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Background: There is a growing housing crisis in rural America with homelessness growing in addition to a growing number of substandard homes due to an inability to afford the costs of repair and maintenance. The goal of the current study was to assess the housing concerns in rural Alabama Black Belt communities which are often understudied and the relationship between housing quality and respiratory health.



Methods: A semi-random sampling of five Black Belt counties was conducted to obtain a sample of 253 rural households. The survey was designed to obtain information regarding household income, housing status including a list of safety concerns and respiratory health. A χ2 analysis was performed to examine the effect of housing type and income on prevalence of respiratory illness and safety home concerns (e.g., roofing, windows/doors, floors, mold/mildew).



Results: The majority of households surveyed had an annual income below $15,000 and owned their homes with over half of the homes being manufactured homes. Lower income was associated with increased prevalence of asthma [χ2(2, N = 237) = 7.75, p = 0.021], while living in a manufactured home was associated with increased risk of allergies [χ2(1, N = 251) = 7.88, p = 0.005]. Additionally, poor windows and doors [χ2(1, N = 253) = 3.8, p = 0.05] was associated with higher prevalence of asthma.



Conclusions: The results confirm and expand previous results and demonstrate the relationship between quality housing and allergy and asthma prevalence in rural areas with an abundance of aging manufactured homes.
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Introduction

The Alabama Black Belt region was significantly impacted by the COVID-19 pandemic with it having a 30% higher death rate than non-Black Belt counties in the state in 2020 (1). While many studies have focused on the lack of access to healthcare (2), the housing conditions in the region may have also played a role in the spread and deathly effect of the respiratory virus. In recent years it has become clear that housing is healthcare. This is not just true with respect to homelessness (3) but also for individuals living in substandard housing (4).

Housing conditions have long been linked to respiratory illnesses including asthma and allergies (5) with poor housing quality being associated with risk of childhood asthma and asthma morbidity (6, 7). A potential reason for this link is that poor housing quality is associated with increased risk of mold (8) which is linked to the prevalence of childhood wheezing and asthma (9, 10). In addition to housing quality, income has also consistently been shown to be associated with asthma prevalence and severity (11). For example, the Centers for Disease Control and Prevention reported an association between asthma prevalence and poverty level with the prevalence being 10.4% for household income below 100% of the poverty level but only 6.8% for household income 450% of the poverty level and above (12). It should be noted that income influences housing quality, making the Black Belt region susceptible to high rates of housing quality issues which likely contributes to health disparities.

Based on 2021 CDC data, the prevalence rate of asthma in adults in the U.S. is 8%. Alabama has a moderately high prevalence rate of adult asthma (10.1% for adults, ranked 21st highest out of 50 states) but has a high asthma mortality rate (ranked 7th highest out of 50 states) (8). We hypothesized that poor quality housing and income are associated with respiratory health issues (asthma and allergies) in Alabama Black Belt counties. We focus on the Black Belt region for several reasons. First, the soil in the region is nonporous. After the Civil War when Black citizens could purchase land, they were often sold the worse land (13, 14). Cotton was farmed at higher elevations with better drainage while less productive lowland areas were the areas where black residents were able to acquire land (7). These lowland areas are more likely to flood and have standing water for days after a rain. The water that accumulates on the surface after a rain can cause damage to the foundation of homes, increase mold growth, increase pests including mosquitoes among other things.

In addition to the problems caused by the soil, the 1968 Fair Housing Act disproportionately resulted in residents in the Black Belt having substandard housing today. Section 235 of the Fair Housing Act supported and encouraged new home construction. However, the federal government failed to manage the program. As a result, many of the newly constructed homes, particularly in Black neighborhoods, had poor workmanship and were in immediate need of repair (15). For example, in one Black Belt town, Camden, it was reported that the houses built via the Fair Housing Act in white neighborhoods were better built brick houses while those built in Black neighborhoods used substandard materials and had construction problems from the outset (16). Many of the homes were abandoned and replaced with less expensive manufactured homes (7).

