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Identifying socioeconomic disparities within a local area is critical for tailoring policy solutions to older adult populations. However, a comprehensive index for characterizing socioeconomic disadvantage for older adult households in the U.S. is yet to be developed. This study is the first of its kind and used secondary data from the U.S. Census to develop a new socioeconomic disadvantage index for adults older than 60 years, with a focus on food insecurity, for a large region in Central Texas. The Older Adult Socioeconomic Disadvantage Index (OASDI) includes 12 variables related to unmet needs for food, housing, healthcare access, and transportation, and others at the census tract level. For each variable, the values were ranked based on quintiles using ArcGIS Pro 3.2. An unweighted sum was used to create the OASDI, where a higher score indicated greater socioeconomic disadvantage. Choropleth maps were used to visualize the OASDI and persistent poverty for all census tracts within the study area. The OASDI was used to statistically compare two local policy regions for senior nutrition programs in the Austin and San Antonio, Texas metro areas. Results showed a greater socioeconomic disadvantage in the San Antonio region compared to the Austin region (Mann-Whitney-U = 198,303; p < 0.0001). The statistical analysis identified an area with extreme disadvantage relative to the local policy region and confirmed with member checking. Findings provided insights into local socioeconomic disparities at different levels and can be applied to advocate for policies, systems, and environmental changes for senior nutrition.
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Introduction

The United States (U.S.), like other countries, has a large and growing population of older adults, individuals aged ≥60 years and older. Based on projections from the U.S. Census Bureau (Census), the proportion of older adults is expected to outnumber children in 2034 (1). By 2060, the older adult population may represent one quarter (25%) of the U.S. population (2).

Food insecurity is an important health determinant for older adults (3). The U.S. Department of Agriculture (USDA) defines food insecurity as a household-level economic and social condition, characterized by “limited or uncertain availability of nutritionally adequate and safe foods, or limited or uncertain ability to acquire acceptable foods in socially acceptable ways” (4). The USDA annual food insecurity report stated that 13.5% of all U.S. households experienced food insecurity at some point in 2023, which is higher compared to 2022 data (5).

Previous studies have reported on a relatively high burden of food insecurity for older adults, particularly for those living in low-income households or communities (3, 6–8). Data from the Current Population Survey revealed that 5.5 million older adults (above 60 years old) were food insecure in 2021 (9), and estimates of food insecurity may be higher than estimates due to survey and sampling limitations (10).

Food insecurity among older adults is a complex issue influenced by social (e.g., living alone), physical (e.g., physical or functional limitations), and systemic factors (e.g., access to food or health care services) (11, 12). Older adults are more susceptible to poverty and may be unable to meet basic needs for health and wellbeing (13). Poverty affects all dimensions of wellbeing and hampers access to basic needs, including food (14). Other factors, including gender (15), race and ethnicity (16), disability (17), living alone (10), having limited access to transportation (18) and health insurance (19), and challenges with housing (20), are associated with food insecurity among older adults. In addition, scholars have established associations of food insecurity with adverse outcomes, including malnutrition (21, 22), and advocated for strengthening food and nutrition programs that address food insecurity among older adults (6, 23).

Public health policies and programs must be evidence-based, equity-oriented, and designed with implementation in mind (24). However, there is limited local data on food insecurity available for researchers to understand food insecurity within their communities or understand food insecurity as one of several unmet basic needs important to health and wellbeing. Previous studies have outlined key considerations (13) or developed measurement tools for assessing food insecurity among older adults, including an expanded food security screener (10, 25, 26). Recently, Lee et al. created the Older Adult Food Insecurity Index to assess food insecurity within a geographic area (10). Their study built an index with 13 risk factors of food insecurity based on prior studies and guided by the Socioecological Model and they tested the index for a county in Hawaii. While their index focused on risk factors for food insecurity, it did not include other indicators of socioeconomic disadvantage, such as unmet transportation needs, which are important for understanding food insecurity among older adults, especially in a large state such as Texas.

