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Abstract 

Gentrification has gained significant attention focused on its effects on health behaviors / 

risks and health outcomes. Using census tract level demographic data and health data, this 

study examines the relationship between gentrification and health and how race interacts with 

gentrification status in this relationship. I find that gentrification status is associated with 

more positive health outcomes in the absence of minority residents. This relationship is 

stronger in more intensely gentrifying tracts. However, I find that as the percent of minority 

residents living in a gentrifying tract increases this relationship flips. Increasing the percent of 

minority residents living in a gentrifying tract is associated with more negative health 

outcomes. This relationship is also stronger in more intensely gentrifying tracts. These 

findings shed new light on the relationship between gentrification and health and how the 

distribution of health outcomes perpetuates issues of health inequity.   

 

KEYWORDS: (Gentrification, Displacement, Race, Health) 

JEL CODES: (I14, I15, I12) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

 

III 

 

 

  

 

 

ON MY HONOR, I HAVE NEITHER GIVEN NOR RECEIVED 

UNAUTHORIZED AID ON THIS THESIS 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                            Greg Phillips 

 

 

 

 

 

 

 

 

 

 



   

 

IV 

 

Table of Contents 

Abstract .................................................................................................................................... II 

List of Tables ........................................................................................................................... V 

Acknowledgments ................................................................................................................. VI 

1. Introduction ...................................................................................................................... 1 

2. Literature Review ............................................................................................................ 2 

3. Data and Methods .......................................................................................................... 10 

3.1. Data ........................................................................................................................... 10 

3.2. Data Cleaning .......................................................................................................... 11 

3.3. Data Analysis ........................................................................................................... 13 

3.4. Hypotheses and Models .......................................................................................... 16 

3.5. Summary Statistics .................................................................................................. 20 

4. Results ............................................................................................................................. 23 

5. Conclusion ...................................................................................................................... 41 

6. Discussion........................................................................................................................ 42 

References ............................................................................................................................... 44 

 

 

 

 

 

 

 

 

 

 

 



   

 

V 

 

List of Tables  

 

Table 1: Aggregating split census tracts located in gentrifying neighborhoods 

Table 2: variable table 

Table 3: Summary statistics for gentrification status dataset 

Table 4: Summary statistics for regression dataset 

Table 5: Summary of results 

Table 6: Effects of gentrification status on racial demographics 

Table 7: Effects of gentrification status on health outcomes and behaviors 

Table 8: Interaction between percent minority and gentrification status on health outcomes 

and behaviors 

Table 9: Interaction between percent Black and gentrification status on health outcomes and 

behaviors 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

 

VI 

 

Acknowledgments 

 

I would like to thank Celeste Diaz Ferraro for her support and revisions throughout this 

whole process, and for all the conversations and meetings we had along the way. My paper 

would not be where it is today without her help. 

 

I would also like to thank Wade Roberts for his help with my data analysis. His guidance was 

very helpful in determining what type of regression to use and how to best control for 

differences related to the starting compositions of census tracts.  

 

 

 

 

  



   

 

   

Phillips 1 

INTRODUCTION 

Gentrification is widespread and accelerating, and it is changing urban landscapes around 

the United States. Gentrification directly impacts the physical and social environments that 

people are exposed to. As neighborhoods undergo gentrification, access and exposure to health 

resources and risks changes, and the experience of these changes and impact on health outcomes 

varies across racial and economics lines. Gentrification often forces financially vulnerable 

residents out of their neighborhood as the cost of living becomes too steep. Research on 

gentrification and health outcomes can help identify vulnerable populations who experience 

negative health outcomes because of gentrification and displacement. Studying gentrification and 

health outcomes can help us better understand the pathways through which neighborhood change 

affects health. These pathways include physical changes, disruptions to social networks, access 

to health resources and affordable food options, and stress related to housing insecurity and 

community disruption. Understanding these pathways can enable more effective intervention 

from community health initiatives. Additionally, as cities invest in their urban centers, 

understanding the relationship between gentrification and health outcomes can guide 

policymakers to develop plans that protect the health and well-being of all residents.  

With my research, I aim to understand how displacement because of gentrification 

impacts health outcomes in Boston. I first explain how gentrification is reshaping urban 

neighborhoods and how through physical, social, and economic changes this impacts the social 

and environmental determinants of health that people are exposed to. Development in declining 

neighborhoods encourages in-migration which changes the community demographic and 

consequently the community culture. Furthermore, it alters the physical environment of the 

neighborhood, with new, often more expensive, businesses replacing long-time establishments. 

The displacement and restructuring of the physical and social environments shape the economic 

environment. Gentrification leads to rising rents and overall costs of living, displacing low-

income residents. I use data from the American Community Survey to understand which census 

tracts in Boston are gentrifying and where individuals from these tracts are being displaced to. I 

then use census tract level health data to identify how health outcomes vary between gentrifying 

tracts compared to tracts where people are displaced to. From this analysis, we can better 

understand how displacement due to gentrification impacts health and how this impact varies 

across racial and economic lines. I found that gentrification had a largely beneficial impact on 

health in the absence of minority residents, but as the percent of minority residents in a 

gentrifying tract increases, gentrification becomes harmful to health behaviors / risks and 

outcomes. These findings can help policy makers mitigate risk in areas more susceptible to a 

negative health impact and help community health initiatives focus their efforts on the most 

vulnerable areas.  
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RELEVANT LITERATURE 

Gentrification 

 Gentrification describes the socioeconomic upgrading of urban neighborhoods, 

characterized by the influx of wealthier residents relative to long-term residents and rising home 

values and rents (Ding et al. 2016). Gentrification is often framed in terms of class changes, with 

middle to upper-income residents moving into historically low-income neighborhoods. However, 

to look at gentrification as a mechanism of class change alone neglects the racialized context in 

which this process unfolds (Rucks-Ahidiana 2021). Race is necessary to understand the social 

and political context in which there is contestation over urban neighborhoods (Rucks-Ahidiana 

2021). The primary characteristics of gentrification include changes to the built environment 

through renovation and new construction, rising property values and rents, shifts in businesses 

and amenities, demographic changes as new residents move-in and long-term residents are 

displaced, and cultural displacement or erasure as community demographics shift. It is critical to 

understand that gentrification is not a neutral process, but rather a process with inherent winners 

and losers, with unequal effects across race and class. The primary stakeholders of gentrification 

include real estate developers and investors, property owners, local governments, local 

businesses, new residents, and long-term residents. Integrating race into our understanding of 

gentrification is critical to understanding power dynamics that create winners and losers. 

Gentrification benefits homeowners who welcome increases in property value, developers who 

generate demand and profit from the influx of wealthier residents, new residents who benefit 

from improved access to amenities, and local governments due to an expanded tax base (Dreier 

2017). On the other hand, long-term renters, low-income individuals, and small businesses often 

bear the costs of gentrification as rising rents and cost of living force their displacement (Versey 

2018). Additionally, as new residents move-in and long-term residents are displaced, minority 

communities experience cultural erasure and loss of social networks (Versey 2018). 

Understanding the racialized context of gentrification is also necessary to understand when and 

where gentrification takes place.  

 

Causes of gentrification 

 Reinvestment in urban neighborhoods is tied to decades of government policy and 

practices that strategically disinvested in these urban centers leading to the disenfranchisement of 

minority residents (Mitchell et al. 2024). It is not by chance that these neighborhoods were 

declining. Racial segregation and discrimination in housing, lending, and lack of infrastructure 

investment perpetuated cycles of disinvestment in communities of color (Lewis 2021). It is not 

just redlining by banks and insurance companies that caused the downward spiral of minority 

neighborhood conditions. City governments used the same tactics, referred to as “Municipal 

Disinvestment” (Obermiller and Wagner). Cities targeted communities of color using tactics 

such as “benign neglect” and “planned shrinkage,” strategically reducing public services, closing 

schools, and neglecting infrastructure in these targeted areas (Obermiller and Wagner).  
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Redlining along with municipal disinvestment created the conditions necessary for 

gentrification. Ninety years ago, the Home Owners Loan Corporation (HOLC) created maps 

which document the Federal Government’s development of redlining, formalizing practices of 

exclusion and lending discrimination (Mitchell et al. 2024). Minority communities were 

characterized as “subversive” populations that compromised property value and represented a 

high risk to lenders (Redlining and Health). Redlining established a pattern of strategic 

disinvestment in minority neighborhoods, creating a cycle of racial and economic segregation 

(Mitchell et al. 2024). This strategic disinvestment led to neighborhood decay and lower property 

and land values, making these neighborhoods targets for developers (Cole et al. 2021). Although 

policies and practices enforcing racial segregation in housing became illegal in 1968 under the 

Fair Housing Act, the legacies of redlining and disparate treatment of minorities in housing 

markets persist to today (Rucks-Ahidiana 2021). Formerly redlined neighborhoods are more 

likely to be higher percentage minority, lower income, have a higher portion of renters, and have 

lower educational attainment (Redlining and Health). Racial capitalism helps to explain this 

persistence. Fundamental to the idea of racial capitalism is that capitalism occurs in a racialized 

context, and race is therefore critical to economic valuations (Rucks-Ahidiana 2021). Through 

this system, all products, places, and people are associated with a category that exists on a racial 

hierarchy (Rucks-Ahidiana 2021). This allows racial segregation in housing to persist through 

the actions of real estate agents and appraisers, banks’ decisions on mortgage lending, and white 

movers’ residential preferences (Rucks-Ahidiana 2021). Neighborhoods’ racial demographics 

informed how neighborhoods were viewed and the worth that was assigned to them, ultimately 

producing the racialized, neglected neighborhoods of today.   

The actions of municipalities and lenders caused the neglect and devaluation of minority, 

urban neighborhoods. This devaluation and decline created an environment that is particularly 

vulnerable to gentrification. Devaluation creates profit potential: developers often target older, 

smaller homes in neglected neighborhoods, since they can acquire these properties for well 

below their redevelopment potential (Munekke and Womack 2014). Redevelopment then makes 

these neighborhoods more attractive to higher-income residents and increases demand (Levy et 

al. 2006). Increasing demand for an area creates a feedback loop in which there is greater 

incentive for developers to increase the housing supply and for new amenities and businesses to 

open and serve the new, wealthier, often white population (Cole et al. 2021).  

 

The acceleration of gentrification 

While research on gentrification began in the mid 20th century, with the term 

“gentrification” first being introduced by sociologist Ruth Glass in 1964, research on the link 

between gentrification and health outcomes is a relatively new focus within the academic 

literature. An increasing number of studies began focusing on the link between gentrification and 

health since around 2015 (Tulier et al. 2019). By 2010, more than half of all large U.S. cities had 

at least one gentrifying neighborhood, making the issue more visible to those not directly 

experiencing it (Schnake-Mahl 2020), and the rate of gentrification across the fifty largest U.S. 
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cities has nearly doubled, attracting significant attention to this phenomenon in both the media 

and academic research (Smith et al. 2020). The accelerating rate of gentrification is due in part to 

an increased demand for urban-living. Fewer people are having children, and more people are 

having children later in life (Wolfe 2024), making urban life more attractive and accessible to 

young professionals (Bladen and Mateyka 2023).  

 

How gentrification impacts health outcomes: Pathways of impact 

 More than individual health is the result of genetics or one’s actions, health is the result 

of societal systems (Redlining and Health). The past and present structural factors that shape 

neighborhoods affect the social and economic resource distribution, driving current inequities in 

the distribution of health outcomes (Redlining and Health). Racial residential segregation has 

been linked to higher prevalence of cardiovascular disease, diabetes, obesity, asthma, and other 

negative health outcomes (Redlining and Health). The physical and social environments in which 

people live are important structural drivers of health (Bhavsar et al. 2022). Much of the research 

on gentrification works to link how gentrification shapes social and environmental determinants 

of health (SDOH), leading to varying health outcomes among people based on race and 

socioeconomic status (Bhavsar et al. 2022). SDOH are the conditions where people live, work, 

and play, and they are profoundly constructed by one’s neighborhood. The process through 

which gentrification impacts health is highly interconnected. Initial investment from developers 

changes the physical environment of neighborhoods as newer buildings are built and renovations 

are carried out. This increases demand for housing in the area, and wealthier residents move in, 

changing the social demographic of the neighborhood. This leads to a second wave of investment 

in restaurants, retail, and green spaces to serve these new residents, driving up the cost of living 

and further increasing demand. Increasing demand drives up rents, displacing low-income 

residents. Furthermore, the influx of new residents creates a shift in consumer preferences, and 

this coupled with rising rents causes commercial displacement as older establishments and small, 

local business are forced out. Residential displacement coupled with the in-migration of new 

residents changes the neighborhood’s social environment, leading to exclusion and cultural 

displacement. Gentrification alters the physical and social environment, driving up costs and 

causing involuntary displacement, shifting the health risks and opportunities that residents are 

exposed and have access to.  

 

Physical changes 

Although reinvestment in historically declining communities is a seemingly positive 

trend, the investments associated with gentrification occur because of and to serve the in-

migration of wealthier residents due to their spending power (Versey 2018). The physical 

changes of gentrification along with the influx of wealthier, often white, individuals alter the 

fabric of neighborhoods. In gentrifying neighborhoods, long-term residents experience a decline 

in social spaces available to them despite the influx of new business and spaces (Versey 2018). 
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Black residents living in Central Harlem noticed that many new retail spaces and restaurants 

were opening around the same time that white, wealthy residents moved in (Versey 2018). They 

felt that these new spaces catered to the new wealthier, white residents. They noted that while 

new spaces were opening for some, they saw long-term establishments that catered to them being 

forced out and closing. Long-term residents saw these new establishments as exclusive spaces; 

pricey restaurants, cafes, and bars that did not exist for the use or benefit of long-term residents 

(Versey 2018).  