Manufactured housing, particularly mobile homes, is used extensively in the Deep South. A previous report found that over 20% of the residents in the Alabama Black Belt live in mobile homes with 17% of them being built before 1979 (17). Mobile homes are popular for several reasons. First, they are more affordable which allows for homeownership. This is important because there are few rentals in rural areas; the owner-occupied rate in the region per county ranges from 70–80+% (U.S. Census). Also, many individuals have family or heirs property. Heirs property is difficult to build homes on because it is not possible to get a mortgage due to an inability to obtain a deed (18). It is unclear how these manufactured homes age and potentially affect respiratory health, particularly in lowland areas with standing water problems.

Finally, due to the history of the region including the racial injustice perpetrated there, over 52% of the residents are African American and there is persistent poverty with the counties that make up the Black Belt having the highest poverty rates in the state and country (19). This persistent poverty creates a population without the means to repair and mitigate the damage caused by the nonporous soil that is potentially creating damage to the homes or properly repair ill constructed homes via the Fair Housing Act.

There are limited studies of the relationship between housing quality and asthma and allergy prevalence in the Black Belt region. In this initial small-scale study we attempt to obtain a better understanding of the influence of housing conditions on the high prevalence of asthma rates in the region. There are also limited studies examining manufactured homes. Therefore, this study fills an important gap.



Methods


Survey methodology


Population characteristics and sample design

The study was designed to establish an association between housing conditions and respiratory disease prevalence among rural Alabama Black Belt communities. Semi-random sampling was conducted to obtain a sample of 253 rural households from five Alabama Black Belt counties—Choctaw, Lowndes, Marengo, Sumter, and Wilcox. The communities selected were part of the target area for a Housing and Urban Development (HUD) grant (see Table 1 for county information). The study was approved by The University of Alabama Institutional Review Board and met all ethical standards.


TABLE 1 County information.
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Data collection and analysis

Surveys were distributed via a website and at community events. Surveys were returned via email and transcribed into a spreadsheet. The survey obtained the following information: home address, whether the family owned or rented the home, whether they lived in a manufactured/mobile home, total annual household income, number of people in the household, number of children in the household, whether there were individuals over age 65 or disabled in the household, the health concerns of individuals in the household, and the safety concerns of the home.

Scores for prevalence of asthma and allergies among household members, home ownership and housing type (i.e., manufactured homes) were analyzed using descriptive frequency scores. Assessment of housing conditions was based on participants' listing of problems with the home. The frequency of the mention of the following terms were calculated: mold or mildew; roof; and sewer, sewage or wastewater. Finally, a chi-square analysis was performed to examine differences in measures by housing type and income.





Results


Summary of data

As shown in Table 2, the majority of households surveyed had a total annual income below $15,000, included an individual 65 years old or older and with 42.2% of the households including an individual with a disability. 36% of the households had at least one child (5% did not respond).


TABLE 2 Descriptive data.
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The majority of residents owned their homes with only 5.6% renting. Over half of the homes were manufactured homes. At least one structural issue was reported in approximately 40% of homes (e.g., windows/doors, roof, floor/foundations). Mold and/or mildew was reported in 21.7% of homes and sewage/wastewater issues in 10.3%.

With respect to health, the majority of the households reported at least one member having problems with allergies, with 31.6% having at least one household member with asthma.



Statistical analysis

A χ2 analysis was performed to examine the frequency of having/not having asthma and allergies and housing problems as a function of dwelling type (mobile home) and income. Living in a mobile home increased the likelihood of allergies [χ2(1, N = 251) = 7.88, p = 0.005], asthma [χ2(1,N = 251) = 3.56, p = 0.059], and problems with floors/foundations [χ2(1,N = 251) = 6.3, p = 0.012] (see Supplementary Materials for cross tabulation tables). For the income analysis, annual incomes greater than $50,000 were excluded from the analysis due to the small number of households in that category. Lower income increased the likelihood of asthma [χ2(2,N = 237) = 7.75, p = 0.021], and problems with floors/foundations [χ2(2,N = 237) = 7.78, p = 0.02]. Lower income showed a trending association with increased likelihood to have sewage [χ2(2,N = 237) = 4.17, p = 0.12] and window [χ2(2,N = 237) = 3.8, p = 0.15] problems.

Finally, we examined the association between structural problems and asthma. The analysis revealed that only poor windows and doors [χ2(1,N = 253) = 3.8, p = 0.05] was associated with higher prevalence of asthma; roofing (p = 0.76), floors (p = 0.78) and sewage problems (p = 0.73) failed to show an association.