In 2022, the Administration for Community Living (ACL) funded an interdisciplinary research project, called Nutrition for Underserved Elders via Application or NUEVA, to develop, implement, and evaluate a new multi-function app for innovating the existing senior nutrition programs in Central Texas (https://www.fcs.txst.edu/nutrition/nueva.html). The state of Texas has a growing number of older adults. According to 2023 Profile of Older Americans, there was a 41.8% increase from 2012 to 2022 in Texas's older adult population, and 12% percent were below poverty in 2022 (27). Texas is one of the states with the highest concentration of adults 65 years and older (27). Texas was one of the seven states where food insecurity was much higher compared to the national average (16.9% statewide vs. 12.2% nationwide prevalence over a 3-year period 2021–2023) (5). The NUEVA project is situated in San Marcos, Texas, a city located between two of the largest cities in the U.S.—Austin and San Antonio and near small towns and rural communities. Two local organizations, the Alamo Area and Capital Area Councils of Government (COG), and their respective Area Agencies on Aging (AAA) coordinate senior nutrition services for older adults living in Central Texas.

Inspired by Lee et al. (10), this study developed a comprehensive index for socioeconomic disadvantage—the Older Adult Socioeconomic Disadvantage Index (OASDI)—to understand risk for food insecurity among older adults living in Central Texas. The aim of this article is to describe the creation of a new index for socioeconomic disadvantage for households with older adults that considers unmet basic needs for food, housing, medical/healthcare, and transportation, in addition to well-established risk factors of food insecurity or nutritional risk for older adults, such as experiencing disabilities or living alone. The primary aim is to use this new index to identify disparities within and across a large geographic region. Findings from this study can inform coordinated efforts for creating new programs or strengthening funding or outreach for existing programs and motivating future capacity-building research for older adults or seniors.



Methods


Setting

The study area consists of 23 rural and urban counties comprised of 1,077 census tracts (CTs). The 23-county area is defined based on the two local policy and administrative regions, relevant for senior nutrition, for the Austin and San Antonio, Texas metropolitan (metro) areas. The AAA of the Capital Area and Capital Area Council of Government (CAPCOG) serves 10 counties, including those in the Austin Metro Area, and Bexar Area AAA and Alamo Area Council of Government (AACOG) serves 13 counties, including the San Antonio Metro Area (Figure 1). Austin was one of the fastest-growing large metro areas in the U.S. for 12 consecutive years until 2022, and the population of Austin-Round Rock-San Marcos Metropolitan Statistical Area (MSA) increased by 50,000 residents between 2022 and 2023 at a rate of 2.1 % (28). In 2023, the city of San Antonio ranked the third-fastest growing city in terms of population (29), and the Austin-San Antonio metro population is projected to increase by over 3 million by 2050 (30).
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FIGURE 1
 Study area for the NUEVA Project in Central Texas. The larger map shows the 23 individual counties in Central Texas and the two planning regions of CAPCOG and AACOG. The smaller map, located in the bottom right corner, shows the study area within the state of Texas. CAPCOG, Capital Area Council of Government; AACOG, Alamo Area Council of Government.




Index development

An interdisciplinary team of investigators with expertise in geography, statistics, and public health developed an index, called the Older Adult Socioeconomic Disadvantage Index (OASDI), using an a priori approach. Drawing from prior methodological approaches by Kaczynski et al. (31), and related literature on food insecurity among older adults (3, 8, 11, 32), including a previous index by Lee et al. (10), the authors constructed the OASDI index using 12 variables based on a review of the existing literature on senior nutrition and food insecurity and consultation with nutrition experts. By design, the index includes variables for the different domains of material hardship, such as food, housing, health/medical care, and transportation, and well-established indicators of socioeconomic disadvantage for older adults, such as identities based on race or ethnicity, gender, educational attainment, social isolation, disabilities (or disability status), and poverty. Material hardship is defined as unmet basic needs for food, housing, medical/health care, and transportation (33). Previous studies have established this set of socioeconomic characteristics as risk factors for food insecurity and nutritional risk among older adults (16).