Another physical change associated with gentrification is the creation of green spaces. 

Green spaces are correlated with higher reported self-health, so in theory the establishment of 

green spaces in gentrifying neighborhoods would benefit all residents (Cole et al. 2019). 

However, when adjusting for gentrification, the relationship between green spaces and the lower 

likelihood of reporting poor health was null (Cole et al. 2019). Only those with higher levels of 

education, university degree or higher, were found to benefit from new green spaces (Cole et al. 

2019). Less advantaged residents did not benefit from the creation of green spaces, suggesting 

that social exclusion is a determinant of who will benefit from these spaces (Cole et al. 2019). 

City planners create green spaces in gentrifying neighborhoods because of the influx of wealthier 

residents, and long-term residents see that city official did not make green spaces until white, 

wealthier people started moving into their neighborhood, creating the sense that these spaces are 

not for them (Versey 2018). This in turn enforces social exclusion and causes cultural 

displacement.   

The restructuring of neighborhoods can also lead to a reconfiguration of health resources. 

For example, the introduction of a high-end grocery stores can force out low-cost options and 

create a "food mirage", where healthy food options are available but unaffordable for low-

income residents. Food mirages are areas with high access to grocery stores, but only ones with 

high costs which are therefore inaccessible to low-income residents, making the experience for 

low-income residents equivalent to living in a food desert. Food mirages are most found in low-

income areas that have significant increases in the white population (Breyer and Voss-Andreae 

2013). Furthermore, food mirages are most extreme in gentrifying areas where higher-cost 

grocery stores have opened to serve the influx of wealthier residents (Breyer and Voss-Andreae 

2013). The combination of food mirages and rising rents cause significant economic pressure for 

low-income residents, potentially forcing their displacement. This economic barrier can lead to 

health issues, especially since people’s experience of food insecurity is nearly exclusively 

attributed to financial insecurity (Whittle et al. 2015).  

H1a: A higher percentage of the population in gentrifying tracts experiences food insecurity 

compared to non-gentrifying tracts. 

As neighborhoods gentrify, residents can lose or must travel further for their usual 

sources of health care as either they or their providers are displaced (Cole and Franzosa 2022). 

Health care gentrification is a shift in the type, location and delivery of urban health care 

services, and it is a phenomenon associated with gentrification (Cole and Franzosa 2022). Real-

estate speculation serves as a key link between health care gentrification and neighborhood 
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gentrification (Cole and Franzosa 2022). Real-estate speculation occurs when developers see 

profit potential in a failing hospital. The hospital is thought to generate more revenue if 

converted into housing. In the Fairmount neighborhood of Philadelphia, a gentrifying 

neighborhood, private equity investors bought St. Joseph’s Hospital and are in the process of 

converting it into housing. This hospital was considered a safety-net hospital, and historically 

served primarily Black, publicly insured and uninsured patients (Cole and Franzosa 2022). It’s 

closure demonstrates how gentrification perpetuates racial inequity in health care access and 

outcomes. A similar case happened with St. John’s Hospital in Queens, New York; private 

investors bought the hospital in 2009 and converted it into housing (Parry 2014). The movement 

and closure of health care service providers along with shifting food access in gentrifying 

neighborhoods directly impacts resident’s access to health resources. Furthermore, the effects of 

these changes are worse for low-income and minority residents who don’t have the same 

availability of alternatives as higher SES or white residents. Since economic status serves as an 

inhibitor to accessing health resources, one would expect health outcomes to be worse in low-

income neighborhoods. 

H1b: A lower percentage of the population in gentrifying tracts go for routine doctor check-ups 

than non-gentrifying tracts. 

 

Social changes 

Changes to the physical environment encourage the in-migration of wealthier residents, 

which changes the neighborhood’s social demographic. One’s social environment has a profound 

impact on their well-being and ability to manage both stress and physical ailments (Carr 2018). 

As the demographic of a neighborhood changes so do residents’ social capital and the 

community culture (Versey 2018). This can lead to social exclusion and negatively impact 

mental health (Versey 2018). Black seniors living in Central Harlem said that the racial 

composition of their neighborhood was shifting because of gentrification (Versey 2018). This 

change left these long-term residents feeling out of place and unwanted (Versey 2018). 

Participants stated that exchanges between social groups largely did not occur.  

The changing social environment within gentrifying neighborhood changes the 

community’s cultural dynamics as social norms change and trust degrades (Versey 2018). The 

displacement of long-term residents from gentrifying neighborhoods further alters the social 

environment. This shift in the social environment breaks down the social capital of long-term 

residents, causing increased isolation (Versey 2018). Social exclusion can lead to increased stress 

and reduced access to community resources. Additionally, social networks have been shown to 

improve positive health behaviors and outcomes while reducing the risk of adverse health 

outcomes in many studies (Foong et al. 2021, Braren 2023 Ellward et al. 2019). Adults living in 

gentrifying neighborhoods have been shown to have higher rates of anxiety and depression 

(Bhavsar et al. 2022), likely due to the breakdown of social networks and loss of community ties. 



   

 

 

Phillips  7 

  

Those that are displaced from gentrifying neighborhoods tend to already be the most vulnerable, 

and involuntary displacement from one’s community represents an even more significant 

disruption to one’s social environment than that from the social shifts within gentrifying 

neighborhoods. Therefore, one would expect that adverse health consequences due to social 

network breakdown are worse for displaced residents compared to residents in gentrifying 

neighborhoods. Increased social isolation due to the changing social environment may also lead 

residents to cope with stressors in less healthy ways.  

H1c: Gentrifying tracts have higher percentage of people experiencing low social and emotional 

support than non-gentrifying tracts. 

H1d: A higher percentage of the population in gentrifying tracts experience depression 

compared to non-gentrifying tracts. 

H1f: A higher percentage of the population in gentrifying tracts experience social isolation 

compared to non-gentrifying tracts. 

H1g: A higher percentage of the population in gentrifying tracts binge drinks compared to non-

gentrifying tracts. 

The impact of stress on health 

 Gentrification is stressful for long-term residents. Residents of gentrifying neighborhoods 

see their neighborhood’s social demographic and culture change as new residents move in and 

neighbors and friends are forced out. They experience the loss of community establishments as 

consumer preferences change and new businesses open, forcing out small, local businesses. They 

see the cost-of-living increase because of the physical and social changes forced upon their 

neighborhood. This increase represents a significant financial burden for low-income residents 

and causes stress. Psychosocial stress a significant risk factor when looking at negative health 

behaviors, health outcomes, and as a mediator between low socioeconomic status (SES) and 

health (Schmool et al. 2015), so stress is one of the ways that gentrification is linked to health 

outcomes. Residents of gentrifying neighborhoods have cited that their experience of 

gentrification is a significant source of stress (Schmool et al. 2015), and they express a feeling of 

sadness and loss for their neighborhood and community. On top of this, landlords are cited to be 

neglectful to long-term residents in gentrifying neighborhoods, causing a feeling of 

powerlessness among tenants (Schmool et al. 2015). 

Gentrification has also been shown to increase the police presence in neighborhoods 

(Santos et al. 2021). This seemingly is a positive change since it would reduce or deter crime. 

However, among Black Americans, police interactions were associated with a twofold higher 

prevalence of poor mental health compared to those with no police interactions (McLeod et al. 

2019). Additionally, a study conducted with minority New York residents found that police and 
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safety, and gentrification and racism were the primary social stressors in residents’ daily lives 

(Schmool et al. 2015).  Residents stated that the police would bother them while they were 

simply trying to mind their business, and residents expressed concern for their safety given the 

prevalence of police brutality on people of color (Schmool et al. 2015). Thus, gentrification, 

through several mechanisms, represents a source of stress in the lives of long-term residents, 

especially among minority residents and low-income residents who face stress from police 

presence and financial insecurity respectively.  

Research has shown that stress negatively impacts mental health, with stress increasing 

rates of depression, anxiety, and other mental health issues (Almeida 2024). Since gentrification 

involves significant disruption to the lives and communities of long-term residents and has been 

cited to be a source of stress (Schmool et al. 2015), one would expect those experiencing 

gentrification or displacement due to gentrification to be at a higher risk for negative mental 

health outcomes.   

 

H1e: A higher percentage of the population in gentrifying tracts experience frequent mental 

distress compared to non-gentrifying tracts. 

Economic changes 

The physical and social changes that occur in gentrifying neighborhoods increase demand 

and lead to an increase in property values and rents (Franco et al. 2019). This reduces the supply 

of affordable housing, and ultimately drives up the cost of living. Increased living costs reduce 

the ability of disadvantaged residents to pay for health resources, creating a potential health risk 

among this group (Delong 2023). Additionally, the intrusion of retail spaces catering to new 

residents changes the commercial landscape of the neighborhood, impeding low-income 

residents’ ability to get living necessities (Delong 2023). The increase in the portion of income 

spent on housing also reduces residents’ ability to pay for food, leading to greater food insecurity 

especially when considering the association between food mirages and gentrifying 

neighborhoods. This leads to higher risks of malnutrition and other negative health outcomes 

(Whittle et al. 2015). Rising livings costs ultimately lead to the displacement of low-income 

residents as they are priced out of their own neighborhood.  

Variation in mobility and displacement 

Residents having to move out of their neighborhood due to gentrification are constrained 

in their search since they tend to be lower income. Therefore, it is worth examining the quality of 

the residential move that is occurring (Delong 2023). Among all movers, financially vulnerable 

individuals are more likely to make a downward move, move to a neighborhood with a lower 

median income (Ding et al. 2017). Additionally, low-income movers moving out of a gentrifying 

neighborhood are more likely to move to a lower income neighborhood when compared to 

similar residents moving from non-gentrifying neighborhoods (Ding et al. 2017). The degree to 
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which gentrification is occurring in the neighborhood intensifies this phenomenon, meaning that 

already disadvantaged residents are even more likely to move to economically worse 

neighborhoods when gentrification is more intense. Over time, higher living costs are likely to 

force vulnerable residents out of their neighborhood, and when vulnerable individuals are 

moving out of intensely gentrified neighborhoods the likelihood that this is a downward move is 

high. Furthermore, residents who are unable to remain in their neighborhood due to rising costs 

are likely to be constrained in their housing search as gentrification occurs throughout their city, 

reducing the supply of affordable housing. This involuntary displacement represents a significant 

disruption to the lives and communities of vulnerable residents. Since residents moving out of 

gentrifying neighborhoods are ending up in a more disadvantaged area, their exposure to health 

risks increases. Furthermore, involuntary displacement likely leads to adverse mental health 

outcomes related to stress and financial insecurity. Since displacement varies across race and 

class, it is likely that it functionally reinforces health inequities. Since the history of racial 

residential segregation created neighborhoods which are prone to gentrification, it is likely that 

as gentrification occurs, long-term minority residents are forced out of their homes.  

H4a: The percent of minority residents is lower in more intensely gentrified tracts compared to 

non-gentrifying tracts.  

H4b: The percent of Black residents is lower in more intensely gentrified tracts compared to 

non-gentrifying tracts. 

 

Does gentrification perpetuate health inequities? 

The social and economic resource distribution, shaped by one’s neighborhood, create 

disparities in the distribution of health outcomes. Gentrification reshapes the social and 

economic resource distribution, changing the sort of access / exposure that residents have as 

residential and commercial displacement takes place. While it is understood that the history of 

redlining and racial residential segregation fuel gentrification, and that the effects of 

gentrification vary across racial and class lines, it is unclear how displacement from gentrifying 

neighborhoods impacts health outcomes. I am asking in this study how displacement from 

gentrifying neighborhoods and race and class interact to perpetuate health inequalities. I predict 

that displacement due to gentrification is positively associated with adverse health outcomes, 

meaning that the health outcomes among displaced individuals are worse compared to those in 

gentrifying tracts, and that displacement functionally reinforces health inequity. If displacement 

varies by race, and health outcomes in displacement tracts are worse, then we would expect that 

the impact of gentrification on health varies for different racial groups.  

H2: The percent of minority residents is associated with an increase in the percent of the 

population experiencing the previously considered health outcomes in gentrifying tracts. 
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H3: The percent of minority residents is associated with an increase in the percent of the 

population experiencing the previously considered health outcomes in gentrifying tracts. 

 

DATA  

 To test these hypotheses, I chose to take a quantitative approach. Using a quantitative 

approach allows for a granular analysis of how displacement, gentrification, and health outcomes 

are related to each other. For the purpose of this study, I focus on gentrification in Boston. 

Boston provides an interesting case study since it has been ranked as the third most gentrified 

city in the U.S. (NCRC 2021). Furthermore, Boston has a history of racial and economic 

segregation, and with a booming economy and large student population, which can constrain 

housing supply, it is incredibly vulnerable to gentrification. Boston exhibits extreme levels of 

economic inequality between new-comers and long-term residents, and due to a constrained 

housing supply, gentrification has driven up rents and forced the displacement of many long-

term residents in areas such as Roxbury, Dorchester, and East Boston (The Daily Free Press 

2021). This has created significant changes in the community demographics and physical 

environments of these neighborhoods, making Boston a prime area to focus on for the aims of 

my study.   

 Data for this study comes from the American Community Survey (ACS) and CDC 

dataset PLACES: Local Data for Better Health for the years of 2010-2022 and 2021-2022 

respectively. Both datasets include census tract level information, allowing for an analysis of 

gentrification and its impacts at this level. Census tracts generally have several thousand 

residents; of those that I am looking at the minimum population is 8, the maximum population is 

9455, and the median is 3545.5. For this study, I determine which tracts are gentrifying tracts and 

which are displacement tracts (tracts where displaced residents from gentrifying tracts move to) 

using the mobility and housing ACS datasets. I then use health outcome data from PLACES: 

Local Data for Better Health to see how the distribution of health outcomes varies between these 

identified tracts.  