Discussion

The results of the current study support our hypotheses. Home structural problems, in this case drafty windows and doors, were associated with increased prevalence of respiratory illness (i.e., asthma). The results also showed that living in a manufactured home with repair needs and having low income was associated with increased prevalence of respiratory illness.

The prevalence of asthma and allergies in the sample is drastically higher than the national average. The prevalence rate for asthma in households 100% below the poverty level in the US is 10.4% (18) and 7.7% (adults and children) overall (8). In our sample, 31.6% of the households had at least one person with asthma. Allergies (seasonal allergy, eczema, or food allergy) have a prevalence rate of 31.8% in U.S. adults (20) while in the current sample 56.9% of households had at least one person with allergies. Previous studies have shown that asthma rates are higher in low-income communities (17), therefore the current results are congruent with previous studies. Environmental factors have been found to cause asthma (21). Poverty increases exposure to substandard housing with increased mold (22, 23), air pollution (22, 24), and other triggers that affect asthma (e.g., pests, smoking, etc.) (21). While the current results show an association between income and asthma, we do not find a significant association between income and housing conditions in our sample. This suggests that the environment itself, including the high prevalence of older mobile homes, may interact with the effect of income on housing quality. Further research is necessary to fully examine the effect.

Unlike what has been reported in more urban areas, there is a high rate of home ownership in the predominantly Black rural communities of the Alabama Black Belt. Alabama, which is a predominately rural state, has a higher rate of homeownership (69.7%) than the national average (64.8%) (25). However, half of the homes surveyed were mobile homes. Mobile homes do provide an opportunity for independence; however, in the current study we found that they had an adverse impact on health when they are in disrepair. For example, while income was not associated with allergies, living in a mobile home was linked to a higher prevalence of allergies. A recent study reported a similar finding—living in a mobile home increased COVID-19 infection rates (26). We failed to obtain the age of housing units. Given the previous report (11), it may be expected that the manufactured homes in our sample are older homes especially given the repair needs reported. Future research focused on characterizing how aging manufactured homes affect health. It may also be important to characterize how they may be affected by climate change.

Climate change is expected to exacerbate respiratory disease (27). The increase in frequency of storms and heavy rainfall along with the rise in sea levels and increased duration and frequency of floods will result in an increase in dampness and mold problems which leads to increased respiratory problems (21, 22). Additionally, previous studies have reported increased emergency department visits for respiratory conditions after hurricanes (24, 28). By March of 2023 Alabama had the highest number of severe storm reports including tornados in the US (29). The problems associated with climate change may be expected to be catastrophic in the Alabama Black Belt given the current problems with housing structures (e.g., leaky roofs and drafty windows and doors) and soil with poor drainage capacity (7). While repairing homes and improving housing in the region is critical, it is made more difficult by the lack of tradesmen and construction/contractors in the region. A new report by the Associated General Contractors of America reported that more than a quarter of the country's tradesmen is aged over 55 and that there is a severe shortage that is expected to grow in the coming years (30). This shortage has a greater impact in rural communities, especially impoverished rural areas making repairing homes even more difficult. This combination of factors makes it important to monitor respiratory health and introduce interventions to ensure it does not worsen.

There are some limitations to the current study that require attention. The sample is relatively small and has some bias. Because the data were collected as part of a HUD project, the majority of the households surveyed have safety concerns regarding their home. Therefore, there is likely an oversampling of homes with significant repair needs. The self-reported data is also a limitation that may result in misreporting. We failed to collect racial/ethnic data making it difficult to determine whether the sample is representative of the population from which it was sampled. Finally, the data does not allow for an establishment of causation. Future longitudinal studies that also collect data related to other factors linked to asthma (e.g., smoking in the home and exposures to other environmental toxins) are necessary.



Conclusions

The current study fills an important gap in our understanding of the housing and respiratory health concerns in the Alabama Black Belt region. Asthma and allergy rates are extremely high in the sample studied and may be linked to poor housing conditions. Because of the nonporous soil and the prevalence of storms future research is needed to understand whether excess moisture is contributing to the poor housing conditions and the high rates of respiratory illness particularly for those living in aging mobile homes. There are also potential policy implications including a need to better monitor asthma in the region and providing support to low-income homeowners to ensure homes are safe.
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