using behavioral health services during
childhood if they were Latino, had caregivers who were older, or had caregivers with histories of
substance abuse. Conversely, children had a greater odds or hazard of using behavioral health
services if they lived with two caregivers, had caregivers with higher levels of schooling, or if
their caregivers were disabled. Latino male youth had 59-79 percent lower odds or hazards of
using behavioral health services than their counterparts in the other strata. Similar reductions in
the odds or hazards of behavioral health service use were associated with older caregivers: a one-
standard-deviation increase in caregiver age was associated with 58-90 percent lower odds or
hazard of using behavioral health services. For children whose caregivers reported histories of
substance abuse, the odds of using behavioral health services were 63-86 percent higher. Living
with two caregivers was associated with at least 2.5 times higher odds or hazard of behavioral
health service utilization, although the odds or hazards ratios varied widely across analysis
samples. Educational attainment was also a statistically significant predictor across multiple logit
and Cox models: the odds or hazards of children using behavioral health services were between
2.3 and 5.2 times higher if the child’s caregiver had attained additional school post—high school
compared with children whose caregivers had not completed a diploma. Compared with children
who had nondisabled caregivers, children who had disabled caregivers had at least 2.5 times
higher odds of using behavioral health services during childhood.

Not surprisingly, many of the same neighborhood indicators related to nativity composition,
status, safety, and stability were statistically significant predictors of using behavioral health
services, as in the case of internalizing behaviors. In a one-standard-deviation higher
neighborhood, the:

e Percentage of foreign-born residents was associated with 70-84 percent lower odds or
hazards of using behavioral health services.

e Social vulnerability score was associated with 72-93 percent lower odds or hazards of
using behavioral health services.
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e Occupational prestige score was associated with 68-96 percent lower odds or hazards of
using behavioral health services.

e Property crime rate was associated with at least 1.9 times higher odds of using behavioral
health services.

e Percentage of residents who moved into the neighborhood in the preceding 12 months
was associated with a 1.4-2.9 times higher odds or hazards of using behavioral health
services.

All of the aforementioned neighborhood indicators also emerged as significant predictors of
behavioral health service utilization in our Bayesian analyses.

Gender and Ethnic Differences in Neighborhood Effects

Estimated parameters for our models stratified by gender and ethnicity are presented in
Appendix C. In our discussion of stratified results, we employ results from our analyses of the
“ever in DHA” sample for each of the physical and behavioral health outcomes. In our overview,
we find substantial heterogeneity in apparent neighborhood effects. Indeed, in rare cases—
property crime rates, violent crime rates, and child abuse and neglect rates—there were
statistically significant relationships in the aggregate sample, replicated consistently across three
or more strata.

Asthma

The aforementioned aggregate relationships between asthma diagnosis and neighborhood
safety—measured in terms of neighborhood property crimes as well as child abuse and neglect
rates—were the only statistically significant predictors across all four strata in our logit models.
All groups experienced significantly higher odds (3.8-8.0 times) of being diagnosed with asthma
with higher neighborhood property crime rates yet significantly lower odds of diagnosis (77—

91 percent) with higher neighborhood child abuse and neglect rates. Further, neighborhood
safety relationships were strongest for female youth.

Several significant associations between neighborhood context and asthma diagnosis that
emerged in the aggregated models were produced almost exclusively from relationships
emerging from the African-American stratum. African-American children and youth were less
likely to be diagnosed with asthma if they resided in neighborhoods that had higher fractions of
African-American residents, higher levels of occupational prestige, or lower levels of
neurological risk (lead pollutants). The remaining predictors in the aggregate models indicated
particularly strong relationships in particular strata. If residing in a neighborhood with a one-
standard-deviation-higher, the:

e Percentage of foreign-born residents was associated with substantially lower odds and
hazards of being diagnosed with asthma for Latinos (86—90 percent) as well as for female
youth (83 percent).

e Social vulnerability score was associated with 81 percent lower odds and hazard of being
diagnosed with asthma for male youth.
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e Violent crime rate was associated with 91 percent lower odds of female youth being
diagnosed with asthma.

One neighborhood indicator emerged as a statistically significant predictor of asthma diagnosis
for females was not significant in the aggregate model. Residing in a neighborhood that had a
one-standard-deviation-higher social capital score was associated with 2.1 times higher odds of
female youth being diagnosed with asthma.

Neurodevelopmental Disorders

The aforementioned aggregate relationship between diagnosis of a neurodevelopmental disorder
and neighborhood safety was generally a statistically significant predictor across strata. All
groups experienced significantly lower odds of being diagnosed and longer spells prior to
diagnosis of a neurodevelopmental disorder in neighborhoods that had higher violent crime rates.
Higher child abuse and neglect rates were associated with significantly lower odds of being
diagnosed with a neurodevelopmental disorder for Latinos and for male youth.

The predictive power of the nativity composition in the aggregate models proved to be strongest
for the Latino stratum. Residing in a neighborhood that had a one-standard-deviation-higher
percentage of foreign-born residents was associated with 85 percent lower odds and 89 percent
longer spells before Latino children were diagnosed with a neurodevelopmental disorder.

One other neighborhood indicator emerged as a statistically significant predictor of a
neurodevelopmental disorder diagnosis in males, though not in the aggregate sample. Residing in
a neighborhood that had a one-standard-deviation-higher social vulnerability score was
associated with 8.3 times higher odds of male youth being diagnosed with a neurodevelopmental
disorder.

Obesity

The aforementioned significant aggregate relationships between a diagnosis of obesity and
neighborhood safety—measured in terms of violent crime rates as well as child abuse and
neglect rates—was not observed in our stratified models. Indeed, the only significant
neighborhood predictor across three of the four strata was living in a neighborhood that had
medical facilities. Female youth and African-American and Latino children residing in these
neighborhoods had more than six times higher odds of being diagnosed as obese during
childhood.

Several significant associations between neighborhood context and obesity diagnosis that
emerged in the aggregated models were produced primarily from relationships emerging from
the African-American stratum. African-American children and youth were less likely to be
diagnosed as obese if they resided in neighborhoods that had higher percentages of African-
American or Latino residents, higher levels of social vulnerability, and lower levels of
occupational prestige.

The percentage of pre-1940—vintage neighborhood housing stock was a strong predictor of
obesity diagnosis in the aggregate sample but proved to be so only for the female stratum.
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Residing in a neighborhood that had a one-standard-deviation-higher percentage of the housing
stock built before 1940 was associated with 2.1-2.5 times higher odds or hazards of being
diagnosed as obese for female youth.