 In identifying relevant census tracts, I determine which tracts are gentrifiable, gentrifying, 

non-gentrifying, and destinations for displaced residents. To do so, I use variable stand-ins for 

the phenomenon of gentrification. I adopt the criteria for census tract characterization developed 

in Ding and colleagues’ (2016) study of gentrification and mobility in Philadelphia. Gentrifiable 

tracts are census tracts that could experience gentrification; these tracts have a median household 

income below the citywide median at the beginning of the period of analysis, 2018 in my case. 

For a tract to be gentrifying, one experiencing gentrification, it must meet the following criteria. 

The tract must be gentrifiable at the beginning of the analysis and have an above citywide 

median percentage increase in either its median home value or median rent and have an above 

citywide median increase in share of college educated residents. Non-gentrifying tracts are those 

that are gentrifiable based on the previous definition but fail to meet the gentrifying criteria. 

More on my variables and their components can be found in table 1. 
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 Since gentrification is a dynamic and occurs as a stage-like process Ding et al. used 

subcategories for gentrifying areas to reflect these differences. They categorized tracts that 

gentrified from 1980 to 2000 and were gentrifying from 2000-2013 as continued gentrification. 

They also broke down gentrifying tracts by intensity. While I don’t have data before 2010 and 

therefore cannot assess whether this gentrification represents continued gentrification, I do have 

the necessary data to categorize gentrification intensity. I construct the variable for level of 

gentrification using the following components: median income, median home value, median rent, 

and educational attainment, adopting the same categories used in Ding and colleagues’ (2016) 

study. They rate the level of gentrification as weak, moderate, or intense. Weak gentrification 

constitutes gentrifying tracts that are in the bottom quartile of gentrifying tracts for rent and 

home value during the period of analysis. Moderate gentrification constitutes gentrifying tracts 

in either the second or third quartile for rent and value, and Intense gentrification constitutes 

tracts in the top quartile for rent and value. Categorizing the intensity of gentrification is 

important for my study since it allows for us to have a more nuanced view and analysis on the 

relationship between gentrification and health outcomes.  

 While previous studies have not looked at the tracts where displaced residents move to, a 

study by Lim et al. looked at displaced residents and defined them as those who had ever moved 

to a non-gentrifying, poor neighborhood (Lim et al. 2017). Building on this interpretation of 

displacement, I define displacement tracts as those that are non-gentrifying based on the 

previous definition and have an above citywide median increase of new residents during the 

period of analysis.  

 I include demographic information on race, percent minority and percent Black, to see 

what sort of effect race has on the relationship between displacement, gentrification, and health 

outcomes. This is important to see how displacement and gentrification may reinforce issues of 

health inequity. The health outcomes that I include are heart disease, depression, food insecurity, 

lack of social and emotional support, binge drinking, high blood pressure, short sleep duration, 

fair or poor self-rated health, visits to a doctor for routine check-ups in past year, and frequent 

mental distress. I include a wide range of both physical and mental health outcomes to see how 

the impact of displacement and gentrification functions on different conditions. These health 

outcomes relate back to the pathways of impacts and the ways in which gentrification alters 

SDOHs.  

 

DATA CLEANING 

 

 My primary challenge when it came to data cleaning was discrepancies in the census tract 

boundaries between years. To determine the gentrification status of each tract I needed complete 

data across all year, 2010 to 2022. While I did not run into issues with most tracts, there were 20 

tracts that were present from 2010-2018 and missing 2019 onwards. To correct for the tract splits 

that occurred between 2018 and 2019, I found maps of the two versions of the boundaries (a 

2010 tract map and 2020 tract map) and aggregated split tracks back to the boundaries used at 
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the beginning period of my analysis. Additionally, I checked population total in years 2018 and 

2019 for those areas to test if the aggregation of split tracts is feasible. Table 2 includes these 

relevant tracts as well as population totals. For my study, I focused on cleaning census tracts 

located in neighborhoods that had previously been identified as gentrifying in a Harvard study on 

mapping neighborhood change in Boston (Hermann et al. 2019). 

 

 

Table 1: Aggregating split census tracts located in gentrifying neighborhoods 

Original tract Neighborhood 2018 population Split tracts 2019 aggregate 

population 

612 South Boston 4544 61201, 61203, 

61204 

4746 

705 South End 5761 70501, 70502 6017 

708 South End 3555 70801, 70802 3537 

709 South End 3087 70901, 70902 3072 

813 Roxbury 4885 81301, 81302 4708 

10203 Fenway 5596 10205, 10206 5853 

110103 Jamaica Plains 6674 110104, 110105, 

110106 

6875 

 

Using the maps of the different census tract boundaries I was able to see geographic how 

these tracts split and what the new tract numbers were. Having the population total serve as a 

check, allowed me to understand if this aggregation back to the original tract was an appropriate 

solution.  

 When aggregating split tracts, I had to sum certain variables while averaging others. If 

the variable included a raw count of some characteristic (total population, White, Moved in the 

last year, etc.) I summed the variable across the splits tracts. If the variable included a median or 

a percent (median age, median income, median home value, median rent, percent of the 

population experiencing depression, etc.) then I average the variable amongst the split tracts. 

This allowed me to generate the relevant variables and obtain complete data across all years for 

the relevant census tracts. The code that I used to aggregate split tracts can be found in appendix 

a. 
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DATA ANALYSIS 

 

 For my analysis, I ran multiple linear regressions to test my hypotheses and understand 

the relationship between gentrification, displacement, and health outcomes. I chose to use an 

OLS regression since gentrification status is a fixed characteristic of each census tract in my 

dataset. Since gentrification status doesn't vary over time, an OLS model allows me to directly 

estimate the effect of different gentrification statuses (weak, moderate, intense, etc.) on health 

outcomes. Additionally, since I was working with a cross-sectional dataset, an OLS regression is 

the most suitable option. Gentrification status was a categorical variable, and I set non-

gentrifying as the reference group. I included control variables to isolate the effect of 

gentrification on health outcomes. I controlled for the tract composition at the starting point so 

that I could isolate the effect of gentrification status. The controls that I used are all from the 

ACS 2008-2012 5-year aggregate, and include median age, percent white, percent Black, percent 

Asian, percent Latino, percent with a bachelor’s degree or higher, median household income, 

percent owner occupied, and percent living below the poverty line. I regressed population health 

measures at time 2 (2022) against demographic characteristics at time 1 (08-12 5-yr aggregate) 

and gentrification status. I used robust standard errors to correct for heteroskedasticity, avoiding 

biased standard errors and providing me with more reliable results. My hypotheses and the 

models I used to test them are outlined below.  

 

Table 1 includes all the relevant variables that I used in my analysis as well as their components 

and what they represent.  

Table 2: variable table 

Variable Components What it represents 

Gentrifiable Median income Whether or not a census tract 

can experience 

gentrification. If the median 

income is below the citywide 

medianincome at the start of 

the analysis, then the tract is 

gentrifiable. 

Gentrifying Median home value, median 

rent, educational attainment 

Whether or not a census tract 

is experiencing 

gentrification. To meet the 

critieria the census tract must 

be gentrifiable by the above 
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criteria and have an above 

citywide median percentage 

increase in either its median 

home value or median rent 

and have an above citywide 

median increase in share of 

college educated residents. 

Weakly gentrified Median rent or home value Tract is gentrifying and is in 

the bottom quartile in terms 

of median rent or home 

value among gentrifying 

tracts 

Moderately gentrified Median rent or home value Tract is gentrifying and is in 

the 2nd or 3rd quartile in 

terms of median rent or 

home value among 

gentrifying tracts 

Intensely gentrified Median rent or home value Tract is gentrifying and is in 

the top quartile in terms of 

median rent or home value 

among gentrifying tracts 

Non-gentrifying Median income, median 

home value, median rent, 

educational attainment 

The census tract is 

gentrifiable by the previous 

conditionas but fails to meet 

the conditions to be 

considered gentrifying.  

Displacement tract Moved in the last year The census tract is non-

gentrifying by the previous 

definition and has an above 

citywide median number of 

residents moving in over the 

period of the analysis.  

Moved in the last year Movedinthelastyear The number of residents that 

moved into the census tract 

in the last year.  

Year Year The year. 

pMinority22 Total population, white non-

Hispanic 

The percent of the census 

tract population that is non-

white.  

pBlack22 Total population, Black or 

African American 

The percent of the 

population that is Black.  
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CHD Coronary heart disease 

among adults 

The percent of the census 

tract age >=18 that 

experience coronary heart 

disease.  

Depression Depression among adults The percent of the census 

tract age >=18 who 

responded yes to having ever 

been told by a doctor, nurse, 

or other health professional 

they had a depressive 

disorder, including 

depression, major 

depression, dysthymia, or 

minor depression. 

Food insecurity Food insecurity in the past 

12 months 

The percent of the census 

tract who reported that the 

food that they bought 

always/usually/sometimes 

did not last, and they didn’t 

have money to get more. 

Lack of social and emotional 

support 

Lack of social and emotional 

support 

The percent of the census 

tract who report sometimes, 

rarely, or never getting the 

social and emotional support 

needed. 

Binge drinking Bing drinking among adults The percent of the census 

tract age >=18 who report 

having ≥ 5 drinks (men) or ≥ 

4 drinks (women) on ≥ 1 

occasion during the previous 

30 days. 

Short sleep duration Short sleep duration among 

adults 

The percent of the census 

tract age >=18 that get less 

than 7 hours of sleep per 

night. 

Fair or poor self-rated health Fair or poor self-rated health The percent of the census 

tract that report their health 

as fair or poor. 

Routine doctor visits Visits to the doctor for 

routine checkups in the past 

year 

The percent of the census 

tract who report having been 

to a doctor for a routine 

checkup (e.g., a general 
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physical exam, not an exam 

for a specific injury, illness, 

or condition) in the previous 

year. 

Frequent mental distress Frequent mental distress 

among adults 

The percent of the census 

tract age >=18 who report 

that their mental health 

(including stress, depression, 

and problems with emotions) 

was not good for 14 or more 

days during the past 30 days. 

Socially isolated Feeling socially isolated The percent of the census 

tract age >=18 who report 

feeling socially isolated 

Medage0812 Median age  The median age for 2008-

2012 aggregate 

Pwhitenh0812 Percent White, non-Hispanic The percent of the 

population that is White, 

non-Hispanic, for the 2008-

2012 aggregate 

Pblacknh0812 Percent Black, non-Hispanic The percent of the 

population that is Black, 

non-Hispanic, for the 2008-

2012 aggregate 

Pasiannh0812 Percent Asian, non-Hispanic The percent of the 

population that is Asian, 

non-Hispanic, for the 2008-

2012 aggregate 

Platino0812 Percent Latino The percent of the 

population that is Latino for 

the 2008-2012 aggregate 

Pbachup0812 Percent with bachelor’s 

degree or higher 

The percent of the 

population that has a 

bachelor’s degree or higher 

for the 2008-2012 aggregate 

Mhi0812 Median household income The median household 

income for the 2008-2012 

aggregate 

Pownocc0812 Percent of owner-occupied 

units 

The percent of the occupied 

housing units that are owner 

occupied for the 2008-2012 

aggregate 
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Ppov0812 Percent of population living 

below the poverty line 

The percent of the 

population that living below 

the poverty line for the 

2008-2012 aggregate 

 

 

HYPOTHESES AND MODELS 

My first set of hypotheses (H1) aim to understand then test how gentrification impacts health 

outcomes and behaviors / risks. My second and third set of hypotheses (H2 and H3) aim to test 

an understand how race interacts with gentrification status to impact health. My fourth set of 

hypotheses (H4) aim to test and understand how gentrification impacts the racial composition.  

 

H1: Testing the impact of gentrification on health 

The general model that I used to test my H1 hypotheses is 

𝐻𝑒𝑎𝑙𝑡ℎ2022 = 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12 + 𝛽4 ∗
𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7 ∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗

𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10 ∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 + 𝜖  

 

H1a: A higher percentage of the population in gentrifying tracts experiences food insecurity 

compared to non-gentrifying tracts.  

 

𝐹𝑜𝑜𝑑𝐼𝑛𝑠𝑒𝑐𝑢𝑟𝑖𝑡𝑦2022 = 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗

𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12 + 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7 ∗
𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10 ∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 + 𝜖  

 

H1b: A lower percentage of the population in gentrifying tracts go for routine doctor check-ups 

than non-gentrifying tracts. 

𝑅𝑜𝑢𝑡𝑖𝑛𝑒𝐶ℎ𝑒𝑐𝑘𝑢𝑝𝑠2022 = 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗

𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12 + 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7 ∗

𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10 ∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 + 𝜖  
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H1c: Gentrifying tracts have higher percentage of people experiencing low social and emotional 

support than non-gentrifying tracts. 

𝐿𝑎𝑐𝑘𝑂𝑓𝑆𝑢𝑝𝑝𝑜𝑟𝑡 = 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗

𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12 + 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7 ∗

𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10 ∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 + 𝜖  

 

H1d: A higher percentage of the population in gentrifying tracts experience depression 

compared to non-gentrifying tracts. 

𝐷𝑒𝑝𝑟𝑒𝑠𝑠𝑖𝑜𝑛2022 = 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12 +

𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7 ∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗
𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10 ∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 + 𝜖  

 

H1e: A higher percentage of the population in gentrifying tracts experience frequent mental 

distress compared to non-gentrifying tracts. 

𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑡𝐷𝑖𝑠𝑡𝑟𝑒𝑠𝑠2022 = 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗

𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12 + 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7 ∗

𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10 ∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 + 𝜖  

 

H1f: A higher percentage of the population in gentrifying tracts experience social isolation 

compared to non-gentrifying tracts.  

𝑆𝑜𝑐𝑖𝑎𝑙𝑙𝑦𝐼𝑠𝑜𝑙𝑎𝑡𝑒𝑑2022 = 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗

𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12 + 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7 ∗

𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10 ∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 + 𝜖  

 

 

H1g: A higher percentage of the population in gentrifying tracts binge drinks compared to non-

gentrifying tracts.  
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𝐵𝑖𝑛𝑔𝑒𝐷𝑟𝑖𝑛𝑘2022 = 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗

𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12 + 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7 ∗
𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10 ∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 + 𝜖  

 

H1h: A higher percentage of the population in gentrifying tracts experience a short sleep 

duration compared to non-gentrifying tracts.  

𝑆ℎ𝑜𝑟𝑡𝑆𝑙𝑒𝑒𝑝2022 = 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12 +

𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7 ∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗

𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10 ∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 + 𝜖  

 

H1i: A higher percentage of the population in gentrifying tracts rate their health as fair or poor 

compared to non-gentrifying tracts.  

𝐹𝑎𝑖𝑟𝑂𝑟𝑃𝑜𝑜𝑟𝑆𝑅𝐻2022 = 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗
𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12 + 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7 ∗

𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10 ∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 + 𝜖  

 

 

For the H2 set I tested the same health behaviors and outcomes but included an interaction term 

for percent minority. I predict that percent minority will be positively associated with negative 

health outcomes in gentrifying tracts. The general equation that I used was  

𝑯𝟐:  𝐻𝑒𝑎𝑙𝑡ℎ2022 = 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12 +

𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7 ∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗
𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10 ∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 ∗ 𝑝𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦2022 + 𝜖  

 

For each specific model I simply changed the health outcome, the dependent variable.  

 

For the H3 set I tested same health variables and tested the interaction between percent Black 

and gentrification status. I predict that percent Black will be positively associated with negative 

health outcomes in gentrifying tracts. The general equation that I used was 
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𝑯𝟑:  𝐻𝑒𝑎𝑙𝑡ℎ2022 = 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12 +

𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7 ∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗
𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10 ∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘2022 + 𝜖  

 

  

Lastly, for H4 I tested the impact of gentrification status on racial composition, specifically 

looking at percent minority and percent Black.  

 

H4a: The percent of minority residents is lower in more intensely gentrified tracts compared to 

non-gentrifying tracts.  

𝑝𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦2022 = 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12 +
𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7 ∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗

𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10 ∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 + 𝜖  

 

H4a: The percent of Black residents is lower in more intensely gentrified tracts compared to 

non-gentrifying tracts.  

𝑝𝐵𝑙𝑎𝑐𝑘2022 = 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12 + 𝛽4 ∗

𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7 ∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗

𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10 ∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 + 𝜖  

 

 

SUMMARY STATISTICS 

 

I calculated two sets of summary statistics. One for the dataset used in determining gentrification 

status (this dataset includes data ACS data from 2010-2022), and one for the dataset that I used 

to test my models (this dataset includes health outcomes as well as baseline demographic data 

from the 2008-2012 5-year aggregates).  

 

Table 3: Summary statistics for gentrification status dataset 



   

 

 

Phillips  21 

  

Variable Obs Mean Std. Dev. Min Max 

Year 2,184 2016 3.742514 2010 2022 

CensusTract 2,184 45,575.35 91,389.48 103 980,101 

Totalpopulation 2,184 3,832.287 1,423.212 287 9,455 

Black or 

African 
2,184 938.9876 1,222.708 0 6,811 

White alone 2,184 1,706.804 1,207.371 0 5,218 

Higher 

Education 
2,184 1,116.25 770.5201 3 4,273 

Moved in last 

year 
2,184 322.956 610.1558 0 5,476 

Median Age 

(years) 
2,184 34.32392 6.343302 19.5 60.3 

Median Income 

($) 
2,172 35,053.17 19,055.95 2,576 146,579 

Median Home 

Value 
2,184 295,117.4 353,253.9 0 1,747,000 

Median Gross 

Rent 
2,184 882.7357 991.9952 0 5,147 

Median Home 

Equity 
2,106 74.5228 58.69932 -100 327.3585 

Median Gross 

Rent % 

increase 

2,158 59.4369 62.11958 -100 509.5324 

Higher 

Education % 

increase  

2,184 124.6322 198.2197 0 1,423.595 

Gentrification 

Status 
1,482 2.905533 1.223993 1 5 

 

 

Table 4: Summary statistics for regression dataset 

Variable Obs Mean Std. Dev. Min Max 

CensusTract 50 82202.14 57210.08 202 170702 

Totalpopulation 50 4467.34 1348.89 1701 7350 

BlackorAfrican 50 881.58 1094.53 31 4431 
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Whitealone 50 1660.42 902.04 45 3585 

HigherEducation 50 1240.10 735.25 237 3070 

Movedinlastyear 50 565.06 302.25 91 1332 

Medianincome 50 35408.93 15413.54 5458 64167 

Medianhomevalue 50 593056.70 380583.30 0 1747000 

Mediangrossrent 50 1837.59 778.48 0 4441 

Gentrification 50 3.40 1.51 1 5 

Poptot0812 50 4206.96 1257.48 1727 6767 

Medage0812 50 31.63 6.97 19.80 47.40 

Pwhitenh0812 50 42.60 22.15 1.40 79.67 

Pblacknh0812 50 19.39 22.60 0.90 89.75 

Pasiannh0812 50 12.32 12.35 0.00 69.66 

Platino0812 50 22.84 16.76 4.08 70.77 

Pbachup0812 50 36.52 22.82 4.46 84.32 

Mhi0812 50 40440.98 16648.69 12921 72390 

Pownocc0812 50 28.26 19.73 0.00 78.04 

Ppov0812 50 28.28 15.78 4.53 63.98 

NewCHD 50 4.99 1.81 1.00 9.80 

Newdepression 50 24.53 2.70 20.30 31.80 

Newfoodinsecure 50 20.34 8.07 7.50 36.90 

Newlackofsleep 50 28.10 3.50 21.20 34.80 

Newbingedrinking 50 19.47 3.00 14.00 26.00 

Newshortsleep 50 34.79 3.55 28.20 42.90 

Newfairpoorhealth 50 17.56 5.60 7.00 30.40 

Newdocvisits 50 75.20 3.36 70.10 82.90 

Newmentaldistress 50 19.70 3.60 14.00 29.30 

Newsocialisolated 50 38.36 3.24 33.30 46.10 

PBlack22 50 19.22 20.84 0.79 79.54 

PMinority22 50 61.29 19.32 32.88 99.28 



   

 

 

Phillips  23 

  

RESULTS 

Table 5: Summary of results 

Hypothesis 

 

Supported / Not support 

Gentrification status is negatively associated with the 

percent of minority residents relative to non-gentrifying 

tracts. 

Supported 

Gentrification status is negatively associated with the 

percent of Black residents relative to non-gentrifying 

tracts. 

Supported 

Gentrification status is positively associated with adverse 

health behaviors and outcomes relative to non-gentrifying 

tracts. 

Not supported 

The percent of minority residents living in gentrified tracts 

is positively associated with adverse health behaviors and 

outcomes relative to non-gentrifying tracts.  

Supported 

The percent of Black residents living in gentrified tracts is 

positively associated with adverse health behaviors and 

outcomes relative to non-gentrifying tracts. 

Supported 

 

As gentrification continues and becomes more mature in areas, minority and Black residents are 

pushed out. 

Table 6 includes the results from my models testing the relationship between race and 

gentrification status relative to non-gentrifying tracts. I found no statistically significant evidence 

that the percent of minority or percent of black residents decreases as the intensity of 

gentrification increases. In the model that tested the effect on the percent of the residents that are 

minorities, as gentrification status increased from weak to intense, the relationship flipped from 

positive to negative. A weakly gentrified tract was associated with a 2.8% increase in the percent 

of minority residents. Moderately and intensely gentrified tracts were associated with a 1.25% 

and 7.8% decrease in the percent of minority residents respectively. Additionally, displacement 

tracts were associated with a 4.7% increase in the percent of minority residents. A similar trend 

is notable in the results that tested the effect of gentrification on the percent of Black residents. 

Although not statistically significant, the directions of these relationships demonstrated that more 

intensely gentrified tracts ten to have a smaller percentage of minority and black residents 

compared to non-gentrified tracts. Additionally, displacement tracts have a higher percentage of 

minority and black residents compared to non-gentrifying tracts. This makes sense given what 

we know broadly about income, educational attainment, and homeownership rates among 

minorities living in historically low-income areas. As the gentrification matures and the intensity 

increases, many of the mechanisms through which gentrification forces displacement have the 

time to fully develop. Intensely gentrified tracts have higher rents, causing economic 
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displacement as renters are forced to move-out or allocate a larger portion of their incomes to 

rent. Additionally, as residents are forced out, there is greater breakdown in previously existing 

social networks.  

 

Table 6: Effects of gentrification status on racial demographics 

Predictors pMinority22 pBlack22 

 

Controls for starting 

composition 

 

 

Median Age -0.654*** 

(-2.83) 
 

-0.2265 

(-0.98) 
 

Percent white -1.061* 

(-1.83) 
 

-0.2333 

(-0.56) 
 

Percent Black -0.4343 

(-0.74) 
 

0.6541 

(1.51) 
 

Percent Asian -0.6611 

(-1.00) 

 

-0.1315 

(-0.28) 

 

Percent Latino -0.4959 

(-0.86) 

 

-0.2729 

(-0.63) 

 

Educational 

attainment 
-.3089**** 

(-3.47) 

 

-0.0915 

(-1.34) 

 

Median household 

income 
-0.0001 

(-0.77) 

 

0.0001 

(0.50) 

 

Percent owner 

occupied 
-0.0135 

(-0.12) 
 

-0.0626 

(-0.72) 
 

Percent 

impoverished 
-0.2065 

(-1.06) 
 

-0.1624 

(-1.01) 
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Notes: Robust t-statistics in parentheses. 

*P < .10  **P < .05  ***P < .01  ****P < .001 

 

Gentrification status alone was primarily associated with a decrease in negative health 

behaviors and outcomes. 

Table 7 shows the effects of gentrification status on health behaviors, health risks, and 

health outcomes relative to non-gentrifying tracts. I found no support for H1a, which predicted 

that gentrification would lead to a higher percentage of the population experiencing food 

insecurity. In fact, intensely gentrifying tracts were found to have an 8% decrease, with 

significance at the 5% level, in food insecurity relative to non-gentrifying tracts. My controls 

worked as expected, with a one percent increase in the percent of bachelor’s degrees or above 

resulting in 0.2% decrease, significant at the 1% level, in the percent of the population 

experiencing food insecurity. Additionally, a one percent increase in the percent of people living 

below the poverty resulted in a 0.17% increase, significant at the 1% level, in the percent of 

people experiencing food insecurity.  

 I found weak support for H1b, which predicted that a lower percentage of the population 

would report going for routine doctor checkups in gentrifying tracts than in non-gentrifying 

tracts. Although support for this relationship was weaker, the direction of the relationship was 

consistent with my predictions. That is, moderately and intensely gentrifying tracts saw a 

decrease in the percent of population having routine checkups. Furthermore, displacement tracts 

 

Gentrification status 

Weakly gentrified 2.8114 

(0.62) 

1.0221 

(0.28) 

Moderately 

gentrified 
-1.2518 

(-0.39) 
 

0.5142 

(0.19) 
 

Intensely gentrified -7.7755 

(-1.24) 

 

-6.7935 

(-1.29) 

 

Displacement tract 4.707* 

(1.81) 

 

4.1951 

(1.48) 

 

Y-intercept 175.869** 

(2.68) 

 

37.0115 

(0.79) 

 

R2 .9137 .8074 
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were associated with a 1% decrease, significant at the 5% level, in the percent of the population 

going for routine doctor checkups.  

 H1c suggested that gentrifying tracts had a higher percentage of their population who 

experienced a lack of social and emotional support compared to non-gentrifying tracts. I did not 

find any strong relationship here. There was a weak but significant relationship between a couple 

of the controls. A one year increase in median age is associated with a .2% decrease, significant 

at the 1% level, in the percent of the population experiencing a lack of social and emotional 

support, and a one percent increase in the percent of the population with a bachelor’s degree or 

higher was associated with a .1% decrease, significant at the .1% level, in the percent of the 

population experiencing a lack of social and emotional support.  

 There was no support for H1d, which predicted that a higher percentage of the population 

in gentrifying tracts experience depression. Although the relationships were insignificant, 

moderately gentrifying, intensely gentrifying, and displacement tracts were positively associated 

with the percent of the population experiencing depression. H1e and H1f, which predicted that 

gentrifying tracts have a higher percentage of the population experiencing frequent mental 

distress and a higher percentage of the population feeling socially isolated respectively, had 

similar results to H1d. In both cases, median age and the percent of the population with 

bachelor’s degrees or higher were associated with a decrease in the percent of the population 

experiencing the adverse health outcome. No significant or defined relationship was found 

between gentrification and either frequent mental distress or feeling socially isolated.  

