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Abstract 

As it becomes more difficult for families to join the growing waitlists 
for public housing, research and policy initiatives have focused on 
expanding housing resources through new construction and multi-unit 
zoning expansion. While the need to create more opportunities to move 
people into public housing is clear, there has been little research related 
to people moving out. This research explores the question: how do the 
health and safety conditions of assisted housing influence the 
percentage of residents who remain in a property after a certain 
number of years? A theoretical argument is made that poor housing 
and safety conditions lead to a higher percentage of residents who 
remain in a property, due to higher related health costs acting as a 
barrier to financial self-sufficiency. This theory is supported by 
regression analyses utilizing U.S. Department of Housing and Urban 
Development (HUD) administrative data. These findings have the 
potential to reshape HUD’s strategic goals, regulation, and the budget 
priority level of building maintenance, improvement, and renovation.   
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Introduction 
As it becomes more difficult for families to join the growing waitlists 
for public housing, research and policy initiatives have focused on 
expanding housing resources through new construction and multi-unit 
zoning expansion (NLIHC, 2016). While the need to create more 
opportunities to move people into public housing is clear (Sisson et al., 
2020), there has been little research related to people moving out. This 
article aims to answer the question: how do the health and safety 
conditions of public housing influence residents’ length of stay?  
 The first strategic goal of the U.S. Department of Housing and 
Urban Development (HUD) is to “promote economic opportunity by 
encouraging self-sufficiency and financial stability among HUD-
assisted residents” (HUD, 2019, p. 12). The department recognizes the 
relationship between financial stability and a healthy living 
environment by including the removal of lead-based paint and other 
hazards from homes as an objective for this goal. But, the percent of 
properties that failed their physical inspections have increased since 
2014 (Parker & Nguyen, 2019). The poor conditions present in many 
low-income housing units, like mold or allergens (Adamkiewicz et al., 
2014), can result in large economic costs for residents (Mudarri & Fisk, 
2007). This research will provide insight into the puzzling question: are 
the environmental hazards found in federally funded public housing a 
direct barrier to the financial upward mobility and self-sufficiency of 
residents? Or put more simply, is living in hazardous public housing 
more difficult for residents to move out of than safe public housing?  
 To answer this question, this study reviews previous literature, 
puts forth a theoretical argument connecting poor conditions with 
longer lengths of stay, and offers an empirical analysis of HUD 
inspection scores and various lengths of stay.  
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Literature Review 
While previous research does not specifically explore the health and 
safety conditions of public housing as an influencing factor in 
residents’ length of stay, it does provide insight into other influencing 
factors and confirm the causal relationship between high 
environmental risks in low-income housing and high economic costs. 
The relationship between these two bodies of literature has not been 
explored and represents a gap in the full understanding of barriers to 
self-sufficiency for public housing residents.  
 
Factors Influencing the Length of Stay 
There are several pieces of research exploring how intrapersonal and 
market factors influence the length of stay of a household in public 
housing in the United States. A large portion of the research focuses 
on the influence of household characteristics and finds the following 
to be generally associated with longer stays: unemployment and 
increased levels of welfare usage (Lubell, Shroder & Steffen, 2003; 
Olsen, Davis & Carrillo, 2005), presence of children and large 
household size (Ambrose, 2005; Cortes, Lam & Fein, 2008), elderly 
households and households with disabled individuals (Lubell, Shroder 
& Steffen, 2003; Ambrose, 2005, Bahchieva & Hosier, 2001; Haley and 
Gray, 2008), racial/ethnic minority, especially Black, households 
(Climaco et al., 2008), and female-headed households (Hungerford, 
1996; Bahchieva & Hosier, 2001). Shorter stays are generally associated 
with the presence of children, higher income, and higher levels of 
educational attainment (McClure, 2018).  
 While all current research is concerned with the influence of 
household characteristics, some also considers external market 
conditions and the standards within public housing programs. Some 
research finds that higher vacancy rates in the general market are 
associated with a lower probability of households leaving (Olsen et al., 
2005), while others find that tight, high-priced housing markets make 
it difficult to move thus leading to longer stays (McClure, 2018; 
Bahchieva & Hosier, 2001; Ambrose, 2005). Limited research indicates 
that other external factors may also be important influences. For 
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example, lengths of stay in New York City public housing were found 
to be exceptionally long – a quarter of stays lasting 55 years or more 
(Bahchieva & Hosier, 2001). Public housing developments in New 
York City are generally viewed as low-quality, and this could be a 
contributing factor to the long stays. Additionally, research finds that 
a higher prevalence of poverty in the surrounding area decreases the 
probability of residents leaving (Ambrose, 2005).  
 