Three other neighborhood indicators emerged as a statistically significant predictor of an obesity
diagnosis in only one stratum, even though they were not predictive of patterns in the aggregate
sample. Residing in a neighborhood that had a one-standard-deviation-higher:

e Percentage of the housing stock built between 1940 and 1970 was associated with 2.7—
3.0 times higher odds or hazards of being diagnosed as obese for female youth.

e Social capital score was associated with 84 percent higher odds of being diagnosed for
Latinos only.

e Resources factor score was associated with 74 percent lower odds of female youth being
diagnosed as obese.

Our Bayesian analyses, which can be found in Appendix F, revealed similar statistically
significant neighborhood indicators across the gender and ethnic strata.

Internalizing Behaviors

Property crime rate was the only significant neighborhood predictor across all four strata in the
logit models and two strata in the AFT models. Children residing in neighborhoods that had a
one-standard-deviation-higher property crime rate had 22—-43 percent shorter spells to diagnosis
of internalizing behaviors. Males and Latinos were 4.6 and 11.4 times, respectively, more likely
to be diagnosed with internalizing behaviors if they resided in neighborhoods that had higher
property crime rates.

Many neighborhood indicators proved most (or only) predictive in the Latino stratum. Latino
youth were at least five times more likely to be diagnosed with internalizing behaviors if they
resided in neighborhoods that had higher fractions of Latino and African-American residents but
had 97 percent lower odds of diagnosis if they resided in neighborhoods that had more foreign-
born residents. Latino children also experienced 47 percent shorter spells prior to diagnosis if
they resided in neighborhoods that had one-standard-deviation-higher fractions of both Latino
and African-American residents. However, spells prior to diagnosis were 72 percent longer for
Latinos who lived in neighborhoods that had higher percentages of foreign-born residents as well
as 35 percent longer in neighborhoods that had higher child abuse and neglect rates.

Latinos and boys had significantly higher odds (4-5 times) and shorter spells (12—-20 percent)
prior to diagnosis if they resided in neighborhoods that had more neighborhood social problems,
while African Americans and girls experienced 37—-47 percent longer spells prior to diagnosis if
they resided in neighborhoods that had one-standard-deviation-higher levels of social
vulnerability.

Of interest, the presence of higher levels of neighborhood resources exhibited the opposite
relationships for boys and girls. Greater neighborhood resources was associated with 4.7 times
higher odds and 20 percent reduced time to diagnosis of internalizing behaviors for boys; among
girls, this was associated with 80 times lower odds and 29 percent increased time to diagnosis.
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Behavioral Health Service Utilization

Occupational prestige and the percentage of foreign-born residents were significant
neighborhood predictors across three of the four strata in both logit and Cox models. With the
exception of the Latino stratum, children residing in neighborhoods that had a one-standard-
deviation-higher occupational prestige score had 65-98 percent lower odds or hazards of using
behavioral health services during childhood. Latinos, female youth, and male youth had
significantly lower odds and hazards (66—82 percent) of using behavioral health services if they
resided in neighborhoods that had higher percentages of foreign-born residents. Neighborhood
stability proved a strong predictor in two strata. African-American children and female youth had
significantly higher odds (greater than 2.1 times) of using behavioral health services if they
resided in neighborhoods with standard-deviation-higher percentages of neighborhood residents
who moved in during the previous year. Neighborhood social vulnerability proved an especially
strong predictor among males. Residing in a neighborhood that had a one-standard-deviation-
higher social vulnerability score was associated with 92 percent lower odds of behavioral health
service use for male youth.

Two other neighborhood indicators emerged as statistically significant predictors of behavioral
health service utilization in a particular stratum, though not in the aggregate sample. Residing in
a neighborhood that had a one-standard-deviation-higher:

e Neurological risk index was associated with at least a 3.9 times higher odds or hazards of
using behavioral health services for female youth and African-American children.

e Violent crime rate was associated with 86 percent lower odds of behavioral health service
use for African-American youth.

Our Bayesian analyses found comparable statistically significant relationships between
behavioral health service utilization and the aforementioned neighborhood indicators.

Nonlinear Neighborhood Effects

Results for our nonlinear investigations employing spline regressions are presented in
Appendix D. Several noteworthy nonlinear relationships between neighborhood indicators and
physical or behavioral health outcomes were uncovered that were robust across models.

Violent crime rates consistently demonstrated for asthma, neurodevelopmental disorder, and
internalizing behavior diagnoses a nonlinear pattern indicating an asymmetric V-shaped pattern
of marginal impacts (with the downward-sloping left side of the V longer).** Illustrated in the
case of neurodevelopmental disorders, a standard-deviation increase in violent crime rates in a
neighborhood remaining below the mean of such rates would be expected to reduce the odds of
such a diagnosis by 98 percent, but such a change in a neighborhood remaining above the mean
violent crime rate would be expected to increase the odds by 72 percent.*® This nonlinear pattern

*2 Our aggregate results reported in Exhibits 1\VV-3 and IV-4 clearly showed a strong inverse relationship overall,
implying that there must be relatively little upslope to the above-mean segment of the spline relationship.

* These and other reported estimates are based on xtmelogit results for the “ever in DHA” sample but are consistent
with those from the logit model and in most cases the Cox hazard/AFT models. The effect for the above-mean range
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was confirmed in the Cox and AFT models. Indeed, as we will show in forthcoming chapters,
this nonlinear result for violent crime rates is quite general across child outcomes analyzed. We
think that this finding reflects the net effects produced by the conflicting forces impinging on
children arising from violent crime in the broader neighborhood, controlling for crime in the
immediate environs as we do. These forces are the negative direct effects from violent crime and
alterations in caregiver actions in response that are intended to ameliorate such effects. We
discuss this important finding more fully below.

Several neighborhood indicators—occupational prestige, percentage of foreign residents, and
respiratory risk index—exhibited distinct threshold relationships—that is, they only had
predictive power when they exceeded sample mean values. In the cases of asthma and behavioral
health service usage outcomes, a standard-deviation-higher value of prestige in a neighborhood
remaining above the mean prestige would be expected to decrease the odds of asthma diagnosis
and behavioral health service usage by 99 percent. In the cases of obesity and behavioral health
service usage outcomes, a standard-deviation-higher value of the percentage of foreign born in a
neighborhood remaining above the mean percentage would be expected to decrease the odds of
obesity diagnosis and behavioral health service usage by 72-93 percent, respectively. Finally, a
standard-deviation-higher value of respiratory risk in a neighborhood remaining above the mean
risk would be expected to increase the odds of asthma diagnosis by a substantial percentage,
though we do not have confidence in the precise parameter estimated.** These threshold
relationships have strong theoretical grounding in sociology and medicine, respectively, as
discussed further below.