 H1g and H1h considered health behaviors, predicting that gentrifying tracts would have a 

higher percent of the population that binge drinks and higher percent of the population that has a 

short sleep duration during the night respectively. While the relationships from testing H1g were 

insignificant, the direction of this relationship aligned with what was predicted. Gentrifying and 

displacement tracts were all associated with an increase in the percent of the population that 

binge drinks. There was a weak, but significant, negative association between median age and 

binge drinking. The results from H1h did not support my prediction. Gentrifying tracts and were 

negatively associated with short sleep duration. Intensely gentrified tracts had a 2% decrease, 

significant at the 5% level, in the percent of the population with a short sleep duration.  

 Testing H1i, no strong or significant relationships were found between gentrification 

status and fair or poor self-rated health. Lastly, looking at a physical health outcome, coronary 

heart disease, H1j predicted that gentrifying tracts would have a greater percent of the population 

who experience this condition. However, the results do not support this. In fact, moderately 

gentrifying tracts and displacement tracts saw a .81% and .85% decrease respectively, both 

significant at the 5% level, in the percent of the population experiencing coronary heart disease. 
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Table 7: Effects of gentrification status on health outcomes and behaviors 

Predictors CHD Depressio

n 

Food 

insecurity 

Lack of 

social and 

emotional 

support 

Binge 

drinking 

Short 

sleep 

duration 

Fair or 

poor self-

rated 

health 

Routine 

doctor 

visits 

Frequent 

mental 

distress 

Socially 

isolated  

Controls for starting 

composition 

 

 

Median Age .1558**** 

(3.86) 

-.351**** 

(-4.87) 

-.1125 

(-.84) 

-.2016*** 

(-2.80) 

-.1867*** 

(-2.84) 

-.1184*** 

(-2.74) 

.0293 

(.28) 

.2924**** 

(5.44) 

-.398**** 

(-5.41) 

-.369**** 

(-4.91) 

Percent white -.1007 

(-1.48) 

-.0419 

(-.37) 

-.5938 

(-1.66) 

-.1814 

(-1.34) 

.1960 

(1.39) 

-.1853* 

(-1.70) 

-.4578* 

(-1.94) 

-.0066 

(-.06) 

-.1048 

(-.57) 

-.0163 

(-.11) 

Percent Black -.0986 

(-1.47) 

-.1208 

(-1.08) 

-.4881 

(-1.29) 

-.1220 

(-.88) 

.1324 

(.92) 

-.0852 

(-.77) 

-.4093 

(-1.67) 

.0788 

(.72) 

-.1476 

(-.82) 

-.0348 

(-.23) 

Percent Asian -.1408 

(-1.68) 

-.1301 

(-1.02) 

-.6523 

(-1.56) 

-.1391 

(-.92) 

.1933 

(1.15) 

-.1519 

(-1.20) 

-.5050* 

(-1.82) 

-.0532 

(-.43) 

-.1620 

(-.79) 

-.0350 

(-.20) 

Percent Latino -.1044 

(-1.52) 

-.0828 

(-.77) 

-.4467 

(-1.21) 

-.1342 

(-.98) 

.1841 

(1.29) 

-.1379 

(-1.28) 

-.3478 

(-1.45) 

-.0434 

(-.41) 

-.1371 

(-.80) 

-.0321 

(-.22) 

Educational 

attainment 

-.0280* 

(-2.07) 

-.0452* 

(-2.01) 

-.2125** 

(-3.34) 

-.094**** 

(-3.50) 

.0340 

(1.57) 

-.083**** 

(-3.72) 

-.155**** 

(-3.70) 

.0050 

(.35) 

-.0971*** 

(-2.94) 

-.0664** 

(-2.40) 

Median household 

income 

-.0001*** 

(-3.02) 

-.0000 

(-.70) 

-.0001 

(-.86) 

-.0001 

(-1.40) 

.0001*** 

(2.71) 

-.0000 

(-1.10) 

-.0001* 

(-1.76) 

-.0000 

(-1.45) 

-.0001 

(-1.16) 

-.0000 

(-.75) 

Percent owner 

occupied 

.0170 

(1.13) 

.0079 

(.32) 

-.0366 

(-.59) 

.0411 

(1.22) 

-.0304 

(-1.14) 

.0346 

(1.52) 

.0210 

(.49) 

.0385* 

(1.98) 

.0303 

(.87) 

.0104 

(.32) 

Percent 

impoverished 

-.0066 

(-.39) 

.0406 

(1.59) 

.1664*** 

(2.78) 

.0165 

(.30) 

-.0384 

(-1.47) 

.0382* 

(1.93) 

.0557 

(1.43) 

.0307 

(.86) 

.0534 

(1.26) 

.0266 

(.50) 

 

Gentrification status 

 

Weakly gentrified -.3251 -1.5603 -3.0925* -.6676 .6157 -1.0730 -1.8993 .0834 -2.2004** -1.1764 
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(-.68) (-1.93) (-1.31) (-.59) (.59) (-1.31) (-1.18) (.12) (-2.24) (-1.12) 

Moderately 

gentrified 

-.8136** 

(-.215) 

.4493 

(.79) 

-1.9900 

(-1.23) 

-.4315 

(-.49) 

.9050 

(1.36) 

-.1943 

(-.34) 

-1.4389 

(-1.26) 

-.6241 

(-1.21) 

.1906 

(.30) 

.2895 

(.42) 

Intensely gentrified -.7608 

(-.41) 

2.3326 

(1.39) 

-8.0026** 

(-2.29) 

-2.9699* 

(-1.89) 

1.8717 

(.62) 

-2.0136** 

(-2.05) 

-1.5726 

(-.41) 

-1.7358 

(-.84) 

1.1184 

(.57) 

-.9107 

(-.37) 

Displacement tract -.8547* 

(-2.52) 

1.1289* 

(1.73) 

.9575* 

(.68) 

.9060 

(1.07) 

.9060 

(1.57) 

.8116 

(1.33) 

.1898 

(.21) 

-1.0769** 

(-2.30) 

1.7267 

(1.87) 

1.4937* 

(1.92) 

 

Y-intercept 13.79 

(1.87) 

41.00** 

(3.39) 

84.34** 

(2.12) 

53.63**** 

(3.59) 

4.65 

(.31) 

55.36**** 

(4.80) 

65.96** 

(2.55) 

66.39**** 

(5.47) 

48.06** 

(2.50) 

54.91*** 

(3.31) 

R2 

 

.8398 .8074 .8711 .7634 .8320 .9010 .8724 .9053 .7818 .7569 

 

Notes: Robust t-statistics in parentheses. 

*P < .10  **P < .05  ***P < .01  ****P < .001 
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 In sum, most of the models testing the relationship between gentrification status and 

health behaviors and health outcomes came back with weak and mostly insignificant results. 

Interestingly, all the statistically significant results showed a negative relationship between 

gentrification and adverse health outcomes. This runs contrary to my predictions and shows that 

the relationship is more nuanced. Another notable trend in these results is that while weakly, 

moderately, and intensely gentrified tracts were mostly negatively associated with the adverse 

health outcome or behavior, displacement tracts tended to a have a positive relationship with the 

adverse health outcome. Another interesting result relates to food insecurity. The relationship 

between intensely gentrified tracts was much stronger, in the negative direction, than that of 

weakly or moderately gentrified tracts. Additionally, the percent of the population living below 

the poverty line was positively associated with food insecurity. This suggests that as 

gentrification progresses, defined by median rent or home value in my case, a demographic shift 

occurs, with the proportion of wealthy residents increasing, thereby decreasing the prevalence of 

food insecurity.  

 

As the percent of minority residents increases in gentrified tracts, there is an increasingly 

positive relationship between gentrification status and negative health behavior and outcomes.  

 Table 8 looks at the interaction between the percent of the population that are minorities 

and gentrification status, and how this interaction affects the relationship between gentrification 

and health outcomes and behaviors relative to non-gentrifying tracts. Hypotheses H2a through 

H2j are tested using these models. Using an interaction term between gentrification status and 

percent of the population that is minority status allows me to test how gentrification affects 

health outcomes independent of percent minority (without considering or interacting it), how the 

relationship between gentrification status and outcomes changes as the minority population 

changes, and what the effect of percent minority is in non-gentrifying tracts.  

 I tested the relationship between gentrification status, percent minority, and health risks / 

behaviors, which include feeling socially isolated, food insecurity, lack of social and emotional 

support, and short sleep duration. In this analysis it is interesting seeing the difference between 

the effect of gentrification status independent of percent minority compared to how the 

interaction changes the relationship. I found several significant results when testing the impact 

on the percentage of the population that feels socially isolated. In this case, independent of 

percent minority, weakly gentrified tracts saw an 11% decrease, significant at the 1% level, in 

the percent of people feeling socially isolated, and intensely gentrified tracts saw a 20% 

decrease, also significant at the 1% level, in the percent of people feeling socially isolated. In 

non-gentrifying tracts, a 1% increase in the percent of minority residents was associated with a 

.1% increase in the percent of people feeling socially isolated; this relationship was weak but 

significant at the 1% level. Looking at the interaction between percent minority and 

gentrification status, I found that in weakly gentrified tracts a 1% increase in the percent of 

minority residents was associated with a .1% increase, significant at the 5% level, in the percent 
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of the population feeling socially isolated. Additionally, a 1% increase in the percentage of 

minority residents living in intensely gentrified tracts was associated with a .4% increase, 

significant at the 1% level, in the percent of the population experiencing social isolation. These 

results show a strong interaction between percent minority and gentrification status. While 

gentrification independent of percent minority showed a negative relationship to the percent of 

the population feeling socially isolated (meaning the percent experiencing this health risk 

decreases), the interaction showed that as the percentage of minority residents increases in 

gentrifying areas, the percent of people feeling socially isolated also increases.  

 No significant results were found for the relationship between gentrification status and 

lack of social or emotional support. Although I did not find statistically significant results 

between gentrification or the interaction between percentage minority and gentrification on this 

health risk, in non-gentrifying tracts a 1% increase in the percent of minority residents was 

associated with .2% increase, significant at the .1% level, in the percent of the population 

experiencing a lack of social or emotional support. This shows a weak but significant 

relationship.  

 The results from my model looking at food insecurity showed that intensely gentrifying 

tracts were associated with a 30% increase, significant at the 5% level, in the percent of the 

population experiencing food insecurity. Additionally, for every 1% increase in the percent of 

the population living below the poverty line, and for every 1% increase in the percent of minority 

residents, there is a .2% increase in the percent of people experiencing food insecurity for both, 

both statistically significant at the 5% level. Contrary to the overall positive relationship between 

percent minority and food insecurity, the interaction between intensely gentrified areas and 

percent minority is both negative and statistically significant. In intensely gentrified areas, the 

percent of people experiencing food insecurity decreases by .8% for every 1% increase in the 

percent of minority residents. Food insecurity decrease by 0.2% for every 1% increase in the 

percent of people with a bachelor’s degree or higher, significant at the 1% level. Overall, higher 

minority populations and poverty rates are associated with increased food insecurity. However, 

higher educational attainment tends to reduce it. 

 No significance was found between gentrification and short sleep duration or the 

interaction between percent minority and gentrification on short sleep duration. While I did not 

find statistically significance in these relationships, a 1% increase in the percent of minority 

residents living in a non-gentrifying tract was associated with a .1% increase, significant at the 

1% level, in the percent of the population experiencing a short sleep duration. This represents a 

very weak but significant positive relationship between percent minority and short sleep 

duration.  

 I also looked at how gentrification and the percentage minority impact health behaviors 

such as going for routine doctor visits and binge drinking. The percent of the population that 

goes for routine doctors’ visits was positively associated with median age. For every year 

increase in median age there was a .3% increase, significant at the .1% level, in the percent of 

people going for routine doctors’ visits. Additionally, intensely gentrified areas had a strong 

positive association with doctors’ visits. Intensely gentrified tracts, independent of percent 
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minority, had a 19.6% increase, significant at the .1% level, in the percent of people going for 

routine doctors’ visits. However, in these same intensely gentrified tracts, as the percent of 

minority residents increases, the percent of people going for these doctors’ visits decreases. A 

1% increase in the percent of residents in an intensely gentrified area was associated with a .5% 

decrease, significant at the .1% level, in the percent of people going for routine doctors’ visits. 

Also interestingly, there was a weak but positive and significant relationship between the percent 

of the population that is Black, non-Hispanic, and the percent of the population going for routine 

doctors’ visits. Binge drinking was negatively associated with an increase in median age and had 

a strong negative relationship with intensely gentrified tracts. Intensely gentrified tracts 

independent of percent minority had a 29% decrease in the percent of people binge drinking, 

significant at the .1% level. The results from the interaction term supported my hypothesis that 

the negative effects of gentrification on health would be worse based on minority status. A 1% 

increase in the percent of minority residents living in an intensely gentrified tracts was associated 

with a .7% increase, significant at the .1%, in the percent of people binge drinking.  

