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Firearm violence is a significant public health issue in the United States that resulted in 48,830
deaths in 2021, including 20,958 fatalities from homicide. Beyond the toll of fatal shootings, thousands of
individuals experience nonfatal gunshot victimization or are vicariously exposed to firearm violence in
their local community each year. Consequently, personal or vicarious exposure to fatal or nonfatal firearm
violence can significantly impact physical and psychological well-being. However, research on exposure
to firearm violence and health has been severely restricted due to limitations with existing data sources.
First, many studies rely on ecological data, linking aggregate levels of firearm violence to population
health. However, these data cannot measure individual-level health responses to firearm violence. Second,
existing individual-level data relies on self-reported personal or vicarious exposure to firearm violence
but lacks information on objective gun violence measures in one’s community. Third, research studies
often cannot disentangle the impacts of fatal and nonfatal firearm shootings on health.

To overcome these limitations, we propose to link novel data from americanviolence.org.
American Violence gathers shooting data from the Gun Violence Archive, which uses over 7,500 sources
to collect shooting data, including the data of the event and geocoded location of the shooting. Using
these data, we will link the total number of fatal and nonfatal shooting events at the census tract level
from 99 cities for 2014-2018 to Wave V of Add Health study. This data linkage will create the first
dataset with both fatal and nonfatal shootings at the census tract level and rich individual-level data
capturing health among adults in the United States. We will use this novel dataset to assess the impacts of
community firearm violence on mental and physical health, and health behaviors of adults in the United
States. While we focus on linking existing firearm violence data to Wave V, a benefit of this proposal is
that because both Add Health and American Violence data collection are ongoing, additional linkage can
be performed at the release of the Wave VI Add Health data, enabling a novel assessment of the long-
term impacts of firearm violence exposure over time.

For this ancillary study, we propose the linkage of 10 total variables at the census tract level,
which measure fatal and nonfatal firearm shootings (n = 2) for years 2014-2018 (t = 5; n * t = 10) listed in
the table below which describe the variable, source, unit of analysis, number of census tracts of
availability, and years of availability. Data will be used to address the following questions:

Q1: What is the relationship between fatal and non-fatal firearm violence events at the census
tract level and individuals’ mental health (depressive symptoms; perceived stress) and physical
health (general self-rated health; functional limitations)?

Q2: What is the relationship between fatal and non-fatal firearm violence events at the census
tract level and individuals’ health behaviors (sleep; substance use; dietary patterns)?

Q3: What is the relationship between fatal and non-fatal firearm violence events at the census
tract level and individuals’ health measured by biomarkers (i.e., c-reactive protein; blood

pressure)?
Variable Source Definition Unit of Number of Years of
Analysis Census Tracts Availability
Fatal Firearm americanviolence.org Number of victims | Census Tract 15,882 2014-2018
Shootings killed in shooting
incidents involving
multiple
individuals
Nonfatal Firearm | americanviolence.org Number of victims | Census Tract 15,882 2014-2018
Shootings injured in shooting
incidents involving
multiple
individuals
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Background and Study Overview

Evidence is emerging about associations between gentrification and health, but this research is limited by lack
of longitudinal data. Studies to date mainly use a cross-sectional or repeated cross-sectional design, leading to
selection bias because 1) new residents (i.e., gentrifiers) are included in analyses and 2) original residents who
stay in a neighborhood that gentrifies may have more health-enhancing resources than those who move. "2
Longitudinal research following original residents who move from a gentrified neighborhood is needed to
understand potential impacts on health and health equity.” To address this important gap, we propose
leveraging the nationally representative, longitudinal design of Add Health to examine differences in
individuals’ neighborhood environments, behaviors, and health outcomes among low-income residents of low-
income neighborhoods who experienced gentrification from Wave 3 to Wave 4 vs. those who did not.

Specifically, we propose linking measures of gentrification and neighborhood food and tobacco retail
environments to Add Health participants using census tracts previously identified using geocoded residential
addresses. We then plan to analyze associations between gentrification and:

1) Changes in access to food and tobacco retail from Wave 3 to 4,

2) Metabolic syndrome at Wave 4, as mediated through health of the food environment, fast food
consumption, food insecurity, housing insecurity, and stress, and

3) Smoking at Wave 4, as mediated through access to tobacco retail.

Future research could use linked data to examine associations between gentrification and additional social,
behavioral, and health outcomes, as well as between retail access and these outcomes.

Linked Variables: Gentrification

In keeping with previous research,*>® we propose measuring gentrification by comparing census tract level
changes in housing prices (median rent, median home value) and neighborhood socioeconomic status (SES)
(proportion of residents aged 25+ with a bachelor’s degree) to changes in the corresponding metropolitan
statistical area (MSA). Following a definition proposed for use in national, longitudinal health studies,? if
neighborhood SES and housing prices increase at a faster rate in the census tract than in the MSA, the census
tract will be marked as gentrified, with a 50-75™ percentile increase in housing prices indicating “gentrification”
and an above-75™ percentile increase in housing prices indicating “intense gentrification.” For tracts outside of
urban areas, census tract level changes will be compared with the corresponding state.