Two less expected threshold relationships also emerged. Greater neighborhood social
vulnerability and turnover proved strongly inversely associated with the odds of an internalizing
behavior diagnosis in neighborhoods that have above-average values for these indicators.
Analogous nonlinear patterns were revealed in our AFT models of this outcome. To illustrate, in
a neighborhood that has above-average vulnerability and residents moving in during the prior
year, standard-deviation-higher values for these indicators would be predicted to yield 98 percent
and 99 percent lower odds of diagnosis and 123 percent and 89 percent longer spells before
diagnosis, respectively. We think this reflects the reduced likelihoods of parents in such
vulnerable, unstable neighborhoods seeking medical attention for children who have
internalizing behavioral symptoms or for disclosing such behaviors because of the stigmatization
for reasons discussed more fully below.

Finally, the percentage of pre-1940-vintage housing exhibited different nonlinear patterns in
predicting obesity and neurodevelopmental disorders. In the former case, it showed a threshold-
like pattern, only being positively associated with obesity diagnosis odds when it exceeded
sample mean. In the latter case, it manifested diminishing marginal positive impacts, switching
from a strongly positive association with the odds of neurodevelopmental disorders to a modestly
negative association at extremely high percentages of older housing.

is computed by adding the estimated logit coefficients (not odds ratios), and then exponentiating the value to return
the “net” odds ratio for the spline segment.
# We suspect that this was the result of sparse cell sizes and the resulting sensitivity of our xtmelogit algorithm.
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Discussion

The results reported above clearly show that many aspects of neighborhood context are
statistically and substantively important predictors of our physical and behavioral health
outcomes. Below, we organize the discussion around thematic categories of neighborhood
context.

Neighborhood Safety

In understanding impacts on physical and behavioral health outcomes, our results suggest that
“neighborhood safety” needs to be viewed as a multidimensional construct, components of
which have differential impacts. We have found that property crime rates are generally
associated with higher odds of having an adverse health diagnosis or use of behavioral health
services, whereas violent crime and child abuse and neglect rates are generally associated with
the opposite. More specifically, living in neighborhoods that had higher property crime rates is
associated for all or most strata of our sample children with substantially greater chances of
being diagnosed with asthma or neurodevelopmental disorders and using mental health services.
However, living in a neighborhood that had higher violent crime rates is associated for the
sample overall with reduced chances of being diagnosed with neurodevelopmental disorders; for
female youth being diagnosed with asthma; and use of behavioral health services by African-
American, male, and female youth. Residence in neighborhoods that have higher child abuse and
neglect rates was also related to lower chances that low-income children were diagnosed with
asthma (especially for males), neurodevelopmental disorders (especially for Latinos and males),
obesity (all except for male), and internalizing behaviors (especially for Latinos).

The observed positive relationship between property crime and our physical and behavioral
health outcomes is expected. There are several plausible links between more property crime in
the environment and adverse health consequences for children. In neighborhoods that have
higher rates of property crime, there will be higher incidences of children witnessing and being
victimized by violence (as we will demonstrate in Chapter V) and as a result reacting in ways
that put their physical and behavioral health at risk. There may also be greater fear among
children and their caregivers that restricts more child activities to indoor spaces that may involve
more health risks resulting from intensified exposure to indoor toxins such as lead, mold, dust
mites, and vermin. Another link may be through intensification of risky behaviors that harm
health (such as smoking, drinking, using drugs, and engaging in violence), as we will
demonstrate in Chapter V1.

The observed asymmetric V-shaped relationship between violent crime and several physical and
behavioral health outcomes was unexpected, but we believe that is can be explained in two ways
that are not mutually exclusive. The first explanation is that the asymmetric V-shaped
relationship observed here is mimicked in violent crime’s relationships with exposure to violence
(see Chapter V) and engaging in risky behaviors (see Chapter VI). We offer possible
explanations for those relationships in those chapters, so we will not repeat them here. Suffice it
to say that the pattern between violent crime and health may solely be replicating analogous
patterns between violent crime and the other agents generating the adverse health impacts.
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Our second explanation suggests that there are offsetting effects of violent crime on the
probabilities of children having health problems and the probabilities of caregivers obtaining
confirmatory medical diagnoses of such problems.* As for the former effect, there is ample
evidence that exposure to violence generates adverse behavioral and physical health outcomes
for children (see Chapter II). Moreover, it is likely that children’s exposure to violence is
statistically greater in Denver neighborhoods that have higher officially reported violent crime
rates. If this were the only neighborhood effect mechanism operative, we would observe a
positive relationship between violent crime rates and odds of diagnosed health problems. But in
our case, this relationship must be offset by the negative relationship between violent crime and
the likelihood of a diagnosis given that the child indeed has the health problem in question.
Underlying causal pathways may be that higher levels of violence:

e Erode the willingness or ability of caregivers to recognize adverse health symptoms of
their children, perhaps because of the stress associated with caregivers’ own or their
children’s potential or past victimization.

e Erode the willingness or ability of caregivers to seek medical care for their children,
perhaps because of fear of their own or their children’s victimization when seeking such
care.

¢ Reduce the likelihood that facilities appropriate for diagnosing such health problems are
located proximate to the low-income household.*®

We think the first two items above more plausible, given the Moving To Opportunity evidence
about how neighborhood violence can intensify parental stress and exacerbate their physical and
behavioral problems (Ludwig, 2012; Sanbonmatsu et al., 2012).

Our findings about the inverse relationship between neighborhood child abuse and neglect rates
and the odds of adverse health diagnoses can also be understood through the same lens of
caregiver perceptions and behaviors related to their children’s health. Neighborhoods in which
children are often treated poorly by their caregivers are unlikely to provide a normative
collective context where children’s symptomatic health problems are treated with sympathy,
concern, or affirmative responses like seeking medical attention.

Neighborhood Ethnic and Nativity Composition

We have identified several important relationships between the foreign-born, African-American,
and Latino composition of the neighborhood’s population and children’s health outcomes. For
the full sample, higher percentages of foreign-born residents were associated with lower odds of
asthma diagnosis (especially for females and Latinos), neurodevelopmental disorder diagnoses
(especially for Latinos), internalizing behavior diagnoses (especially for Latinos), and behavioral
health service utilization (at least past a threshold concentration of foreign-born residents).
Similarly, higher percentages of African-American residents were associated with lower odds of
both asthma and obesity diagnoses (especially for African Americans). Higher percentages of

% The violent crime relationship is replicated by the observed inverse relationship between our neighborhood social
problems index (which is heavily weighted toward perceived violence and disorder) and the odds of a
developmental disorder diagnosis.

% Although we try to control for this in our models.
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Latino population were associated with lower likelihoods of obesity diagnosis (in the full
sample) and internalizing behavior diagnosis (for Latinos only).