Health Costs of Poor Health and Safety Living Conditions 
By analyzing yearly inspection reports from HUD, investigative 
journalists found that the percent of public housing and subsidized 
private multifamily properties that failed their inspections has 
increased since 2014 (Parker & Nguyen, 2019). Environmental risks in 
low-income housing include but are not limited to exposure to 
pollutant sources, poor performing ventilation systems, poor design 
and maintenance of building systems, and high levels of pest 
infestation (Adamkiewicz et al., 2011). There is a growing amount of 
literature exploring how these environmental risks negatively affect the 
health of residents, leading to respiratory irritation, asthma 
development and exacerbation, lead poisoning, and cancer 
(Adamkiewicz et al., 2014; Bashir, 2002; Marsh, 2000). 
 These health disparities experienced by low-income housing 
residents can lead to high direct and indirect economic costs. For 
example, asthma is a major cause of hospital use (Mormon, et al. 2007), 
and asthma triggered specifically by residential dampness and mold 
costs approximately $3.5 billion annually (Murdarri & Fisk, 2007). 
Research has found that 2.8 percent of total U.S. direct health care 
costs are related to pediatric diseases caused by environmental 
pollutants (Landrigan, 2002). As for indirect costs, research finds poor 
housing conditions and related health issues can lead to high levels of 
school absence for children (Akinbami, et al., 2009), poor mental 
health (Pevalin et al., 2017), and increased material hardship (Heflin & 
Butler, 2012).  
 While previous literature confirms the prevalence of poor 
environmental conditions in low-income housing, identifies related 
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health issues, and measures the proximate high economic costs, it does 
not explore how this causal relationship impacts public housing 
residents’ ability to remove themselves from the environmental risk or 
harm.  
 This article aims to fill the gap between previous research on 
influence factors of length of stay in public housing and previous 
research addressing the economic impacts of health risks associated 
with poor living conditions. Additionally, this research aims to identify 
the connection between the previous evidence of the economic costs 
associated with poor housing conditions and residents’ ability to 
remove themselves from this environmental harm. 
 
Theoretical Framework: Health and Safety Conditions as an 
Influence Factor in Length of Stay 
Based on previous research confirming the growing prevalence of 
environmental risks in low-income housing, including public housing, 
and the causal relationship between environmental diseases/illnesses 
and increased economic costs, I expect that when residents live among 
high environmental risks, their length of stay in these properties is 
longer.  
 Environmental hazards present in public housing include 
physiological risks (mold, excessive cold/heat, asbestos, lead, carbon 
monoxide, etc.), psychological risks (overcrowding, lighting, noise, 
etc.), risk of infection (domestic hygiene, pests, water supply, drainage, 
etc.), and risk of accidents (falls, fire, etc.) (Roys et al., 2010). Being 
exposed to these hazards can cause a variety of chronic diseases and 
illnesses in residents, including respiratory irritation, asthma, lead 
poisoning, cancer, fungal infections, allergies, depression, and anxiety 
(Adamkiewicz et al., 2014; Bashir, 2002; Marsh, 2000; Roys et al., 
2010). In addition to negatively impacting residents’ physical and 
mental quality of life, these health issues can result in high health care 
costs (Mormon et al., 2007; Murdarri & Fisk, 2007) and other financial 
expenses (Evans & Kantrowitz, 2002).  
 Due mainly to higher rates of disease, low-income individuals, 
like those who live in public housing, are more likely than middle- and 
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high-income individuals to use hospitals, physicians, and medications, 
which results in 35 percent higher overall health care costs (Lemstra et 
al., 2009). The burden of these high health care costs has a “serious 
impact on [individuals’] finances and ability to survive day-to-day,” 
including a decrease in contributions to and balances of savings plans, 
increase in borrowing or credit card debt, and increased insecurity 
related to paying for basic necessities (NORC, 2018, p. 7). These 
insights lead to the following expectation: the high costs related to 
chronic health issues caused by environmental hazards create a barrier 
for public housing residents to gain economic stability and financial 
upward mobility.  
 Poor environmental living conditions can also lead to financial 
hardship outside of direct health care costs. For example, a resident 
living in public housing in Carbondale, Illinois found what she believed 
to be mold on her mattress. While she would like to move into a 
private-market rental, it is difficult to find an affordable option on her 
small salary, and now her savings will need to be used to purchase a 
new mattress (Parker, 2019). 
 While there is no official time limit restricting residents’ stay in 
public housing, research finds that at the national level and among 
various programs, people utilize assistance for only a few years (Turner 
& Kingsley, 2008; McClure, 2018) – suggesting it is generally 
temporary. Upon exit, residents are not asked to provide their reasons 
for leaving, but reasons could include new household needs, eviction 
as a result of noncompliance with program or property rules, income 
loss, or income gain leading to program ineligibility (McClure, 2018). 
Additionally, previous literature finds that length of stay varies among 
different household characteristics (race, age, gender, income, 
education, etc.) and may be influenced by external market conditions. 
Some residents may stay indefinitely, but the U.S. Department of 
Housing and Urban Development’s (HUD, 2019, p. 12) goal for those 
living in homes with assistance is to move “from reliance to self-
sufficiency” through the promotion of economic opportunity.  
 Poor health and safety living conditions can dampen the 
economic opportunity required for self-sufficiency by imposing high 
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health care and other costs. In fact, some evidence suggests that 
residents’ length of stay in distressed public housing developments 
slated for demolition is longer than those in better-maintained 
properties (Popkin et al., 2002; Smith, et al., 2014). Residents dealing 
with the financial impacts of environmental risks may be unable to save 
sufficient funds to afford moving costs, private-market rental deposits, 
a house down payment, or other costs related to moving out of assisted 
housing. Residents often leave assisted housing because of consistent 
increases in income, from a promotion, finding a higher paying job, or 
acquiring additional employment. The majority of assisted housing 
programs cap rent at 30 percent of residents’ income, therefore as 
income increases, rent increases. Residents paying rent rates similar to 
private-market rentals may be encouraged to leave assisted housing 
and the bureaucratic processes required: application renewal, income 
verification, inspections, and regulations. But increased expenses 
related to environmental risks can limit the capacity of this increased 
income, and residents in this position may choose to stay and receive 
assistance, even as it diminishes.  
 This theoretical model can be simply understood as:  