 The physical and mental health outcomes that I considered included coronary heart 

disease, frequent mental distress, and depression. Intensely gentrified tracts independent of 

percent minority had a 19% increase, significant at the .1% level, in the percent of people with 

coronary heart disease. The results from my interaction term did not support my prediction that 

the effect of gentrification on negative health outcomes would be worse for minority residents. A 

1% increase in the percent of minority residents living in an intensely gentrified tract was 

associated with a .5% decrease, significant at the .1% level, in the percent of people with 

coronary heart disease. For frequent mental distress, there was a weak but negative and 

significant relationship with median age. Additionally, frequent mental distress had a weak 

positive relationship with the percent of people living below the poverty line. The results from 

my model support my hypothesis, with the effects of gentrification on frequent mental distress 

being worse as the percent of minority residents increase. Weakly gentrified tracts independent 

of percent minority were associated with a 12.5% decrease, significant at the 1% level, in the 

percent of the population experiencing frequent mental distress. Intensely gentrified tracts with 

independent of percent minority were associated with a 18.9% decrease, significant at the 5% 

level, in the percent of the population experiencing frequent mental distress. While both these 

relationships show a decrease in the percent of the population experiencing frequent mental 

distress the results change in relation to the percent of the population that is a minority. A 1% 

increase in the percent of minority residents living in a weakly gentrified tracts was associated 

with a .14% increase, significant at the 5% level, in the percent of people experiencing frequent 

mental distress. Additionally, a 1% increase in the percent of minority residents living in an 

intensely gentrified tract was associated with a .4% increase, significant at the 5% level, in the 

percent of people experiencing frequent mental distress. While both impacts are smaller, it 

represents a larger issue here. The effect of gentrification, independent of race, on adverse health 

outcomes is negative, fewer people experiencing the negative outcome, but positive as the 

percent of minority residents increases. The results from testing the impact of gentrification 

status and percent minority on depression show similar results, supporting my hypothesis that the 

impact of gentrification is more harmful to the health of minority residents. Weakly gentrified 
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tracts independent of percent minority had a 10.6% decrease, significant at the 1% level, in the 

percent of people experiencing depression. Intensely gentrified tracts independent of percent 

minority had a 16% decrease, significant at the 1% level, in the percent of people experiencing 

depression. Weakly and intensely gentrified tracts both had a positive relationship with the 

percentage of people experiencing depression as the percent of minority residents increased. A 

1% increase in the percent of minority residents living in weakly gentrified tracts was associated 

with a .1% increase in the percent of people experiencing depression, significant at the 5% level. 

A 1% increase in the percent of minority residents living in an intensely gentrified tracts had a 

.4% increase, significant at the 1% level, in the percent of residents experiencing depression.  

 The results from looking at fair or poor self-rated health did not support my hypothesized 

relationship between gentrification and percent minority. Intensely gentrified areas independent 

of percent minority were associated with a 37% increase, significant at the 1% level, in the 

percent of residents reporting fair or poor health. However, a 1% increase in the percent of  
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Table 8: Interaction between percent minority and gentrification status on health outcomes and behaviors 

Predictors CHD Depressio

n 

Food 

insecurity 

Lack of 

social and 

emotional 

support 

Binge 

drinking 

Short 

sleep 

duration 

Fair or 

poor self-

rated 

health 

Routine 

doctor 

visits 

Frequent 

mental 

distress 

Socially 

isolated  

Controls for starting 

composition 

 

 

Median Age 0.19**** 

(5.61) 

-0.31**** 

(-4.54) 

0.072 

(0.56) 
0.0587 

(-1.00) 

 

-.26**** 

(-4.40) 

 

-0.0399 

(-0.74) 

 

0.1347 

(1.19) 

 

.31**** 

(5.20) 

 

-.41**** 

(-4.29) 

 

-.33**** 

(-5.12) 

 

Percent white -0.034  

(-0.76) 

-0.111  

(-0.79) 

-0.224  

(-0.70) 
-0.0869 

(-0.79) 

 

0.0206 

(0.21) 

 

-0.0852 

(-0.81) 

 

-0.1800 

(-1.03) 

 

0.0306 

(0.37) 

 

-0.1289 

(-0.60) 

 

-0.0342 

(-0.26) 

 

Percent Black -0.014  

(-0.31) 

-0.186  

(-1.44) 

-0.223  

(-0.65) 
-0.1298 

(-1.21) 

 

-0.0406 

(-0.42) 

 

-0.0396 

(-0.38) 

 

-0.1523 

(-0.84) 

 

0.154** 

(2.04) 

 

-0.2061 

(-1.02) 

 

-0.1320 

(-1.07) 

 

Percent Asian -0.008  

(-0.15) 

-0.249  

(-1.64) 

-0.232  

(-0.60) 
-0.1151 

(-0.92) 

 

-0.0667 

(-0.61) 

 

-0.0731 

(-0.59) 

 

-0.1274 

(-0.62) 

 

0.0700 

(0.81) 

 

-0.2703 

(-1.14) 

 

-0.1703 

(-1.18) 

 

Percent Latino -0.016  

(-0.36) 

-0.166  

(-1.28) 

-0.162  

(-0.48) 
-0.1281 

(-1.15) 
 

0.0041 

(0.05) 
 

-0.0818 

(-0.80) 
 

-0.0869 

(-0.49) 
 

0.0386 

(0.52) 
 

-0.2126 

(-1.05) 
 

-0.1304 

(-1.02) 
 

Educational 

attainment 

-0.046*** 

(-3.32) 

-0.043  

(-1.25) 

-0.198*** 

(-3.00) 
-.0547** 

(-2.10) 
 

.0441* 

(1.88) 
 

-.0573** 

(-2.27) 
 

-.17**** 

(-3.65) 
 

-0.0224 

(-1.08) 
 

-0.0757 

(-1.61) 
 

-0.0275 

(-0.92) 
 

Median household 

income 

-.0001*** 

(-3.20) 

-0.00003 

(-0.74) 

-0.00002 

(-0.29) 
-0.00005 

(-1.32) 
 

0.0001 

(2.18) 
 

-0.0000 

(-0.79) 
 

-0.0001 

(-1.21) 
 

-0.0000 

(-1.59) 
 

-0.0001 

(-1.13) 
 

-0.00003 

(-0.76) 
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Percent owner 

occupied 

0.002 

(0.16) 

0.026 

(0.82) 

-0.080  

(-1.31) 
0.0203 

(0.66) 
 

-0.0141 

(-0.58) 
 

0.0289 

(1.30) 
 

0.0005 

(0.01) 
 

0.0207 

(1.00) 
 

0.0502 

(1.11) 
 

0.0144 

(0.45) 
 

Percent 

impoverished 

-0.021  

(-1.65) 

.056** 

(2.18) 

0.18** 

(2.68) 
0.0373 

(0.76) 
 

-0.0303 

(-1.38) 
 

.050** 

(2.22) 
 

0.0562 

(1.19) 
 

0.0063 

(0.26) 
 

.0835** 

(2.07) 
 

0.0585 

(1.41) 
 

 

Gentrification status 

 

Weakly gentrified 1.978 

(1.03) 

-10.62*** 

(-2.92) 

-13.435  

(-1.57) 
-5.5205 

(-1.10) 

 

-4.5532 

(-0.79) 

 

1.6530 

(0.56) 

 

-2.0443 

(-0.30) 

 

5.1146 

(1.10) 

 

-12.54** 

(-2.83) 

 

-11.47*** 

(-2.90) 

 

Moderately 

gentrified 

-0.612  

(-0.44) 

-1.084  

(-0.57) 

4.301 

(0.97) 
0.8751 

(0.39) 

 

1.2811 

(0.70) 

 

-0.0441 

(-0.02) 

 

-1.1847 

(-0.29) 

 

0.2342 

(0.13) 

 

-1.9473 

(-0.77) 

 

1.0691 

(0.54) 

 

Intensely gentrified 19.51**** 

(7.02) 

-16.44*** 

(-3.30) 

30.62** 

(2.40) 
4.5631 

(0.62) 

 

-29.0**** 

(-6.81) 

 

5.2580 

(1.01) 

 

37.18*** 

(3.42) 

 

19.6**** 

(4.72) 

 

-18.863** 

(-2.54) 

 

-20.15*** 

(-3.04) 

 

Displacement tract -0.671  

(-0.62) 

-0.598  

(-0.30) 

1.613 

(0.43) 
3.8256 

(1.56) 

 

1.8854 

(1.13) 

 

1.2461 

(0.66) 

 

-2.0683 

(-0.68) 

 

-0.2776 

(-0.17) 

 

-0.2414 

(-0.09) 

 

2.6773 

(1.12) 

 

Non-gentrified  

-0.028*  

(-1.73) 

 

-0.024  

(-0.52) 

 

.178** 

(2.36) 

 

0.177**** 

(5.01) 

 

-0.0002 

(-0.01) 

 

.0927*** 

(3.11) 
 

 

0.0208 

(0.33) 

 

-0.0538 

(-1.34) 

 

0.0341 

(0.57) 

 

0.129*** 

(3.35) 

 

Gentrification status 

# percent minority 

   
 

 
     

Weakly gentrified -0.033  

(-1.39) 

.129** 

(2.52) 

0.119 

(0.97) 
0.0502 

(0.73) 
 

0.0716 

(1.00) 
 

-0.0423 

(-1.02) 
 

-0.0009 

(-0.01) 
 

-0.0698 

(-1.20) 
 

0.144** 

(2.28) 
 

0.132** 

(2.45) 
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Moderately 

gentrified 

-0.008  

(-0.35) 

0.030 

(0.94) 

-0.110  

(-1.32) 
-0.0225 

(-0.58) 
 

-0.0017 

(-0.06) 
 

-0.0023 

(-0.08) 
 

-0.0091 

(-0.13) 
 

-0.0197 

(-0.72) 
 

0.0413 

(0.92) 
 

-0.0086 

(-0.25) 
 

Intensely gentrified -0.45**** 

(-7.11) 

.402*** 

(3.34) 

-0.825*** 

(-2.81) 
-0.1310 

(-0.77) 
 

.674*** 

(6.79) 
 

-0.1405 

(-1.15) 
 

-0.847** 

(-3.43) 
 

-.474*** 

(-4.77) 
 

0.4394* 

(2.48) 
 

.441*** 

(2.83) 
 

Displacement tract 0.005 

(0.30) 

0.023 

(0.82) 

-0.010  

(-0.17) 

-0.0619 

(-1.54) 

-0.0244 

(-.98) 

-0.0127 

(-0.48) 

0.0463 

(0.97) 

-0.0019 

(-0.08) 

0.02909 

(0.50) 

-0.0364 

(-0.95) 

 

Y-intercept 7.718 

(1.39) 

50.84*** 

(3.00) 

34.051 

(0.96) 
32.348** 

(2.59) 
 

24.5416* 

(2.30) 
 

38.442** 

(3.34) 
 

34.0944 

(1.62) 
 

64.99*** 

(5.80) 
 

49.4184 

(1.99) 
 

49.80*** 

(3.22) 
 

R2 .9265 .8465 .9032 .8535 .9108 .9228 .9085 .9423 .8165 .8627 

 

Notes: Robust t-statistics in parentheses. 

*P < .10  **P < .05  ***P < .01  ****P < .001 
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minority residents living in intensely gentrified tracts was associated with a .8% decrease, 

significant at the 1% level, in the percent of people reporting fair or poor health.  

 Overall, the results on the interaction between gentrification status and percent minority 

supported my prediction that as the percent of minority residents increase the effect of 

gentrification on health outcomes becomes worse, ie. a greater percentage of the population 

experiencing a health risk or negative health outcome. In most of the models, gentrification 

seemingly improved health outcomes and behaviors/risks. However, this was the case when 

gentrification status is looked at independent of percent minority. As the percent of minority 

residents increased in the gentrified areas, a higher percentage of the population was predicted to 

experience the negative health outcome.  

 

As the percent of Black residents increases in gentrified tracts, there is an increasingly positive 

relationship between gentrification status and negative health behavior and outcomes.  

 Table 9 includes the results from my models that test the interaction between percent 

Black and gentrification status on health relative to non-gentrifying tracts. Unsurprisingly, the 

results here are very similar to those from the interaction between percent minority and 

gentrification status on health. Gentrification status, independent of percent Black, generally 

leads to improved health behaviors and outcomes. As the percent of Black residents increases in 

gentrified tracts, this relationship flips and the increase in the percent of Black residents is 

associated with an increase in negative health behaviors and outcomes.  

 Independent of percent Black, intensely gentrified tracts were associated with a 10.4 

percent decrease, significant at the 1% level, in the percent of the population that feels socially 

isolated. However, when looking at the interaction between percent Black and gentrification we 

find that a 1% increase in the percentage of the population that is Black is associated with a 1.4% 

increase, significant at the 5% level, in the percent of the population experiencing social 

isolation.   

 Depression also decreases in gentrified tracts, independent of percent Black. There was a 

6.2% decrease, significant at eh 1% level, in the percent of the population experiencing 

depression. The interaction between percent Black and gentrification status once again tells a 

different story. As the percent of the population that is Black increases in gentrified tracts, a 

greater percent of the population reports experiencing depression. A 1% increase in the percent 

of the population that is Black was associated with a 1.22% increase, significant at the .1% level, 

in the percent of the population experiencing depression.  