We see no persuasive theoretical bases to suggest why higher concentrations of these groups
would improve the health of neighborhood children, controlling as we do for the child’s own
ethnicity and caregiver nativity. Instead, we think the above relationships more likely reflect the
following (not mutually exclusive) factors related to the probability that a caregiver will obtain a
medical diagnosis, given particular child adverse health symptoms:

e Collective norms and values related to what standards define “problematic health
symptoms.”

e Collective norms and values related to caregivers’ appropriate help-seeking behaviors.

e Local information networks offering limited information about children’s health risks and
appropriate parental responses.

e Difficulty accessing and interacting with the health care system because of cultural, class
or linguistic barriers.

This last argument is consistent with the health literature on the “epidemiological paradox of
immigrants.” The paradox is that those groups who may have the least familiarity, cultural
resonance, or ability to communicate with the U.S. health care system have “better” health
outcomes, as (erroneously) indicated by lower rates of disease diagnosis.

Neighborhood Social Status

Two indices related to neighborhood social status often proved predictive of children’s physical
and behavioral health: occupational prestige and neighborhood social vulnerability. Residing in a
higher prestige neighborhood was associated with a reduced likelihood of using behavioral
health services and diagnoses of neurodevelopmental disorders, obesity, and asthma (the latter
two especially for African Americans). For several of these relationships, a distinct threshold
was observed. These results have intuitive appeal for several reasons. First, higher prestige
neighborhoods may have distinctive local information networks, norms, and role models related
to encouraging a variety of pro-health behaviors of neighboring caregivers and their children.
Such mechanisms likely come into play only after a threshold of prestige has been surmounted,
because only then are the aforementioned forces likely to be the dominant ones in the
neighborhood. Second, beneficial health results may arise from lower exposure to violence and
lower incidences of risky behaviors, fully consistent with findings we will present in Chapters V
and VI that higher prestige neighborhoods are strongly negatively associated with these child
outcomes. In contrast, we doubt that higher prestige neighbors would dampen the willingness or
ability of low-income caregivers to acknowledge adverse health symptoms of their children and
seek appropriate care; if anything, we would predict the opposite. We thus are persuaded that the
occupation prestige result provides evidence of an unambiguously pro-health (not just pro-
diagnosis) neighborhood effect.

% Explanations based on collective socialization are especially persuasive, given the observed threshold relationship
for percentage of foreign-born residents.
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The findings for neighborhood social vulnerability were less expected, however, given the
conventionally observed inverse relationship between similarly conceived “neighborhood
disadvantage” variables and healthy outcomes. We begin by emphasizing that our results are not
strictly comparable with those in prior scholarly works for two reasons. First, our index sums
neighborhood percentages of unemployment, poverty, and female-headed households and
renters; it does not include ethnic, racial, or nativity measures, as do most others. Second, our
models control for a host of other neighborhood characteristics that are often associated with
“disadvantaged neighborhoods” but for which other studies have no direct measures, notably
crime, child abuse, institutional resources, bad peer influences, social problems, social capital,
and occupational prestige. Thus, other studies’ “neighborhood disadvantage” variables serve as
ambiguous proxies for a wide range of other attributes besides social status and should not be
used as precedents for results using our social vulnerability measure.

Nevertheless, it is not obvious why our social vulnerability indicator should be associated with
decreased likelihoods of asthma diagnosis (especially for males), use of behavioral health
services (again, especially for males), internalizing behavior diagnosis (in more vulnerable
neighborhoods), and (in the case of African Americans only) obesity diagnoses. We find it
implausible that such neighborhoods constitute intrinsically healthier environments in which
children have lower incidences of such health problems. Instead, we think that the relationship is
founded on altering the likelihood that health problems generate diagnoses. Several possible (not
mutually exclusive) alternative explanations are that more vulnerable, lower status
neighborhoods have:

e Collective norms and values that establish higher standards defining “problematic health
symptoms”; if such norms suggest that “real men don’t get sick,” for example, it could
explain why the relationships are especially strong for male youth.

e Collective norms and values that establish higher standards of symptomatology, defining
when caregivers should seek medical attention for their children.

e Local information networks that supply limited information and other resources about
children’s health risks and appropriate parental responses.

e Limited community resources that could be employed to assist the caregiver in accessing
medical facilities, such as vehicles to borrow.

Neighborhood Institutional Resources

We found that our institutional resources index was inversely related to the odds of an asthma
diagnosis and (in the case of females) an obesity diagnosis. Given that our index includes the
availability of parks and recreation centers, this finding is interpretable in a straightforward way
as a pro-health consequence of providing such facilities. We can think of no plausible reasons
why the presence of such would deter caregivers from obtaining a diagnosis given certain
symptomatology. In contrast, the presence of medical facilities in the neighborhood was
associated with higher odds of an obesity diagnosis for virtually all strata. We interpret this as a
relationship working though the probability of obtaining a medical diagnosis given a high body
mass index, instead of one influencing a child’s weight.
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Neighborhood Physical Environment

Results for our two indices of air pollutants supported the conventional medical wisdom
regarding the deleterious consequences of pollution for healthy child development (see, for
example, Acevedo-Garcia et al., 2003). Children raised in neighborhoods that have higher
neurological risks exhibited substantially higher odds of being diagnosed with asthma (especially
if they were African American) and neurodevelopmental disorders and (in the case of females
and African Americans) using behavioral health services. Children raised in neighborhoods that
have higher-than-average respiratory risk also exhibited substantially higher odds of being
diagnosed with asthma. Given that we can find no persuasive reasons why these environmental
conditions should influence the likelihood of diagnosis given certain symptomatology, we
believe they reveal another neighborhood force that directly impinges on children’s health. This
interpretation is buttressed by our frequent finding of threshold relationships here.

We also found intriguing results related to the age of a neighborhood’s housing stock and obesity
diagnoses. Higher percentages of both pre-1940— and 1940-1970-vintage housing were
associated with higher odds of female youth being diagnosed as obese. The percentage of
pre-1940—vintage dwellings indicator exhibited a minimum threshold before this relationship
became manifest. We think it unlikely that these relationships emerged because of characteristics
of older dwellings themselves (such as higher rates of lead, mold, mildew, vermin infestations,
inadequate heating, and ventilation systems,); otherwise, they should have been stronger
predictors of other health indicators. Rather, we think it reasonable to posit that they serve as
proxies for the design, density, and land uses of the neighborhood. If older neighborhoods in
Denver encourage more walking because they are indeed denser and typically offer a mix of
residential and nonresidential land uses, they well could manifest payoffs in lower child obesity
rates.