 
Environmental risks related to poor health and safety conditions can 
lead to serious health and wellbeing issues for residents, which often 
results in high health care and other costs. These financial costs create 
barriers to self-sufficiency and can inhibit residents from leaving 
assisted housing. This relationship is especially detrimental due to its 
cyclical nature – residents unable to leave will be further exposed to 
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the environmental risks harming their physical, mental, and financial 
health. The formal hypothesis is as follows: 
 

H1: Poorer quality public housing properties will house residents for longer 
lengths of stay. 
 

Research Design 
To answer the question of how the health and safety conditions of 
public housing influence residents’ length of stay and empirically test 
the theoretical argument described above, this research will engage in 
quantitative statistical analysis utilizing HUD administrative data. The 
following discussion defines this research’s case, data sources, variable 
measurements, and describes the analysis model.   
 
Public Housing Projects 
Public housing projects are properties owned, insured, or subsidized 
by HUD that offer rental housing for eligible low-income families, the 
elderly, and persons with disabilities. Public housing is often owned by 
local agencies, which receive allocations of HUD funding to build, 
operate, or improve the property (HUD, 2020). These properties vary 
in size and type – from dispersed single-family houses in rural 
communities to high-rise apartments in large cities. Public housing 
programs are project-based, meaning residents may only receive the 
subsidy while living at a particular physical location. There are also 
tenant-based assistance programs, such as Section 8 Housing Choice 
Voucher. In these programs, participants who qualify for assistance 
independently find and lease housing in the private market and receive 
rent subsidies determined by the fair market rent of that area (HUD, 
2020).  These tenant-based assistance programs are not included in this 
analysis because there are no large-scale data available and HUD funds 
are not responsible for condition maintenance and improvement. 
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HUD Administrative Data and Variables   
The use of HUD administrative data allows this research to explore 
the relationship universally, maximizing the generalizability of the 
theory within this large case (McClure, 2018). Two major datasets from 
HUD’s Office of Policy Development and Research are utilized – Real 
Estate Assessment Center (REAC) physical inspection scores1 and the 
Resident Characteristics Report.2 

Sample observations provide high levels of variation in the 
independent and dependent variables – ranging from failing inspection 
scores to perfect scores, and from short lengths of stay to longer 
lengths. Both the data and analysis are at the public housing property 
level. 

 
1 Find HUD REAC physical inspection scores dataset here: 
https://www.huduser.gov/portal/datasets/pis.html  
2 Find HUD Resident Characteristics Report dataset here: 
https://pic.hud.gov/pic/RCRPublic/rcrmain.asp  

Table 1 - Descriptive Statistics of Independent and Dependent Variables 

 
Inspection 
Score 

Percent Residents Moved in Within: 

 
Past 2 Years 

Past 5 
Years 

Past 10 Years 

Observations 4,554 4,554 4,554 4,554 
Mean 80.13 33.06 55.23 74.91 
Standard 
Deviation 

15.67 15.12 17.78 16.35 

Minimum    3    0    0    0 
Maximum 100 100 101 101 

 Note: Maximum values of 101 for percent residents moved in 
within the past 5 years and past 10 years are a result of rounding. 
Data source: HUD REAC Inspection Scores (June 2020) and 
RCR (Jan 2021).  

https://www.huduser.gov/portal/datasets/pis.html
https://pic.hud.gov/pic/RCRPublic/rcrmain.asp
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The independent variable (quality level of health and safety 
housing conditions) is measured using HUD’s REAC physical 
inspection scores. Each year, REAC conducts inspections to “ensure 
that assisted families have housing that is decent, safe, sanitary and in 
good repair” (Public Housing Assessment System, 2001, p. 59084). 
These inspections generate comprehensive results, such as property-
level physical inspection scores, area-level scores for each of the 
inspectable areas (site, building exterior, building system, common 
areas, and dwelling units), and deficiencies observed by the inspector. 

20th Percentiles: 
(additional ticks) 
 
1 – scores 3-69 
2 – scores 70-81 
3 – scores 82-88 
4 – scores 89-93 
5 – scores 94-100 
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The scoring process focuses greatly on health and safety deficiencies, 
and a high level of these types of deficiencies can substantially reduce 
the overall property score. This variable is interval; all properties start 

Figure 2 – Distribution of Length of Stay Variables 

Note: Histograms represent the distribution of the data within the three length of stay variables used in analysis – percent of 
residents moved into a public housing property within the past 2 years, within the past 5 years, and within the past 10 years.  
Data source: HUD Resident Characteristics Report (Jan 2021) 
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with 100 points, and 59 points or less is considered a failed inspection.3 
For the purposes of this research, the variable data has been grouped 
to better calculate estimates at each 20th percentile, rather than 
assuming linearity. This provides a more correct model and an 
opportunity to identify the unique characteristics of the relationship. 
As seen in Figure 1, the data is skewed towards better scores – scores 
ranging from 3 to 69 make up the first 20 percent, followed by scores 
70 to 81, then 82 to 88, 89 to 93, and finally, 94 to 100 make up the 
final percentile. Each percentile is indicated with the additional ticks 
(1-5) included in Figure 1. Each property is not inspected each year, 
due to the vast number of properties throughout the country. This 
analysis utilizes the most recent report, released June 2020, which lists 
the most recent inspection score for each property. The inspection 
dates range from 2013 to 2020, with a significant skew towards later 
years, ensuring relevancy and accurate representation – 88 percent of 
inspections were completed between 2017 and 2020.  