 Binge drinking shows this same trend; decreasing in relation to gentrification status 

independent of percent Black, but increasing as the percent of the population that is Black 

increases. The percent of the population going for routine doctor checkups increase in relation to 

gentrification status independent of percent Black, but then decreases as the percent of the 

population that is Black increases.  
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 In all these cases we are seeing that there are health benefits associated with 

gentrification when looked at independently of race. However, these results demonstrate that 

these benefits do not exist equally across racial lines. An increase in the percent of Black 

residents living in intensely gentrified tracts leads to worse health. This may be partly explained 

by breakdown in social cohesion and physical and economic changes. As shown in table 5, more 

maturely gentrified tracts see a large decrease in the percent of their population that is Black or 

minority. This decrease could cause the breakdown of social networks which are important for 

preventing social isolation, depression, and negative health behaviors. Because of the changes 

associated with gentrification, Black and minority residents that remain in intensely gentrified 

tracts experience worse health outcomes. 
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Table 9: Interaction between percent Black and gentrification status on health outcomes and behaviors 

Predictors CHD Depressio

n 

Food 

insecurity 

Lack of 

social and 

emotional 

support 

Binge 

drinking 

Short 

sleep 

duration 

Fair or 

poor self-

rated 

health 

Routine 

doctor 

visits 

Frequent 

mental 

distress 

Socially 

isolated  

Controls for starting 

composition 

 

 

Median Age .22**** 

(5.06) 

 

-.31**** 

(-5.01) 

 

0.0560 

(0.32) 

 

-0.1361 

(-1.45) 

 

-.3**** 

(-5.44) 

 

-0.0774 

(-1.25) 

 

0.1811 

(1.44) 

 

.4**** 

(6.79) 

 

-.4**** 

(-4.53) 

 

-.4**** 

(-4.22) 

 

Percent white -0.0223 

(-0.47) 

 

-0.1085 

(-0.85) 

 

-0.5401 

(-1.45) 

 

-0.214* 

(-1.87) 

 

0.0443 

(0.42) 

 

-0.1647 

(-1.42) 

 

-0.3280 

(-1.53) 

 

0.1072 

(1.23) 

 

-0.1853 

(-0.91) 

 

-0.1385 

(-1.04) 

 

Percent Black -0.0181 

(-0.38) 

 

-0.1513 

(-1.08) 

 

-0.3832 

(-1.03) 

 

-0.1734 

(-1.32) 

 

0.0240 

(0.22) 

 

-0.0927 

(-0.71) 

 

-0.2296 

(-1.07) 

 

0.1405 

(1.40) 

 

-0.1915 

(-0.83) 

 

-0.1371 

(-0.89) 

 

Percent Asian -0.0114 

(-0.20) 

 

-0.2268 

(-1.52) 

 

-0.5055 

(-1.15) 

 

-0.1644 

(-1.18) 

 

-0.0360 

(-0.30) 

 

-0.1162 

(-0.84) 

 

-0.2606 

(-1.02) 

 

0.1060 

(1.01) 

 

-0.2704 

(-1.13) 

 

-0.2051 

(-1.29) 

 

Percent Latino -0.0214 

(-0.45) 
 

-0.1469 

(-1.21) 
 

-0.3753 

(-1.00) 
 

-0.1691 

(-1.46) 
 

0.0240 

(0.24) 
 

-0.1178 

(-1.04) 
 

-0.2014 

(-0.94) 
 

0.0766 

(0.89) 
 

-0.2143 

(-1.12) 
 

-0.1569 

(-1.22) 
 

Educational 

attainment 
-.037*** 

(-3.38) 
 

-0.0356 

(-1.40) 
 

-.223*** 

(-3.30) 
 

-.097*** 

(-3.23) 
 

.046** 

(2.26) 
 

-.09*** 

(-3.44) 
 

-.2**** 

(-4.34) 
 

-0.0013 

(-0.08) 
 

-.086** 

(-2.27) 
 

-0.057* 

(-1.98) 
 

Median household 

income 
-0.00*** 

(-2.90) 
 

-0.00003 

(-0.70) 
 

-0.00007 

(-1.02) 
 

-0.0001 

(-1.44) 
 

.0001*

* 

(2.63) 

 

-0.0000 

(-1.04) 
 

-.0001* 

(-1.73) 
 

-0.0000 

(-1.44) 
 

-0.0001 

(-1.12) 
 

-0.00004 

(-0.84) 
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Percent owner 

occupied 
-0.0023 

(-0.21) 
 

0.0206 

(0.75) 
 

-0.0954 

(-1.33) 
 

0.0187 

(0.52) 
 

-0.0039 

(-0.16) 
 

0.0243 

(0.88) 
 

-0.0297 

(-0.70) 
 

0.0264 

(1.22) 
 

0.0379 

(0.91) 
 

0.0159 

(0.45) 
 

Percent 

impoverished 
-0.0211 

(-1.33) 
 

0.0313 

(1.04) 
 

0.1088 

(1.48) 
 

0.0207 

(0.36) 
 

-0.0256 

(-1.00) 
 

0.0431 

(1.64) 
 

0.0002 

(0.00) 
 

0.0283 

(0.97) 
 

0.0415 

(0.86) 
 

0.0310 

(0.57) 
 

 

Gentrification status 

 

Weakly gentrified -0.90** 

(-2.08) 

 

-2.2094 

(-1.61) 

 

-3.6341 

(-1.15) 

 

1.2936 

(0.95) 

 

1.5901 

(1.54) 

 

-0.4763 

(-0.41) 

 

-3.62** 

(-2.13) 

 

-0.7395 

(-0.74) 

 

-2.5993 

(-1.46) 

 

0.0320 

(0.02) 

 

Moderately 

gentrified 
-0.96** 

(-2.29) 

 

0.5578 

(0.70) 

 

-1.1021 

(-0.60) 

 

0.6800 

(0.62) 

 

1.47** 

(2.07) 

 

0.1671 

(0.20) 

 

-1.3308 

(-1.16) 

 

-1.32** 

(-2.27) 

 

0.6839 

(0.70) 

 

1.2174 

(1.32) 

 

Intensely gentrified 9.2**** 

(7.55) 

 

-6.24*** 

(-3.24) 

 

9.1926 

(1.55) 

 

1.5306 

(0.43) 

 

-15.**** 

(-8.73) 

 

2.6335 

(1.24) 

 

18.5***

* 

(4.15) 
 

9**** 

(4.52) 

 

-6.96** 

(-2.55) 

 

-10.4*** 

(-3.23) 

 

Displacement tract -0.3745 

(-0.76) 
 

0.9394 

(0.92) 
 

3.8098 

(1.40) 
 

2.2185 

(1.62) 
 

0.4487 

(0.49) 
 

1.1271 

(1.06) 
 

2.0157 

(1.17) 
 

-1.0695 

(-1.60) 
 

1.8535 

(1.19) 
 

2.0033 

(1.54) 
 

Non-gentrified  

0.0003 

(0.01) 

 

-0.0413 

(-0.82) 

 

-0.0185 

(-0.19) 

 

0.0475 

(0.67) 

 

-0.0483 

(-1.53) 

 

0.0396 

(0.80) 

 

-0.0377 

(-0.52) 

 

0.0531 

(1.25) 

 

-0.0339 

(-0.48) 

 

-0.0062 

(-0.10) 

 

Gentrification status 

# percent black 

          

Weakly gentrified 0.0299 

(1.37) 

 

0.0689 

(0.94) 

 

0.0559 

(0.37) 

 

-0.1346 

(-1.65) 

 

-0.0406 

(-0.82) 

 

-0.0469 

(-1.01) 

 

0.1231 

(1.63) 

 

0.0321 

(0.54) 

 

0.0583 

(0.58) 

 

-0.0581 

(-0.64) 
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Moderately 

gentrified 
-0.0077 

(-0.62) 
 

0.0014 

(0.06) 
 

-0.0813 

(-1.48) 
 

-0.0632 

(-1.92) 
 

-0.0052 

(-0.30) 
 

-0.0251 

(-0.94) 
 

-0.0435 

(-1.07) 
 

0.0222 

(1.08) 
 

-0.0213 

(-0.59) 
 

-0.0371 

(-1.13) 
 

Intensely gentrified -1.5**** 

(-7.12) 
 

1.2**** 

(3.60) 
 

-2.56** 

(-2.50) 
 

-0.6304 

(-0.99) 
 

2.4***

* 

(9.14) 

 

-0.647* 

(-1.80) 
 

-3**** 

(-4.02) 
 

-2**** 

(-4.31) 
 

1.15** 

(2.18) 
 

1.38** 

(2.27) 
 

Displacement tract -0.0074 

(-0.56) 

0.0092 

(0.38) 

-0.0909 

(-1.11) 

-0.0617 

(-1.21) 

0.0079 

(0.32) 

-0.0160 

(-0.59) 

-0.0396 

(-0.90) 

0.0019 

(0.09) 

-0.0041 

(-0.11) 

-0.0315 

(-0.73) 

 

Y-intercept 4.5241 

(0.79) 

 

49.2**** 

(3.61) 

 

75.366* 

(1.83) 

 

55**** 

(4.12) 

 

22.6** 

(2.11) 

 

52**** 

(4.24) 

 

49.98** 

(2.09) 

 

53**** 

(5.27) 

 

57.20** 

(2.69) 

 

68**** 

(4.54) 

 

R2 .9179 .8358 .8887 .7975 .9128 .9065 .9130 .9384 .7991 .7972 

 

Notes: Robust t-statistics in parentheses. 

*P < .10  **P < .05  ***P < .01  ****P < .001
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CONCLUSION 

 The results from testing the effect of gentrification status on percent minority and percent 

Black support my prediction that more intensely gentrified tracts are associated with a decrease 

in the percent of the population that are minorities and the percent of the population that is Black 

relative to non-gentrifying tracts. Although not significant at the 5% level, the direction and 

strength of the relationship shows that weakly gentrified tracts are associated with an increase in 

the percent minority relative to non-gentrifying tracts while more intensely gentrified tracts are 

associated with a decrease in the percent of minority residents. Additionally, displacement tracts 

were positively associated with percent minority and with percent Black. This demonstrates that 

as gentrification progesses in areas, minority residents are forced out.  

Overall, the results from table 7 did not support my predictions. While I predicted that 

gentrification status would be associated with a higher percent of the population that experience 

adverse health behaviors and health outcomes relative to non-gentrifying tracts, the statistically 

significant results showed the opposite. Although weakly, moderately, and intensely gentrified 

tracts were negatively associated with adverse health outcomes, displacement tracts had a 

positive relationship with most negative health outcomes and behaviors.  

The results in table 8, which looked at how the interaction between percent minority and 

gentrification status impact health outcomes and behaviors, provided me with more significant 

results and helped shed light on the nuance in the relationship between gentrification and health. 

Here, I found support for my predictions that the effect of gentrification on health is variable 

based on race. In most of these models, the association between gentrification and health when 

independent of percent minority is negative. These results align with those from table 7; weakly, 

moderately, and intensely gentrified tracts had a lower percent of the population experiencing 

negative health outcomes and behaviors relative to non-gentrifying tracts. However, the results 

from table 8 and these models became more telling once I looked at the interaction between 

gentrification status and percent minority. In most of the models, increasing the percent of 

minority residents in a gentrified tract was associated with an increase in the percent of people 

experiencing a negative health outcome or behavior relative to non-gentrifying tracts. This 

demonstrates that gentrification independent of minority residents is correlated with health 

benefits, but when gentrification occurs around more minority residents it becomes associated 

with health detriments. The results from the interaction between percent Black and gentrification 

status showed a very similar trend. Gentrification independent of the percent of Black residents 

had a negative relationship to adverse health behaviors and outcomes, but then in the presence of 

Black residence this effect flips, and the relationship is positive. This relationship is stronger in 

more intensely gentrified tracts where more significant displacement and changes to the 

neighbourhood environment have occurred.  
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DISCUSSION 

Findings 

 With my study, I aimed to understand the effect of gentrification on health and how race 

plays a role in this effect. Furthermore, I wanted to understand how displacement, caused by 

gentrification, impacts health. From my research, I predicted that gentrification would negatively 

affect the health of residents, with the effects being worse and larger for minority residents. 

Additionally, I predicted that the effects of gentrification on health would be more severe in 

displacement tracts compared to gentrifying tracts. The models that I ran tested the relationship 

between gentrification status and health outcomes, as well as the interaction between race and 

gentrification status, and the effect of gentrification status on racial demographics. I categorized 

gentrifiable tracts as non-gentrified, weakly gentrified, moderately gentrified, intensely 

gentrified, or displacement tracts. The health outcomes and behaviors/risks that I included were 

coronary heart disease, depression, food insecurity, lack of social and emotional support, binge 

drinking, short sleep duration, fair or poor self-rated health, routine doctor visits, frequent mental 

distress, and feeling socially isolated. My findings showed that gentrified tracts were associated 

with a decrease in the percent of the population who experience depression, frequent mental 

distress, social isolation, and binge drinking, and an increase in routine doctors’ visits, all relative 

to non-gentrifying tracts. This relationship is stronger for more intensely gentrified tracts and has 

greater statistical significance and strength when looking at gentrification status independent of 

the percent of minority or Black residents. While this is not the relationship that I expected, once 

I introduced race as an interaction term, I found that as the percent of minority and percent of 

Black residents increases the effect of gentrification status on health becomes harmful. These 

findings are illuminating in that they provide more insight on the nuance of how gentrification 

impacts health. Previous research had not used a quantitative dataset to measure the impact of 

gentrification on health at the census tract level. Much of the research aimed to understand the 

experience of residents through focus group discussion, and research that did use a more 

quantitative approach looked at gentrification’s impact on different consequences. From this 

research, it is understood that gentrification causes feelings of social exclusions, cultural 

displacement, and financial insecurity. My research allowed me to test how the changes 

associated with gentrification impact the health of residents. Many articles claim that there are 

both positive and negative effects of gentrification, and my findings help us understand how the 

benefits and harms from gentrification are distributed. Gentrification was largely beneficial to 

residents’ health when looked at independently of percent minority; however, increasing the 

percent of minority residents caused the impact of gentrification on health to deteriorate. As the 

percent of minority residents increases in a gentrifying tract, so too does the percent of the 

population experience adverse health outcomes and behaviors/risks. This demonstrates how 

gentrifications’ impact on health is contingent on the race of residents.  

 Understanding how gentrification impacts health, and how this impact changes based on 

the racial composition of gentrifying areas can guide policy makers in their decisions to protect 

the health and well-being of more vulnerable residents. It sheds light on when one might expect 
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the impacts of gentrification to be more harmful and can help community health initiatives to 

focus their efforts on the areas that need the most support.  