Geographic Selection Bias Revisited

In Chapter 111, we argued that the estimated value of the “true” neighborhood effect likely lies
within the range of estimates garnered from our various analysis samples, which consider
different potential types of geographic selection post-initial assignment by DHA. For the
physical and behavioral health outcomes reported in Exhibits V-1 to 1V-8, a number of the
estimated neighborhood indicator parameters were substantially different between the four
analysis samples, so our likely “true” estimate is less circumscribed than we would like. One
likely reason for this variation is that some of our analysis samples are small and the number of
observed diagnoses even smaller, producing sometimes exaggerated point estimates from some
of our maximum likelihood estimators. We must also acknowledge the possibility, however, that
there may be unmeasured differences between the parents of those who raised their children in
DHA housing for most of their childhood until time of diagnosis and those who did not.* We of
course do not know whether these unmeasured differences operated to bias the observed
neighborhood effects upward or downward, and there is no general cross-sample pattern to the
size of estimated parameters.*

% \We remind the reader that those who left DHA comprise a heterogeneous group: both the economically successful
and those who may have been evicted for lease violations.
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Conclusion

Many aspects of neighborhood context are statistically and substantively important predictors of
diagnoses of asthma, neurodevelopmental disorders, obesity, internalizing behaviors, and
behavioral health service use by low-income Latino and African-American children. Aspects of
the neighborhood’s safety, ethnic and nativity mix, social status, resources, and environmental
quality all provide substantial predictive power for children’s physical and behavioral health
outcomes, although the relationships’ magnitudes are often contingent on gender and ethnicity.
We caution, however, that whether these relationships are manifested by causal links though the
probability of a child having a health problem or the probability of having a set of symptoms
medically diagnosed is sometimes not entirely clear. We believe that the most convincing way to
interpret the neighborhood property crime, social problems index, occupational prestige,
resources, environmental pollution, and housing stock vintage relationships is that they represent
causal forces that directly affect child health. Thus, we conclude that low-income Latino and
African-American children will demonstrate one or more comparatively superior health
outcomes if they live in a neighborhood that has a lower property crime rate, social problems
index, and respiratory and neurological pollution risk and that have a higher occupational
prestige index, public resource factor score, and degree of walkability and land use mixes. On the
contrary, we believe that results for violent crime; child abuse and neglect rates; neighborhood
social vulnerability; local medical facility; and foreign-born, Latino, and African-American
population percentages can best be interpreted as neighborhood influences on the odds of a given
set of adverse child symptoms generating parental actions leading to a medical diagnosis. Thus,
we conclude that potential health problems of low-income Latino and African-American children
will be less likely to be diagnosed if they live in a neighborhood that has a higher violent crime
rate; child abuse and neglect rate; social vulnerability; and foreign-born, Latino, or African-
American population percentage and one in which there are no medical facilities.
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V. EXPOSURE TO VIOLENCE OUTCOMES

Introduction

In this chapter, we examine neighborhood influences on five indicators of exposure to violence
for low-income, minority youth in our Denver Child Study. For all children, we analyze whether
they were a witness to or victim of neighborhood violence and whether they witnessed violence
at home during childhood. For children between 5 and 18 years of age, we also examine whether
they were a witness to or victim of violence at school. As noted below, we find evidence of
strong neighborhood effects emanating from several dimensions of the residential environment,
especially those related to neighborhood safety, social status, ethnic composition, and physical
environment on children’s witnessing and experiencing violence in their neighborhoods, schools,
and homes.

Exposure to Neighborhood Violence Analysis

Over the course of childhood, children in our study could have been exposed to violence in their
neighborhood as witnesses or victims. Therefore, we examine the extent to which neighborhood
factors contributed to the likelihood that a child was a witness or victim of violence. Study
participants in our core analysis samples range in 2 to 35 years of age at the time of survey,
although we only measure exposure to neighborhood violence outcomes occurring through

18 years of age (or at the time of survey). The average age of the children and youth across these
analysis samples varied between 11.2 and 12.9 years of age. The resultant sample sizes for these
“ever in DHA” groups were 932 (victim of neighborhood violence) and 781 (witnessed
neighborhood violence). In these analysis samples, we have a slight overrepresentation of Latino
males (32 percent) compared with the other gender-ethnic groups: Latinas comprise between 29
and 31 percent, African-American males 20 percent, and African-American females between 18
and 19 percent.*

In this chapter, we assess two measures of exposure to neighborhood violence during childhood:
(1) ever witnessed neighborhood violence and (2) ever a victim of neighborhood violence. We
ascertain these outcomes on the basis of the Denver Child Study caregiver survey respondent’s
answers to the questions, “Has your child ever witnessed violence in or around the
neighborhood? If so, at what age?” Caregivers were asked about experiences of victimization in
the neighborhood, as well: “Has your child ever been beaten up, chased, threatened, or robbed in
or around the neighborhood? If so, how old was he or she the first time and last time it
happened?” Approximately 37 percent of our sampled children and youth witnessed
neighborhood violence as a child, with a median age of onset of 8 years of age (although this
ranged from 2 to 18 years of age, with 72 percent witnessing violence before 12 years of age).
Eleven percent of children and youth in the sample had been victims of neighborhood violence
during childhood; the median age of onset was 12 years of age, although it ranged from 2 to

17 years of age.

0 These statistics apply to the “ever in DHA” sample but are comparable in the other three analysis samples, as
well. Complete descriptive statistics for all variables related to these samples are available from the authors.
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We recognize that all our measures of child exposure to violence (whether witness or victim, in
neighborhood, school, or home) have shortcomings. First, they are subject to underreporting.
Caregivers may not know about or, perhaps, wish to divulge all instances of their children’s
exposure to violence. Second, there may be variation among caregivers about what constitutes
“witnessing”, “getting beaten up,” and so on. Both of these shortcomings will add error to our
dependent variables, but so long as they remain uncorrelated with our neighborhood indicators,
they will not introduce bias. Third, there is likely endogeneity with our measures of exposure and
two of our neighborhood indicators: social problems index and negative peers. Caregivers who
know that their children have been exposed are more likely to draw upon that fact when
subjectively assessing the extent to which the corresponding neighborhood had social problems
(many components of which involved crime) and negative peer influences.

Exposure to School Violence Analysis

Over the course of their school careers, children in our study could have been exposed to
violence in their school settings as witnesses or victims. Therefore, we also examine the extent to
which neighborhood factors contributed to the likelihood that a child was either a witness or
victim of school violence. Study participants in our two neighborhood exposure to violence
analysis samples range from 2 to 34 years of age at the time of survey, although we only
examine these outcomes occurring during childhood (through 18 years of age or the time of
survey). The average age of the children and youth across these analysis samples varied between
12.3 and 13.9 years of age. The resultant sample sizes for these “ever in DHA” groups were 913
(victim of school violence) and 814 (witnessed school violence). In these analysis samples, we
have a slight overrepresentation of Latino males (32 percent) compared with the other gender-
ethnic groups: Latinas comprise between 27 and 28 percent, African-American males 21 percent,
and African-American females between 19 and 20 percent.**

We estimate models for two indicators of exposure to school violence during childhood: (1) ever
witnessed school violence and (2) ever a victim of school violence. We determined these
outcomes on the basis of the Denver Child Study caregiver survey respondent’s answers to the
questions, “Has your child ever witnessed violence in or around school? If so, at what age?”
Caregivers were asked about experiences of victimization at school, as well: “Has your child
ever been beaten up, chased, threatened, or robbed in or around school? If so, how old was he or
she the first time and last time it happened?”” Approximately 28 percent of our sampled children
and youth witnessed violence at school as a child, with a median age of onset of 12 years of age,
although this ranged from 3 to 18 years of age, with 40 percent witnessing violence at school
before 12 years of age. Seven percent of children and youth in the sample had been victims of
violence at school during childhood; the median age of onset was 12 years of age.