This research’s dependent variable, length of stay, is based on 
the amount of time a public housing unit is continuously occupied by 
a resident and/or household. This is measured using HUD’s Resident 

 
3 According to HUD, a failed inspection (receiving a score of 59 or less) is 
supposed to prompt enforcement action from the department, which can conduct 
follow-up assessments, impose fines, or cancel contracts with delinquent landlords. 
HUD is clear in their enforcement messaging on failed multifamily assisted housing 
properties, which are privately owned, but is not clear on enforcement protocol on 
failed public housing properties, which are owned by housing authorities subsidized 
by HUD. When a multifamily assisted housing property fails inspection, the 
protocol dictates that HUD demand the owner correct any serious health or safety 
defects immediately and to develop a corrective plan to address all reported poor 
housing conditions. If the property owner will not or cannot correct the conditions, 
HUD may terminate the contract and relocate residents to more suitable housing, 
which often creates significant disruptions because residents may be moved to 
entirely different communities. Investigative reporting (Parker & Nguyen, 2019) 
found that this process often is not being completed or is incredibly slow. For 
more information, HUD’s “Decent, Safe and Sanitary Standard”: 
https://www.hud.gov/sites/dfiles/PIH/documents/TheDecentSafeandSanitarySta
ndard.pdf  

https://www.hud.gov/sites/dfiles/PIH/documents/TheDecentSafeandSanitaryStandard.pdf
https://www.hud.gov/sites/dfiles/PIH/documents/TheDecentSafeandSanitaryStandard.pdf
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Characteristics Report dataset which is produced each year and 
includes variables about public housing residents including those 
related to rent and income, family type and structure, race and 
ethnicity, and social conditions. This analysis utilizes the most recent 
report (released January 2021). It offers six ratio variables to measure 
different lengths of stay – the percentage of households who have 
resided in the property less than 1 year, 1 to 2 years, 2 to 5 years, 5 to 
10 years, 10 to 20 years, and over 20 years. These variables are 
calculated by considering the habitation time of each unit within a 
property but have property-level data outputs, which is consistent in 
unit with this analysis. To avoid the assumptions required to combine 
these variables into one, this analysis puts forth three different models 
considering the impact of predictor variables on the percentage of 
residents who moved in within the past 2 years, within the last 5 years, 
and within the last 10 years. The endpoint variables (less than 1 year, 
10 to 20 years, and over 20 years) are not included because they do not 
offer enough variation to reasonably test the effects of predictor 
variables.4 As seen in Figure 2, the chosen length of stay variables have 
been selected for regression models because they have relatively 
normal distributions.  
 This dataset will also be used to operationalize the control 
variables identified based on previous literature. First, the average 
household income for each property is considered and measured in 
dollar units. The race of the head of household is accounted for by 
variables measuring the percentage present within each property (white 
only, Black/African American only, American Indian or Alaska Native 
only, Asian only, Native Hawaiian/Other Pacific Islander only, mixed 
race, and other). Similarly, the percentage of Hispanic or Latino 
present within each property is included. The age of residents is 
considered and measured by the percent of tenants over 62 years of 
age. Gender and family type are also considered and measured by the 
percent of heads of households that are female with children. 
Residents’ overall use of welfare (including SSI, disability, SS, and 

 
4 Distribution of other length of stay variables are included in Appendix 1 
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pension) is included with a variable measuring the percentage of 
residents utilizing these programs for each property. Lastly, to account 
for geographic and regional differences, the state where each property 

is located is controlled for. While the inclusion of each state (with the 
exception of Alaska due to incomplete data) creates a lengthy and 
information-heavy model, geographic alternative explanations are 
important to consider due to variations at the state level. For example, 
the average inspection scores vary across the country, as illustrated in 
Figure 3. Additionally, states offer different levels of living costs, 
housing stocks, affordable housing policies, and assisted housing 
programs – all of which may influence residents’ length of stay.5  

 
5 The OLS regression model outputs confirm the importance of controlling for 
states. When run without the state variable, the models produce the following R2: 
.38 (past 2 years), .45 (past 5 years), and .46 (past 10 years). In contrast, when run 

 



 

 

 

95 

Critique: a worldwide student journal of politics  

 
Analysis Model 
Before completing the analysis, the datasets were merged and 
reorganized to ensure consistency across the unit measurement – 
public housing properties. Ordinary least squares (OLS) regression was 
used to create three models calculating the effect of property 
inspection score on different length of stay ranges – the percentage of 
residents who moved into the building within the past 2 years, past 5 
years, and past 10 years. As mentioned above, rather than assume a 
completely linear relationship, the estimates were calculated at the 20th 
percentile level for inspection scores. Between the two datasets, a 
complete sample of 4,554 public housing properties is analyzed. 
Individual public housing properties were not included if related 
information was not available in the REAC inspection score or 
Resident Characteristics Report datasets. Two outliers were identified 
in the length of stay data, likely due to entry error by HUD within the 
databases, and those properties were also not included.6 Consistent 
with other political science and policy research, a statistical significance 
p-value threshold of 0.05 was used. 
 