Linked Variables: Food and Tobacco Retail

Access to food and tobacco retail have been identified as important contextual determinants of health. Initial
evidence suggests that tobacco retail density is associated with smoking® and related health outcomes.”®
Evidence on the impact of food retail access on dietary behavior and related health outcomes is mixed, %3
nonetheless access to food retail has been identified as an important component of nutrition equity.™'® There
are currently no measures of tobacco retail linked to Add Health. Although some food retail measures are
currently available at Waves 3 and 4, these measures are not comparable across waves. Wave 3 measures
from the Obesity and Neighborhood Environment study include Euclidian and network distance between
residential addresses and the closest store for a variety of store types and food outlets, as well as counts of
these store types and food outlets within specified Euclidian and network buffers.'® Meanwhile, Wave 4
includes a census tract level measure of the Modified Retail Food Environment Index (mRFEI), a ratio of
healthy food outlets to all food outlets.'” Because the measures are different across waves, longitudinal
analyses involving change in individual exposure to food retail are not possible.

To consistently measure retail access across waves, we propose linking census tract level counts of distinct
store types derived from National Establishment Time-Series data in Waves 3 and 4. In addition to the
analyses described above, longitudinally consistent measures of food and tobacco retail environments will
allow for research on associations between retail environment change, behavior change, and change in health
risk biomarkers such as BMI, providing more robust evidence than is possible with the currently available data.



Concept Proposal Example 2
References
1. Cole HVS, Anguelovski I, Triguero-Mas M, Mehdipanah R, Arcaya M. Promoting health equity through
preventing or mitigating the effects of gentrification: a theoretical and methodological guide. Annu Rev
Public Health. 2023;44:193-211. doi:https://doi.org/10.1146/annurev-publhealth-071521-113810

2. Bhavsar NA, Kumar M, Richman L. Defining gentrification for epidemiologic research: a systematic review.
PLOS ONE. 2020;15(5):e0233361. doi:10.1371/journal.pone.0233361

3. Hirsch JA, Schinasi LH. A measure of gentrification for use in longitudinal public health studies based in the
United States. Published online 2019. Accessed July 11, 2023.
https://drexel.edu/%7E/media/Files/uhc/briefs/Gentrification_Brief.ashx?la=en

4. Gibbons J. Are gentrifying neighborhoods more stressful? A multilevel analysis of self-rated stress. SSM -
Popul Health. 2019;7:100358. doi:10.1016/j.ssmph.2019.100358

5. Ding L, Hwang J. The Consequences of Gentrification: A Focus on Residents’ Financial Health in
Philadelphia. Federal Reserve Bank of Philadelphia; 2016:16-22. doi:10.21799/frbp.wp.2016.22

6. Lee JGL, Kong AY, Sewell KB, et al. Associations of tobacco retailer density and proximity with adult
tobacco use behaviours and health outcomes: a meta-analysis. Tob Control. Published online September 3,
2021:tobaccocontrol-2021-056717. doi:10.1136/tobaccocontrol-2021-056717

7. Kong AY, Baggett CD, Gottfredson NC, Ribis| KM, Delamater PL, Golden SD. Associations of tobacco
retailer availability with chronic obstructive pulmonary disease related hospital outcomes, United States,
2014. Health Place. 2021;67:102464. doi:10.1016/j.healthplace.2020.102464

8. Galiatsatos P, Kineza C, Hwang S, et al. Neighbourhood characteristics and health outcomes: evaluating
the association between socioeconomic status, tobacco store density and health outcomes in Baltimore
City. Tob Control. 2018;27(e1):e19-e24. doi:10.1136/tobaccocontrol-2017-053945

9. Barnes R, Foster SA, Pereira G, Villanueva K, Wood L. Is neighbourhood access to tobacco outlets related
to smoking behaviour and tobacco-related health outcomes and hospital admissions? Prev Med.
2016;88:218-223. doi:10.1016/j.ypmed.2016.05.003

10. Hollis-Hansen K, Vermont L, Zafron ML, Seidman J, Leone L. The introduction of new food retail
opportunities in lower-income communities and the impact on fruit and vegetable intake: a systematic
review. Transl Behav Med. 2019;9(5):837-846. doi:10.1093/tbm/ibz094

11. Atanasova P, Kusuma D, Pineda E, Frost G, Sassi F, Miraldo M. The impact of the consumer and
neighbourhood food environment on dietary intake and obesity-related outcomes: a systematic review of
causal impact studies. Soc Sci Med. 2022;299:114879. doi:10.1016/j.socscimed.2022.114879

12. Caspi CE, Sorensen G, Subramanian SV, Kawachi |. The local food environment and diet: a systematic
review. Health Place. 2012;18(5):1172-1187. doi:10.1016/j.healthplace.2012.05.006

13. Richardson AS, Boone-Heinonen J, Popkin BM, Gordon-Larsen P. Neighborhood fast food restaurants and
fast food consumption: A national study. BMC Public Health. 2011;11(1):1-8. doi:10.1186/1471-2458-11-543

14. Kolb KH. Retail Inequality: Reframing the Food Desert Debate. Univ of California Press; 2021.

15. Freedman DA, Clark JK, Lounsbury DW, et al. Food system dynamics structuring nutrition equity in
racialized urban neighborhoods. Am J Clin Nutr. 2022;115(4):1027-1038. doi:10.1093/ajcn/nqab380

16. Gordon-Larsen P. Obesity and Neighborhood Environment. Natl Longitud Study Adolesc Health. Published
online 2009.

17. Testa A. Wave IV Modified Retail Food Environment Index (mRFEI) Codebook. Natl Longitud Study
Adolesc Adult Health. Published online 2018.