Exposure to Violence in the Home Analysis

Over the course of childhood, children in our study could have been exposed to violence within
their homes, as well. Therefore, we examine the extent to which neighborhood factors

*I These statistics apply to the “ever in DHA” sample but are comparable with the other three analysis samples, as
well. Complete descriptive statistics for all variables related to these samples are available from the authors.
60


http:percent.41

V. Exposure to Violence Outcomes

contributed to the likelihood that a child was a witness of violence at home.*? Study participants
in our exposure to violence in the home analysis sample range from 2 to 34 years of age at the
time of survey, although we only examine these outcomes occurring during childhood (through
18 years of age). The overall sample size for the “ever in DHA” analysis sample was 745; the
average age of the children and youth in this analysis sample is 13.2 years of age. In our analysis
samples, we have a slight overrepresentation of Latino males (33 percent) compared with the
other gender-ethnic groups: Latinas comprise 28 percent, African-American males 20 percent,
and African-American females 20 percent.*?

We estimate models for one outcome: ever witnessed violence in the home during childhood. We
derive this outcome based on Denver Child Study caregiver survey respondents’ answers to the
questions, “Has your child ever witnessed violence in the home? If so, at what age?”
Approximately 9 percent of our sampled children and youth witnessed violence at home as a
child, with a median age of onset of 6 years of age, although this ranged from 2 to 17 years of
age, with 81 percent witnessing violence at home before 12 years of age.**

Model Estimation

Because all five measures of exposure to violence are dichotomous, we employ logistic
regression (with clustered robust standard errors) models to estimate the odds of ever witnessing
violence in the neighborhood, at school, or at home or being victimized in the neighborhood or at
school. We use accelerated failure time (AFT) frailty models to estimate the timing of first
witnessing of the three forms of violence as well as timing to first victimization.* In this chapter,
we estimate these models for the previously defined “ever in DHA,” “currently in DHA,” and
“mostly in DHA” samples to assess the robustness of our results. Further, we add a fourth
analysis sample, “majority in DHA” as an additional robustness check, because age of onset is
most likely to occur during early and middle childhood, when children also were more likely to
be residing in Denver, Colorado, Housing Author (DHA) housing. Children who spent the
majority of their childhood in DHA housing (measured in terms of time of survey or 18 years of
age for older children and youth) and whose exposure to violence or victimization occurred after
initial random assignment constitute the study populations in these analyses.

* We have additional information about the extent to which children were victims of violence at home via our
questions about out-of-home placements during childhood; however, the reporting of this victimization by
caregivers was too low to conduct separate analyses on this outcome.

*® These statistics apply to the “ever in DHA” sample but are comparable with the other three analysis samples, as
well. Complete descriptive statistics for all variables related to these samples are available from the authors.

* We recognize that caregivers may be reluctant to report that their children had witnessed violence in the home.
We would note, however, that many of our caregivers were not biological parents, and the children under their care
may have witnessed violence in their prior rather than current homes. Nevertheless, we must assume that there is no
systematic pattern of underreporting associated with neighborhood context.

*® We used Stata logit models with robust standard errors to adjust for clustering of children within families, because
our xtmelogit models failed to converge for one or more of our analysis samples or stratum. We used Stata streg to
estimate the AFT frailty models to adjust for the same issues of clustering of children. Further, we estimated AFT
models instead of Cox proportional hazards models in our analyses when the global chi-square test rejected the null
hypothesis of proportionality. The AFT model assumes that the effect of a covariate is to multiply the predicted
event time by some constant.
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The logistic and AFT models use the same core child and household covariates common to all of
our analyses, with the exceptions of caregiver disability status, which was perfectly predicted in
many of our models. Here, we measure “contemporaneous” family and neighborhood context at
time of exposure to violence or victimization or at either age at time of survey or 18 years of age
(whichever is younger) if such exposure or victimization never occurred during childhood. Thus,
these analyses can be interpreted as investigating the degree to which childhood exposure to
violence or victimization has any relationship with the neighborhood conditions to which
children were exposed at the point of exposure. We use the full set of neighborhood covariates
described in Chapter I11, with the exception of our indicator for the presence of medical facilities
in the neighborhood and two environmental quality indicators (neurorisk and respiratory risk
indices) because of sparse cell counts or excessive attrition of cases from our analysis samples.

Estimated Neighborhood Effects on Exposure to Violence Outcomes

Exhibits V-1 through V-10 present nondichotomous predictor variables that are normalized to
aid cross-variable comparability of coefficients. As before, we consider only those results that
are statistically significant in two or more of the analysis samples for the given model type.
Typically, the logit and AFT models provided similar results, so they will be discussed
concurrently. Ranges of parameter estimates reported below reflect the variation across the four
analysis samples. We will initially present the findings without comment; we will discuss them
holistically later to minimize redundant explanations.

Witnessing Violence in the Neighborhood

Results for our models predicting exposure to neighborhood violence during childhood are
presented in Exhibits V-1 and V-2. The first shows results for each of four alternative analysis
samples from our logistic regression models, with clustered robust standard results predicting
ever having witnessed neighborhood violence during childhood. The second shows the
corresponding AFT frailty models estimating the timing of first exposure.

The models reveal several statistically significant individual-level or household-level predictors.
Our logit and AFT analyses suggest that children had a lower probability of witnessing
neighborhood violence during childhood and longer duration to first exposure if they lived with
caregivers who were older or lived in larger families. A one-standard-deviation increase in
caregiver age was associated with a 48-83 percent reduction in the odds of being a witness and
43-69 percent longer spell before witnessing neighborhood violence. A one-standard-deviation
increase in the number of siblings in the household was associated with a 31-65 percent
reduction in the odds of being a witness and a corresponding 10-13 percent longer spell before
witnessing neighborhood violence for the first time.