Results  
Based on OLS regressions estimating the effect of inspection score (in 
20th percentile groups) and other control variables on three lengths of 
stay durations (past 2 years, past 5 years, and past 10 years), this 
research does find support for the hypothesis that poor safety and 
health conditions lead to longer lengths of stay in public housing. The 
models, represented in a disaggregated form in Table 3 and in complete 
form in Appendix 2, explain the relationship between inspection 

 
with the state variable, R2 outcomes are: .49 (past 2 years), .55 (past 5 years), and .56 
(past 10 years). In other words, the inclusion of states increases the models’ ability 
to explain variability in the outcome variable.  
6 Properties not included due to outlier points in length of stay data are both 
located in Nebraska: NE106000001 and NE001000007. These two properties 
represent a minimal proportion (approximately 1 percent) of total Nebraska 
properties included in the analysis.  
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scores and percent of residents who moved into the building within 2 
years, 5 years, and 10 years as positively correlated. In other words, as 
the inspection score of a property increases, the percentage of 
residents who have moved into the property within 2, 5, or 10 years 
increases as well. For all three models, a high moved in percentage 
represents relatively short lengths of stay. On the other hand, a low 
moved in percentage would represent a high proportion of residents 
who moved into the public housing property over 2 years ago, over 5 
years ago, or over 10 years ago – all considered longer lengths of stay. 
The models in Table 1 support the presented hypothesis by 
demonstrating that as inspection scores increase, the percentage of 
residents who moved into the building within the limited time frame 
also increases. 
 
Table 2 – Disaggregated Regression Coefficients (and Standard 
Errors)  
Predicting Different Length of Stay Duration Variables 

 Percent Moved in Within:  

 Past 2 
Years 

Past 5 
Years 

Past 10 
Years 

Inspection Score    
     Group 2 (scores 70 to 81) .81 

(.52) 
1.37* 
(.56) 

1.73*** 
(.52) 

     Group 3 (scores 82 to 88) 1.49** 
(.53) 

2.60*** 
(.59) 

2.40*** 
(.54) 

     Group 4 (scores 89 to 93) 1.07* 
(.55) 

1.58** 
(.61) 

2.24*** 
(.55) 

     Group 5 (scores 94 to 
100) 

.46 
(57) 

1.96** 
(.62) 

2.29*** 
(.57) 

Average Annual Income ($ 
thousands) 

-.71*** 
(.04) 

-.97*** 
(.04) 

-.88*** 
(.04) 

White (%) -.22 
(.31) 

.04 
(.34) 

.46 
(.31) 

Black (%) -.39 -.15 .30 
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(.31) (.34) (.31) 
Native American/Alaskan 
(%) 

-.23 
(.31) 

.03 
(.34) 

.41 
(.31) 

Asian (%) -.53 
(.31) 

-.38 
(.34) 

-.03 
(.31) 

Hawaiian/Pacific Islander 
(%) 

-.25 
(.32) 

.02 
(.36) 

.44 
(.33) 

Native American/Alaskan, 
White Mixed (%) 

.24 
(.42) 

.08 
(.46) 

.57 
(.42) 

Black, White Mixed (%) .03 
(.33) 

.11 
(.37) 

.25 
(.34) 

Asian, White Mixed (%) -.77 
(.79) 

-.62 
(.86) 

.83 
(.79) 

Other Race Combination 
(%) 

-.21 
(.30) 

.04 
(.34) 

.43 
(.31) 

Hispanic/Latino(a) (%) -.15*** 
(.01) 

-.21*** 
(.01) 

-.22*** 
(.01) 

Female with Children (%) .05*** 
(.01) 

.16*** 
(.01) 

.19*** 
(.01) 

Elderly (%) -.07*** 
(.01) 

-.03* 
(.01) 

.05*** 
(.01) 

Welfare Use (%) -.03*** 
(.01) 

-.02** 
(.01) 

-.01*** 
(.01) 

States Visually Omitted 
(included in estimates) 

   

Constant 81.27** 
(30.87) 

75.07* 
(33.92) 

46.23 
(31.00) 

R2 .49 .55 .56 
N = 4,554 (for all three models) 
For the complete table, see Appendix 2  
Notes: Cell entries are coefficients and standard errors from regression. Asterisks 
indicate the following:  
* significant at p<.05; ** significant at p<.01; *** significant at p<.001 
Data source: HUD REAC Inspection Scores (June 2020) and Resident 
Characteristics Report (Jan 2021) 
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As illustrated in Figures 4-6, the relationship is not perfectly linear, and 
the variation pattern is similar between the three models. The 
relationship is positively correlated for the first three 20th percentile 
groups of inspection scores and slightly changes direction or plateaus 
for the fourth and fifth. This indicates that lower inspection scores 
have more of an effect on residents’ length of stay than higher scores, 
specifically those ranging from 89 to 100. As illustrated in Figures 4-6, 
the size of the estimated association is relatively small – moving just a 
few percentage points up and down for each inspection score group. 
The largest coefficient in the past 2 years model (Figure 4) is 1.49 and 
this is equivalent to only 0.10 standard deviations of the outcome 
variable. Similarly, the largest coefficients in the past 5 (Figure 5) and 