Limitations 

 My main limitations relate to the availability of health outcome information at the census 

tract level, and the number of usable observations that I ended up with for my study. The 

PLACES: Local data for better health data release provides the best available tract level health 

information. This dataset uses BRFSS (individual-level data gathered from the BRFSS survey) to 

generate regression models which predict whether someone has depression, coronary heart 

disease, etc. These models are based on a social determinant of health framework and use age, 

sex, race, income, and other demographic characteristics to predict the prevalence of behaviors 

and diseases at the aggregate level. Therefore, the statistics that this dataset provides are not as 

accurate as a raw count of prevalence in the population would be. Additionally, since I construct 

my variable for gentrification status using some similar demographic characteristics, I needed to 

control for a tracts’ composition at the starting point and used 2008-2012 demographic 

aggregates to do so. Since the PLACES dataset included different survey questions from year to 

year, I had a difficult time collecting year to year data on health outcomes. Because of this, I had 

to look at health outcomes statically, meaning how does the gentrification status of a census tract 

impact the health outcomes in 2022. Gentrification is a highly dynamic process, so some of the 

nuance is lost when looking at it as a static variable and comparing that against health outcomes 

in a singular point in time.  Since I was combining data from different sources, I ran into some 

issues with census tract boundaries which caused me to lose many usable observations. The 

discrepancies between tracts in these different datasets led me to only have 50 usable 

observations, out of the 114 gentrifiable tracts I would hope to have complete data for. This is 

obviously a much smaller subset than I was hoping for, but given the inconsistencies in the data 

this was the best that I could do under my time constraint. Therefore, my findings represent 

correlations that are true for the subset of Suffolk County, MA, that I looked at, but may not hold 

true under other contexts.  

Future research 

Future research should focus on using longitudinal data, that measures the impact of 

gentrification on health at the individual level. This will help illuminate how gentrification as a 

dynamic process affects the health of residents over time. Furthermore, future research should 

question and test whether my findings hold true in other cities. Gentrification is highly 

contextual, so better understanding how its effects vary between cities will enable more effective 

policy response in mediating its potential harms. Using a broader dataset, ie. including all census 

tracts in the U.S. would be interesting to see what high-level / broad association exists between 

gentrification and health.  
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APPENDIX A 

Code for cleaning split tracts 

*Agregating tracts that split after 2018 

gen GroupedTract = CensusTract 

 

* For the tract that split from 110103 into 110104, 110105, and 110106 

replace GroupedTract = 110103 if CensusTract == 110104 | CensusTract == 110105 | 

CensusTract == 110106 

 

* Repeat for other tracts that split 

replace GroupedTract = 612 if CensusTract == 61201 | CensusTract == 61203 | CensusTract == 

61204 

replace GroupedTract = 612 if CensusTract == 61201 | CensusTract == 61203 | CensusTract == 

61204 

replace GroupedTract = 705 if CensusTract == 70501 | CensusTract == 70502 

replace GroupedTract = 708 if CensusTract == 70801 | CensusTract == 70802 

replace GroupedTract = 709 if CensusTract == 70901 | CensusTract == 70902 

replace GroupedTract = 813 if CensusTract == 81301 | CensusTract == 81302 

replace GroupedTract = 10203 if CensusTract == 10205 | CensusTract == 10206 

 

collapse (sum) Totalpopulation Male Female White BlackorAfricanAmerican 

AmericanIndianandAlaskaNativ Asian NativeHawaiianandOtherPacifi Someotherrace 

HispanicorLatinooriginofan WhitealonenotHispanicorLat Native Foreignborn 

NaturalizedUScitizen NotaUScitizen Bachelorsdegree Graduateorprofessionaldegree 

HigherEducation Below100percentofthepoverty to149percentofthepovert 

Atorabove150percentofthep Householderlivedinowneroccup Householderlivedinrenteroccu 

Movedinlastyear Owneroccupiedunits Renteroccupiedunits Movedsince2018 /// 

         (mean) Medianageyears Medianincomedollars Medianhomevalue Mediangrossrent 

Coronaryheartdiseaseamongadu Depressionamongadults Foodinsecurityinthepast12m 

Lackofsocialandemotionalsup Bingedrinkingamongadults Highbloodpressureamongadults 

Shortsleepdurationamongadult Fairorpoorselfratedhealths Visitstodoctorforroutineche 

Frequentmentaldistressamonga, /// 

         by(GroupedTract Year) 
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APPENDIX B 

Regressions and stata output 

 

𝐶𝐻𝐷2022 = 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12 + 𝛽4 ∗
𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7 ∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗

𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10 ∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 + 𝜖  

 

regress newCHD medage0812 pwhitenh0812 pblacknh0812 pasiannh0812 platino0812 pbachup0812 

mhi0812 pownocc0812 ppov0812 ib4.gentrification_status, robust 

 



   

 

 

Phillips  50 

  

 

 

 

𝐷𝑒𝑝𝑟𝑒𝑠𝑠𝑖𝑜𝑛2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 + 𝜖 

 

 

 

 

 

 



   

 

 

Phillips  51 

  

𝐹𝑜𝑜𝑑𝐼𝑛𝑠𝑒𝑐𝑢𝑟𝑖𝑡𝑦2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 + 𝜖 

 

 

 

 

 

 

 



   

 

 

Phillips  52 

  

𝐿𝑎𝑐𝑘𝑜𝑓𝑆𝑜𝑐𝑖𝑎𝑙𝑎𝑛𝑑𝐸𝑚𝑜𝑡𝑖𝑜𝑛𝑎𝑙𝑆𝑢𝑝𝑝𝑜𝑟𝑡2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 + 𝜖 

 

 

 

 

 

 

 

 

 



   

 

 

Phillips  53 

  

𝐵𝑖𝑛𝑔𝐷𝑟𝑖𝑛𝑘𝑖𝑛𝑔2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 + 𝜖 

 

 

 

 

 

 

 

 

 



   

 

 

Phillips  54 

  

𝑆ℎ𝑜𝑟𝑡𝑆𝑙𝑒𝑒𝑝𝐷𝑢𝑟𝑎𝑡𝑖𝑜𝑛2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 + 𝜖 

 

 

 

 

 

 

 

 

 



   

 

 

Phillips  55 

  

𝐹𝑎𝑖𝑟𝑜𝑟𝑃𝑜𝑜𝑟𝑆𝑅𝐻2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 + 𝜖 

 

 

 

 

 

 

 

 

 



   

 

 

Phillips  56 

  

𝑅𝑜𝑢𝑡𝑖𝑛𝑒𝐷𝑜𝑐𝐶ℎ𝑒𝑐𝑘𝑢𝑝𝑠2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 + 𝜖 

 

 

 

 

 

 

 

 

 

 



   

 

 

Phillips  57 

  

𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑡𝑀𝑒𝑛𝑡𝑎𝑙𝐷𝑖𝑠𝑡𝑟𝑒𝑠𝑠2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 + 𝜖 

 

 

 

 

 

 

 

 

 



   

 

 

Phillips  58 

  

𝑆𝑜𝑐𝑖𝑎𝑙𝑙𝑦𝐼𝑠𝑜𝑙𝑎𝑡𝑒𝑑2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 + 𝜖 

 

 

 

 

 

 

 

 

 



   

 

 

Phillips  59 

  

𝐶𝐻𝐷2022 = 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12 + 𝛽4

∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7 ∗ 𝑀𝐻𝐼08−12

+ 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10 ∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠

∗ 𝑝𝐵𝑙𝑎𝑐𝑘2022 + 𝜖 

 

 

 

 

 

 

 

 



   

 

 

Phillips  60 

  

𝐷𝑒𝑝𝑟𝑒𝑠𝑠𝑖𝑜𝑛2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘2022 + 𝜖 

 

 

  



   

 

 

Phillips  61 

  

𝐹𝑜𝑜𝑑 𝑖𝑛𝑠𝑒𝑐𝑢𝑟𝑖𝑡𝑦2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘2022 + 𝜖 

 

  



   

 

 

Phillips  62 

  

𝐿𝑎𝑐𝑘 𝑜𝑓 𝑠𝑜𝑐𝑖𝑎𝑙 𝑜𝑟 𝑒𝑚𝑜𝑡𝑖𝑜𝑛𝑎𝑙 𝑠𝑢𝑝𝑝𝑜𝑟𝑡2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘2022 + 𝜖 

 

  



   

 

 

Phillips  63 

  

𝐵𝑖𝑛𝑔𝑒 𝑑𝑟𝑖𝑛𝑘𝑖𝑛𝑔2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘2022 + 𝜖 

 

  



   

 

 

Phillips  64 

  

𝑆ℎ𝑜𝑟𝑡 𝑠𝑙𝑒𝑒𝑝2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘2022 + 𝜖 

 

  



   

 

 

Phillips  65 

  

𝐹𝑎𝑖𝑟 𝑜𝑟 𝑝𝑜𝑜𝑟 𝑠𝑟ℎ2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘2022 + 𝜖 

 

  



   

 

 

Phillips  66 

  

𝑅𝑜𝑢𝑡𝑖𝑛𝑒 𝑑𝑜𝑐𝑡𝑜𝑟 𝑣𝑖𝑠𝑖𝑡𝑠2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘2022 + 𝜖 

 

  



   

 

 

Phillips  67 

  

𝑀𝑒𝑛𝑡𝑎𝑙 𝑑𝑖𝑠𝑡𝑟𝑒𝑠𝑠2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘2022 + 𝜖 

 

  



   

 

 

Phillips  68 

  

𝑆𝑜𝑐𝑖𝑎𝑙𝑙𝑦𝐼𝑠𝑜𝑙𝑎𝑡𝑒𝑑2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘2022 + 𝜖 

 

  



   

 

 

Phillips  69 

  

𝐶𝐻𝐷2022 = 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12 + 𝛽4

∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7 ∗ 𝑀𝐻𝐼08−12

+ 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10 ∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠

∗ 𝑝𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦2022 + 𝜖 

 

 

  



   

 

 

Phillips  70 

  

𝐷𝑒𝑝𝑟𝑒𝑠𝑠𝑖𝑜𝑛2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 ∗ 𝑝𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦2022 + 𝜖 

 

  



   

 

 

Phillips  71 

  

𝐹𝑜𝑜𝑑 𝑖𝑛𝑠𝑒𝑐𝑢𝑟𝑖𝑡𝑦2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 ∗ 𝑝𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦2022 + 𝜖 

 

  



   

 

 

Phillips  72 

  

𝐿𝑎𝑐𝑘 𝑜𝑓 𝑠𝑜𝑐𝑖𝑎𝑙 𝑜𝑟 𝑒𝑚𝑜𝑡𝑖𝑜𝑛𝑎𝑙 𝑠𝑢𝑝𝑝𝑜𝑟𝑡2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 ∗ 𝑝𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦2022 + 𝜖 

 

  



   

 

 

Phillips  73 

  

𝐵𝑖𝑛𝑔𝑒 𝑑𝑟𝑖𝑛𝑘𝑖𝑛𝑔2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 ∗ 𝑝𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦2022 + 𝜖 

 

  



   

 

 

Phillips  74 

  

𝑆ℎ𝑜𝑟𝑡 𝑠𝑙𝑒𝑒𝑝2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 ∗ 𝑝𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦2022 + 𝜖 

 

  



   

 

 

Phillips  75 

  

𝐹𝑎𝑖𝑟 𝑜𝑟 𝑝𝑜𝑜𝑟 𝑠𝑟ℎ2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 ∗ 𝑝𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦2022 + 𝜖 

 

  



   

 

 

Phillips  76 

  

𝑅𝑜𝑢𝑡𝑖𝑛𝑒 𝑑𝑜𝑐𝑡𝑜𝑟 𝑣𝑖𝑠𝑖𝑡𝑠2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 ∗ 𝑝𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦2022 + 𝜖 

 

  



   

 

 

Phillips  77 

  

𝑀𝑒𝑛𝑡𝑎𝑙 𝑑𝑖𝑠𝑡𝑟𝑒𝑠𝑠2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 ∗ 𝑝𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦2022 + 𝜖 

 

  



   

 

 

Phillips  78 

  

 

𝑆𝑜𝑐𝑖𝑎𝑙𝑙𝑦 𝑖𝑠𝑜𝑙𝑎𝑡𝑒𝑑2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10
∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 ∗ 𝑝𝑀𝑖𝑛𝑜𝑟𝑖𝑡𝑦2022 + 𝜖 

 

 

  



   

 

 

Phillips  79 

  

𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝑚𝑖𝑛𝑜𝑟𝑖𝑡𝑦2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 + 𝜖 

 

𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝐵𝑙𝑎𝑐𝑘2022

= 𝛽0 + 𝛽1 ∗ 𝑀𝑒𝑑𝐴𝑔𝑒08−12 + 𝛽2 ∗ 𝑝𝑊ℎ𝑖𝑡𝑒𝑛ℎ08−12 + 𝛽3 ∗ 𝑝𝐵𝑙𝑎𝑐𝑘𝑛ℎ08−12

+ 𝛽4 ∗ 𝑝𝐴𝑠𝑖𝑎𝑛𝑛ℎ08−12 + 𝛽5 ∗ 𝑝𝐿𝑎𝑡𝑖𝑛𝑜08−12 + 𝛽6 ∗ 𝑝𝐵𝑎𝑐ℎ𝑢𝑝08−12 + 𝛽7

∗ 𝑀𝐻𝐼08−12 + 𝛽8 ∗ 𝑝𝑂𝑤𝑛𝑂𝑐𝑐08−12 + 𝛽9 ∗ 𝑝𝑃𝑜𝑣08−12 + 𝛽10

∗ 𝐺𝑒𝑛𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑆𝑡𝑎𝑡𝑢𝑠 + 𝜖 

 


	Abstract
	List of Tables
	References