Conversely, the odds of children witnessing neighborhood violence were significantly higher in
households experiencing high levels of economic stress: a one-standard-deviation-higher level of
household stressors was associated with 31-60 percent higher odds of witnessing violence in the
neighborhood. Moreover, the AFT models suggest additional statistically significant child and
household factors that influence the age of first witnessing neighborhood violence. Children who
were first born had spells before witnessing neighborhood violence that were 22—-41 percent
longer than those for children who were born later. Likewise, children who moved more
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frequently during childhood had spells prior to witnessing neighborhood violence that were 16—
30 percent longer, with each standard-deviation-higher increase in the number of childhood
moves. However, the spell before first witnessing neighborhood violence was significantly
shortened (19 percent) if the household had health insurance.

Multiple contemporaneous neighborhood indicators related to ethnic, social status, safety, and
physical context were statistically significant predictors of being a witness to neighborhood
violence during childhood across our statistical models. Consider first ethnic composition. A
one-standard deviation-higher neighborhood in the percentage of Latino residents was associated
with 59-65 percent lower odds of being a witness to neighborhood violence.

Two indicators of the social status context of neighborhood also were predictive of witnessing
neighborhood violence. A one-standard-deviation-higher occupational prestige scale was
associated with 79-93 percent lower odds of being a witness as well as 1626 percent longer
spells prior to first witnessing neighborhood violence. A similar increase in the social
vulnerability score was associated with 58-83 percent lower odds of being a witness to
neighborhood violence. We will interpret this surprising latter result below.

As would be expected, two of our neighborhood safety indicators were predictive of individual-
level witnessing of neighborhood violence. A one-standard-deviation higher:

e Social problems index was associated with 2.1-2.7 times higher odds of being a witness
as well as 15-17 percent shorter spell prior to first witnessing such violence.

e Property crime rate was associated with at least 7 times higher odds of being a witness as
well as 11-15 percent shorter spells prior to first witnessing neighborhood violence.*

Surprisingly, two indicators of neighborhood violence proved to be inversely related to caregiver
reports that their children witnessed violence in the neighborhood. We probe these results further
below. A one-standard-deviation-higher:

e Violent crime rate was associated with 5876 percent lower odds of being a witness to
neighborhood violence.

e Confirmed child abuse and neglect rate was associated with 53-77 percent lower odds of
being a witness to neighborhood violence.

Finally, one aspect of the physical environment of the neighborhood was a significant predictor
of the odds of childhood exposure to violence. A one-standard-deviation-higher percentage of
housing built prior to 1940 was associated with 1.6—2.3 times higher odds of being a witness to
neighborhood violence.

Victim of Neighborhood Violence

Results for our models predicting becoming a victim of neighborhood violence during childhood
are presented in Exhibits V-3 and V-4. The first exhibit summarizes results for each of four

*® In some smaller samples, the frequency of witnessing neighborhood violence is so low and the corresponding
paucity of observations in many cells that we view the parameter estimated by our maximum likelihood models to
be unreliably large. In such cases, we will not report the point estimate, only the minimum value estimated across
the samples.
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alternative analysis samples from our logistic regression (with clustered robust standard errors)
models predicting ever becoming a victim of neighborhood violence; the second shows the
corresponding AFT frailty models predicting the timing of neighborhood victimization.

The models reveal several statistically significant individual-level or household-level predictors.
Our logit analyses suggest that children had lower probabilities of becoming a victim of
neighborhood violence during childhood if they were not African-American males; comparable
AFT models suggest that these same children had longer spells prior to first victimization.
Compared with African-American male youth in our samples, Latina females have 82—

90 percent lower odds of becoming victims of neighborhood violence and between 45 and

70 percent longer spells prior to first victimization. In addition, African-American females
experienced 78-87 percent lower odds of becoming a victim of neighborhood violence as well as
26-42 percent longer spells prior to first victimization compared with African-American males.
Although Latino males were as likely as African-American males to become victims of
neighborhood violence, Latino males experienced significantly longer spells (21-37 percent)
prior to first victimization. One additional child characteristic was a significant predictor of
neighborhood victimization: Children who were first born had spells before becoming a victim
of neighborhood violence that were approximately 21 percent longer than those for children who
were born later.

Several caregiver and household variables were predictive of ever becoming a victim of
neighborhood violence. The odds of becoming a victim as well as extending the spell prior to
first victimization were associated with older caregivers: A one-standard-deviation increase in
caregiver age was associated with 61-71 percent lower odds of becoming a victim and 37—

68 percent increase in the time prior to first victimization. Also, compared with children whose
caregivers did not complete high school, children of caregivers holding a high school diploma
had 14-19 percent shorter spells prior to becoming victims of neighborhood violence. Children
residing in larger families also experienced longer spells prior to victimization: A one-standard-
deviation-higher number of siblings in the household was associated with approximately

10 percent longer spells. Residential instability for children demonstrated an ambiguous
relationship with neighborhood victimization. On one hand, a one-standard-deviation-higher
increase in the number of moves experienced during childhood increased the odds of becoming a
victim of neighborhood violence by 35-54 percent. On the other hand, that same increase in the
number of moves also was associated with 11 percent longer spell prior to first victimization.
Finally, an increase in household economic stressors was associated with higher odds of
becoming a victim of neighborhood violence. A one-standard-deviation increase in the level of
household stressors increased the odds of becoming a victim by 44-79 percent.

Multiple contemporaneous neighborhood indicators related to demographic, social status, safety,

and physical context were statistically significant predictors of becoming a victim of
neighborhood violence during childhood across our statistical models. Regarding the
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ethnic and social mix of the neighborhood, we found that higher shares of immigrant and high-
occupational-prestige neighbors were associated with lower chances of victimization. A one-
standard-deviation-higher:

e Percentage of foreign-born residents was associated with 5379 percent lower odds of
becoming a victim of neighborhood violence.

e Occupational prestige was associated with 66-96 percent lower odds of becoming a
victim of neighborhood violence as well as 21-39 percent longer spells prior to first
victimization.

We continued to see strong (although seemingly contradictory) relationships between different
aspects of neighborhood safety and neighborhood victimization. A one-standard-deviation-
higher:

e Property crime rate was associated with at least 4 times higher odds of becoming a
victim of neighborhood violence as well as 16-21 percent shorter spells prior to first
victimization.”’

e Social problems index was associated with 1.7—-2.4 times—higher odds of becoming a
victim of neighborhood violence as well as 9-15 percent-shorter spells prior to first
victimization.

e Violent crime rate was associated with 51-86 percent—lower odds of becoming a victim
of neighborhood violence as well as 16-19 percent—longer spells prior to first
victimization.

e Confirmed child abuse and neglect rate was associated with 50—84 percent—lower odds
of becoming a victim of neighborhood violence as well as 10 percent longer spells prior
to first victimization.