Note: The figures 4-6 report point estimates and 83.4% confidence intervals for predicted percentage of residents who moved in to 
public housing within the past 2, past 5, and past 10 years, based on OLS regressions considering each 20th percentile of 
inspection scores (group 1 represents scores 3-69; 2 is 70-81; 3 is 83-88; 4 is 89-93; 5 is 94-100. The full sample was used, and 
models control for only demographics, income, and state.  
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past 10 (Figure 6) year models are both equivalent to 0.15 standard 
deviations for each. To better assess the variation between estimates, 
Figures 4-6 present 83.4 percent confidence intervals. The confidence 
intervals are consistently small within and across the three models – 
generally about one percentage point difference between upper and 
lower bounds – indicating a high degree of certainty in estimation. 
Overall, the regression analysis supports the hypothesis that poor 
quality health and safety conditions are associated with longer lengths 
of stay in public housing.  
 To ensure these findings are robust, alternative specifications 
are considered for the outcome variable (length of stay), control 
variable (income), and analysis model. First, the three other available 
variables measuring the length of stay, percentage of residents moved 
in within the past year, within the past 20 years, and within the past 20 
plus years, offer consistent results – positive coefficient correlation, 
and for the past 20 and past 20 plus models, statistical significance. 
Second, in models that relax the linear assumption for the control 
variable of average household annual income, no meaningful 
difference is observed. Finally, alternative analysis in the form of 
fractional regression produces consistent results as well. Overall, the 
estimation models presented in this research are robust and generally 
describe the findings of alternative tests.  
 
Limitations 
This analysis is limited by the simultaneous complex and restricted 
nature of HUD administrative data. First, the variables utilized in this 
research are not consistent in terms of data collection time period. The 
lengths of stay and demographic variables are sourced from the 
Resident Characteristics Report published January 2021. But, as 
explained above, the inspection scores range from 2013 to 2020 – 
presenting the score from each property’s most recent inspection. To 
overcome this limitation, Resident Characteristics Reports for each 
year would need to be merged into the dataset and then matched with 
inspection dates. This time range does include the introduction and 
tenure of the Trump administration, which made significant cuts to the 
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HUD budget, specifically public housing operating funds (NLIHC, 
2020). A more time-consistent model may help to illustrate the impact 
of these budget cuts and would likely strengthen the inference that 
poor quality public housing is more difficult to move out of and gain 
financial independence.  
 In contrast, HUD administrative data is also limiting due to its 
narrow scope. These datasets offer no variables considering external 
influence factors that may influence the length of stay. For example, 
future iterations of this research should merge additional datasets to 
consider the impact of external housing market conditions, as cited in 
previous literature (Olsen et al., 2005; McClure, 2018), and community 
characteristics, like the prevalence of surrounding poverty (Ambrose, 
2005). Addressing these control variable limitations may shift the 
estimations and point to influence factors stronger than inspection 
score on length of stay.  
 Last, and most difficult to overcome, there is public concern 
about the validity of HUD’s inspection score data. Investigative 
journalists found that “residents across the country have discovered 
that passing scores on HUD inspections don’t always match the reality 
of their living conditions” (Parker & Nguyen, 2019). Because there is 
no alternative data available that measures the health and safety of 
public housing, this validity concern introduces the possible need for 
supplemental research. For example, to gain a more holistic 
understanding of the housing conditions residents experience, insight 
may be obtained directly from residents through qualitative interviews 
or focus groups. Based on stories featured by Parker and Nguyen, this 
qualitative research is likely to support and possibly intensity the 
findings of this analysis.  
 
Conclusion 
Home should be a safe place; a place to grow, thrive, and be supported. 
But for too many families living in public housing, that is not the case. 
Each year, more and more public housing properties fail their HUD 
physical inspections (Parker & Nguyen, 2019), and more and more 
families endure poor health and safety conditions. The theoretical 
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model put forth in this research suggests that physical and mental 
health issues caused by poor living conditions lead to high economic 
costs creating a barrier to financial upward mobility and self-
sufficiency. This ultimately leads to residents staying longer in assisted 
housing.  
 Statistical analysis utilizing HUD administrative data support 
this theory and finds a positive, statistically significant correlation 
between low inspection scores (ranging from 3 to 89) and a low 
percentage of residents who moved into public housing properties 
within a limited time frame. Consistent trends are found across three 
different models and length of stay durations – moved in within the 
past 2 years, past 5 years, and past 10 years.  
 If considered, these findings have the potential to reshape 
HUD strategic goals and priorities, as well as inform regulations. The 
first strategic goal of HUD (2019, p. 12) is to promote self-sufficiency 
and financial stability for residents living within public housing. The 
current framework places a large priority on the removal of lead-based 
paint from home as an objective for this goal. This research indicates 
that poor conditions, more generally, impact the financial upward 
mobility of residents and their improvement or removal should also be 
considered. This expansion of priorities would likely lead to more strict 
physical regulation of public housing and redistribution of budget 
funds. Additionally, these findings indicate that operating public 
housing properties with poor health and safety conditions may be 
more expensive in the long run because residents will reside there 
longer than they would in high-quality housing. This could result in 
more funds being dedicated to building maintenance, improvement, 
and renovation within the HUD budget.  
 Last, this study’s findings and its inclusion of a variety of 
variables may direct future research. For example, the correlation 
plateaus around an inspection score of 89. Future research could 
explore the reasoning behind this and other intricacies within the data. 
Similarly, the outputs related to individual states (see Appendix 2) may 
motivate comparative research exploring the variation and possible 
interactions with state housing policies, local housing authority 
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management, and perception and priority of welfare programs in 
general.  
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Appendix 1 

 
 
 
 

Figure 7 - Distribution of Other Length of Stay Variables 

Note: Histograms represent the distribution of the data within the three length of stay variables omitted from analysis – percent of residents 
moved into a public housing property within the past year, within the past 20 years, and within the past 20 plus years.  
Data source: HUD Resident Characteristics Report (Jan 2021) 
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Appendix 2 
 
Table 3 - Regression Coefficients (and Standard Errors) Predicting  
Different Length of Stay Duration Variables 

 Percent Moved in Within:  

 Past 2 
Years 

Past 5 
Years 

Past 10 
Years 

Inspection Score    
     Group 2 (scores 70 to 
81) 

.81 
(.52) 

1.37* 
(.56) 

1.73*** 
(.52) 

     Group 3 (scores 82 to 
88) 

1.49** 
(.53) 

2.60*** 
(.59) 

2.40*** 
(.54) 

     Group 4 (scores 89 to 
93) 

1.07* 
(.55) 

1.58** 
(.61) 

2.24*** 
(.55) 

     Group 5 (scores 94 to 
100) 

.46 
(57) 

1.96** 
(.62) 

2.29*** 
(.57) 

Average Annual Income ($ 
thousands) 

-.71*** 
(.04) 

-.97*** 
(.04) 

-.88*** 
(.04) 

White (%) -.22 
(.31) 

.04 
(.34) 

.46 
(.31) 

Black (%) -.39 
(.31) 

-.15 
(.34) 

.30 
(.31) 

Native American/Alaskan 
(%) 

-.23 
(.31) 

.03 
(.34) 

.41 
(.31) 

Asian (%) -.53 
(.31) 

-.38 
(.34) 

-.03 
(.31) 

Hawaiian/Pacific Islander 
(%) 

-.25 
(.32) 

.02 
(.36) 

.44 
(.33) 

Native American/Alaskan, 
White Mixed (%) 

.24 
(.42) 

.08 
(.46) 

.57 
(.42) 

Black, White Mixed (%) .03 
(.33) 

.11 
(.37) 

.25 
(.34) 

Asian, White Mixed (%) -.77 
(.79) 

-.62 
(.86) 

.83 
(.79) 
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Other Race Combination 
(%) 

-.21 
(.30) 

.04 
(.34) 

.43 
(.31) 

Hispanic/Latino(a) (%) -.15*** 
(.01) 

-.21*** 
(.01) 

-.22*** 
(.01) 

Female with Children (%) .05*** 
(.01) 

.16*** 
(.01) 

.19*** 
(.01) 

Elderly (%) -.07*** 
(.01) 

-.03* 
(.01) 

.05*** 
(.01) 

Welfare Use (%) -.03*** 
(.01) 

-.02** 
(.01) 

-.01*** 
(.01) 

    
(cont. next page) 
 

   

 Percent Moved in Within:  

 Past 2 
Years 

Past 5 
Years 

Past 10 
Years 

States by HUD Region    
Region I    
     Connecticut  -11.06*** 

(1.71) 
-10.39*** 
(1.88) 

-5.86*** 
(1.71) 

     Maine -10.71*** 
(2.30) 

-9.33*** 
(2.53) 

-5.24* 
(2.31) 

     Massachusetts -13.46*** 
(1.27) 

-13.53*** 
(1.40) 

-8.96*** 
(1.28) 

     New Hampshire  -11.18*** 
(2.48) 

-8.01** 
(2.73) 

-4.41 
(2.49) 

     Rhode Island -13.92*** 
(1.67) 

-11.49*** 
(1.83) 

-6.18*** 
(1.68) 

     Vermont  -15.83** 
(5.52) 

-15.07* 
(6.07) 

-6.02 
(5.55) 

Region II    
     New Jersey -10.33*** 

(1.27) 
-11.39*** 
(1.40) 

-9.28*** 
(1.28) 

     New York -12.62*** -15.63*** -17.32*** 
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(1.11) (1.22) (1.12) 
Region III    
     Delaware  -5.03 

(3.39) 
-.18 
(3.72) 

-2.26 
(3.40) 

     Maryland -9.37*** 
(1.91) 

-10.47*** 
(2.10) 

-2.95 
(1.92) 

     Pennsylvania  -8.42*** 
(1.09) 

-6.53*** 
(1.19) 