As was the case with witnessing neighborhood violence, the odds of becoming a victim were
significantly higher for children residing in neighborhoods that had higher percentages of older
homes. A one-standard-deviation increase in the percentage of the housing stock built prior to
1940 was associated with 1.5-3.5 times—higher odds of becoming a victim of neighborhood
violence as well as an 11 percent shorter spell prior to first victimization.

Witnessing Violence at School

Results for our models predicting exposure to violence at school are presented in Exhibits V-5
and V-6. The first shows results for each of four alternative analysis samples from our logistic
regression models, with clustered robust standard results predicting ever witnessing violence at
school. The second shows the corresponding AFT frailty models estimating the timing of first
witnessing school violence.

The empirical models reveal that many of the same individual-level and household-level
predictors proved significant as in the models related to neighborhood exposure to violence.

*" In some smaller samples, the frequency of witnessing neighborhood violence is so low and the corresponding
paucity of observations in many cells that we view the parameter estimated by our maximum likelihood models to
be unreliably large. In such cases, we will not report the point estimate, only the minimum value estimated across
the samples.
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Our logit and AFT analyses suggest that children had a lower probability of witnessing school
violence or longer duration to first exposure to such violence if they were Latino or the first born
within their families. Compared with African-American males, Latino youth had significantly
lower odds of witnessing violence at school: for Latina females, the odds were reduced by 60—
71 percent; for Latino males, the odds were reduced by 69-81 percent. Moreover, the duration to
first witnessing school violence was increased by 18-31 percent for Latina females and 25—

49 percent for Latino males. Children who were first born experienced 15-26 percent—longer
spells prior to first witnessing school violence compared with siblings who were born later.

Several caregiver and household characteristics predicted witnessing school violence: caregiver
age, number of siblings, mobility, presence of health insurance, and families that had two
caregivers. A one-standard-deviation increase in:

e Caregiver age was associated with 13-25 percent longer spells prior to witnessing school
violence.

e The number of siblings in the household was associated with 6 percent longer spells
before witnessing school violence.

e The number of childhood moves was associated with 7-14 percent—longer spells prior to
witnessing school violence.

When compared with children living with one caregiver, children living with two caregivers had
2.1-2.2 times—higher odds of witnessing school violence as well as 10-13 percent—shorter spells
prior to witnessing school violence.*® Finally, children living in households that had health
insurance had approximately 2.5 times—higher odds of witnessing school violence compared with
children without insurance.

Of more relevance to our study, many contemporaneous neighborhood indicators related to
demographic, social status, safety, and physical dimensions of neighborhood context were
statistically significant predictors of being a witness to school violence during childhood across
our statistical models, generally in analogous patterns they exhibited in the realm of exposure to
neighborhood violence. First, children raised in neighborhoods that had greater immigrant
concentrations experienced significantly reduced odds of witnessing school violence. A one-
standard-deviation-higher neighborhood percentage of foreign-born residents was associated
with 41-66 percent—lower odds of being a witness to school violence.

As in the case of neighborhood violence, higher social-status neighborhoods, as measured by
occupational prestige, seemed to provide environments in which children’s exposure to violence
in schools was lower. Children residing in neighborhoods that had a standard-deviation-higher
value of occupational prestige experienced 58-89 percent—lower odds of being a witness to
school violence as well as 13-17 percent—longer spells prior to first witnessing of such violence.

Neighborhood safety indicators remained strong predictors of exposure to school violence, as
they had in the case of neighborhood violence, although once again, the relationships involving

“® We think that this result reflects a difference in the likelihood of caregivers reporting a given child’s exposure to
violence, not a difference in actual exposure. Households that had two caregivers are more likely to find out about
their children’s exposures.

72


http:violence.48

V. Exposure to Violence Outcomes

rates of violent crime and child abuse and neglect appeared counterintuitive on their face. A one-
standard-deviation-higher:

e Property crime rate was associated with at least 2 times—higher odds of being a witness
as well as 9-14 percent—shorter spells prior to first witnessing of such violence.*

e Social problems index was associated with 1.5-2.0 times—higher odds of being a witness
to school violence as well as 5-11 percent—shorter spells prior to first witnessing of such
violence.

e Violent crime rate was associated with 53—79 percent—lower odds of being a witness to
school violence as well as 8-13 percent—longer spells prior to first witnessing of such
violence.

e Confirmed child abuse and neglect rate was associated with 43—77 percent—lower odds
of being a witness to school violence.

Also echoing earlier findings, housing vintage within the neighborhood continued to predict

exposure to school violence. A one-standard-deviation increase in the percentage of housing

stock built prior to 1940 was associated with 1.4-2.2 times—higher odds of being a witness to
school violence.

Victim of School Violence

Results for our models predicting becoming a victim of school violence are presented in
Exhibits V-7 and V-8 in a format consistent with those preceding. The sole individual-level
predictor of school victimization was the child’s birth order. Children who were first born had
21 percent—longer spells before becoming a victim of school violence than children who were
born into their families subsequently. However, a number of caregiver and household
characteristics were statistically significant. Children had a lower probability of becoming a
victim of school violence if they were living with caregivers who were older or if they had
histories of substance abuse. A one-standard-deviation increase in caregiver age was associated
with 48-68 percent—lower odds of becoming a victim and a 14-53 percent increase in the spell
prior to first school victimization. Compared with children whose caregivers did not have a
history of substance abuse, children whose parents had such a history had 73-94 percent—lower
odds of becoming a victim of school violence as well as 30-74 percent-longer spells prior to
victimization.®® Further, the likelihood of reporting school victimization was higher if caregivers
reported depressive symptomatology.>* Children whose parents reported depressive
symptomatology had 2.7-2.9 times-higher odds of becoming victims of school violence as well
as 19-22 percent-shorter spells prior to victimization compared with children whose parents did

* In some smaller samples, the frequency of witnessing neighborhood violence is so low and the corresponding
paucity of observations in many cells that we view the parameter estimated by our maximum likelihood models to
be unreliably large. In such cases, we will not report the point estimate, only the minimum value estimated across
the samples.
% This result is likely a reporting issue; substance abusers may be less aware that their children have been
victimized, perhaps because they have fewer communication lines open with their children.
> We caution that causation here may be ambiguous, inasmuch as caregivers’ mental state may have been affected
by their children’s past exposure to violence.
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not report those symptoms.®? Finally, compared with children whose caregivers did not complete
high school, children of caregivers holding a high school diploma had 14-19 percent-shorter
spells prior to becoming victims of neighborhood violence.>®

°2 Please note, however, that we are unable to estimate the causal sequencing of this relationship, because we had
information only about parental depressive symptomatology reported at the time of survey, which may not coincide
with the timing of children’s past exposure to violence.

> As with several prior results, we think this can best be interpreted as a reporting issue. Better educated caregivers
are more likely to be aware of their children’s exposure to violence and perhaps more likely to register particular
events involving their children as “violent acts.”
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