-4.14*** 
(1.09) 

     Virginia  -5.97*** 
(1.50) 

-3.73* 
(1.65) 

-3.45* 
(1.51) 

     West Virginia  -2.97 
(1.80) 

-2.16 
(1.98) 

-3.44 
(1.81) 

Region IV    
     Florida  -4.19** 

(1.33) 
-.96 
(1.46) 

.70 
(1.34) 

     Georgia  -3.75** 
(1.08) 

-1.56 
(1.19) 

-.93 
(1.09) 

     Kentucky  -3.80** 
(1.29) 

-2.98* 
(1.41) 

-3.13* 
(1.29) 

     Mississippi -2.05 
(1.72) 

-.26 
(1.89) 

-.52 
(1.73) 

     North Carolina  -4.18*** 
(1.11) 

-2.74* 
(1.23) 

-2.70* 
(1.12) 

     South Carolina  -4.28** 
(1.44) 

-1.51 
(1.58) 

-1.66 
(1.45) 

(cont. next page)    
 Percent Moved in Within:  

 Past 2 
Years 

Past 5 
Years 

Past 10 
Years 

     Tennessee  
 

-3.04* 
(1.23) 

-2.05 
(1.35) 

-2.13 
(1.24) 

Region V    
     Illinois -1.08 

(1.13) 
.15 
(1.24) 

-.07 
(1.14) 
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     Indiana  -2.05 
(1.46) 

-.00 
(1.60) 

.42 
(1.47) 

     Michigan -6.55*** 
(1.16) 

-3.13** 
(1.27) 

.36 
(1.17) 

     Minnesota  -1.91 
(1.31) 

1.82 
(1.44) 

4.02** 
(1.32) 

     Ohio  -7.47*** 
(1.15) 

-5.45*** 
(1.27) 

-3.95*** 
(1.16) 

     Wisconsin  -5.55*** 
(1.34) 

-3.56* 
(1.47) 

-.27 
(1.35) 

Region VI    
     Arkansas 6.20*** 

(1.38) 
6.57*** 
(1.52) 

4.65*** 
(1.39) 

     Louisiana  .71 
(1.24) 

1.56 
(1.37) 

-.15 
(1.25) 

     New Mexico -2.80 
(2.07) 

3.71 
(2.27) 

9.36*** 
(2.08) 

     Oklahoma  4.98*** 
(1.34) 

5.53*** 
(1.47) 

4.58*** 
(1.34) 

     Texas  3.28** 
(1.01) 

5.90*** 
(1.11) 

5.45*** 
(1.01) 

Region VII    
     Iowa .43 

(1.75) 
3.99* 
(1.92) 

3.29 
(1.76) 

     Kansas  1.47 
(1.39) 

5.10** 
(1.53) 

4.06** 
(1.40) 

     Missouri  .83 
(1.19) 

2.35 
(1.31) 

1.67 
(1.20) 

     Nebraska  1.73 
(1.30) 

4.70*** 
(1.43) 

5.41*** 
(1.30) 

Region VIII    
     Colorado -4.49** 

(1.68) 
-1.07 
(1.84) 

1.84 
(1.68) 

     Montana -2.08 
(3.21) 

-.18 
(3.53) 

-1.78 
(3.23) 
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     North Dakota  1.45 
(2.57) 

6.17* 
(2.82) 

5.13* 
(2.58) 

     South Dakota  
(cont. next page) 

-4.44 
(2.62) 

2.04 
(2.88) 

1.27 
(2.63) 

 Percent Moved in Within: 

 Past 2 
Years 

Past 5 
Years 

Past 10 
Years 

     Utah  
 

-1.79 
(3.16) 

-1.36 
(3.47) 

1.67 
(3.17) 

     Wyoming  -.52 
(4.22) 

-2.98 
(4.64) 

-.96 
(4.24) 

Region IX    
     Arizona -9.31*** 

(2.45) 
-4.59 
(2.69) 

2.17 
(2.46) 

     California -13.21*** 
(1.45) 

-12.67*** 
(1.59) 

-8.74*** 
(1.45) 

     Hawaii -14.26* 
(6.87) 

-14.54* 
(7.55) 

-11.73 
(6.90) 

     Nevada  -26.59** 
(7.80) 

-32.99*** 
(8.57) 

-27.44*** 
(7.83) 

Region X    
     Idaho -3.41 

(3.74) 
-2.35 
(4.11) 

.77 
(3.76) 

     Oregon -21.57*** 
(2.41) 

-19.08*** 
(2.65) 

-11.00*** 
(2.42) 

     Washington -15.91*** 
(2.45) 

-16.34*** 
(2.69) 

-9.91*** 
(2.46) 

Constant 81.27** 
(30.87) 

75.07* 
(33.92) 

46.23 
(31.00) 

R2 .49 .55 .56 

N = 4,554 (for all three models) 
Notes: Cell entries are coefficients and standard errors from 
regression. Asterisks indicate the following:  
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* significant at p<.05; ** significant at p<.01; *** significant at 
p<.001 
The omitted state is Alabama; States are organized by HUD’s official 
operation regions; Alaska not included because complete data not 
available 
Data source: HUD REAC Inspection Scores (June 2020) and 
Resident Characteristics Report (Jan 2021) 

 
 