The Census provided data for index creation, which were downloaded from the Simply Analytics (https://simplyanalytics.com/) database accessed through the university's library. All variables were based on 2021 data. Table 1 describes each variable of interest and the data source. There were two variables where proxies were used because of limitations with Census data. First, unmet need for food was operationalized as households with adults, 60 years or older, participating in the Supplemental Nutrition Assistance Program (SNAP). SNAP is the largest and most important federal food assistance program in the U.S. (5). Households participating in SNAP tend to experience more financial precarity than income-eligible households that do not participate in the program (34). A previous study reported that older adults participating in SNAP were more food insecure compared to their counterparts (35). For the index, this proxy variable—households with an adult aged ≥60 years participating in SNAP—is an indicator of unmet need for food among senior households. Second, the Census does not collect data to assess unmet need for housing, such as the proportion of disposable income paid in monthly rent or mortgage, or substandard housing conditions (36), even though renting is associated with financial precarity compared to owning among older adults (37). Other studies have used the proportion of renter-occupied households as a marker of socioeconomic disadvantage (7, 38–40). For the index, unmet need for housing was operationalized as households with adults >65 years that are renter occupied. In both cases, the food and housing variables selected for the index are the most relevant variables in the Census data.


TABLE 1 List of conceptual and operational variables in the older adult socioeconomic disadvantage index (OASDI) and data sources.
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This study calculated the OASDI at the census tract level for the 23 counties in the study area in Central Texas. As stated previously, the 23-county study area represents the study area for a grant-funded project to innovate senior nutrition programs. A multi-level analysis provides necessary context for understanding socioeconomic disadvantage of the Central Texas region within the state. For each variable, the values for all census tracts in Texas were ranked based on a quintile classification method in ArcGIS Pro 3.2. Thus, each tract received a rank between 1 and 5, where 1 means that the variable's value for that tract falls within the first quintile (least disadvantaged) and 5 refers to the fifth quintile (most disadvantaged). Ultimately, the mean value of the sum of the ranks was calculated for each census tract to represent the index value for each tract. All the variables were weighted equally and framed negatively to show greater disadvantage. A higher index score indicates greater socioeconomic disadvantage. Choropleth maps were used to visualize the index at the census tract level across 23 counties. The same process was used to reproduce the index at the county level across the 23 counties of the study area. Each county was ranked based on the quintile classification method and the mean of the sum of the ranks for the 12 variables was calculated to represent the index value for each county.

To facilitate interpretation for the OASDI, persistent poverty data were added to the index map. Persistent poverty marks census tracts and counties with a history of high poverty, defined as ≥20%, over approximately the past 30 years (41). The U.S. Census provided data on persistent poverty at the census tract and county levels between 1989 and 2019 (41). Due to the mismatch between the geometry files from 2019 and 2021, the authors were not able to visualize the one census tract in Frio County affected by persistent poverty. For this study, the authors mapped the distribution of the older adult population at the census tract level with an overlay of persistent poverty. Mapping distribution of the older adult population and persistent poverty provided critical information for interpreting the OASDI. In addition, the authors used member checking with the NUEVA project team and community partners to help interpret the distribution of the index scores.

Development of the index and visualization of its distribution was conducted in ArcGIS Pro 3.2 product of Environmental Systems Research Institute (Esri) headquartered in Redlands, California (Available online: https://www.esri.com/en-us/arcgis/geospatial-platform/overview). The software has been accessed through the university's license.



Statistical analysis and testing

The authors hypothesized that there would be a difference in socioeconomic disadvantage between the counties that comprise the two policy regions: AACOG and CAPCOG (Figure 1). If this is the case, that difference should be captured by comparing the median index scores for these regions. Figure 2 shows the distributions of OASDI for each planning region, AACOG and CAPCOG. The distributions of OASDI seem to suggest a difference in socioeconomic disadvantage between these two policy regions. A test of significance was used to assess the difference in socioeconomic disadvantage between AACOG and CAPCOG (31). A non-parametric Mann-Whitney U test was used to assess whether there is a difference between the median index scores for these two metro policy areas. Data manipulation and statistical analyses were completed using Julia language, an open-source statistical software for data science (42).
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FIGURE 2
 Distribution of the older adult socioeconomic disadvantage index (OASDI). This figure shows the probability distributions of OASDI for the 23 counties under study (range: 1 to 5); the vertical dashed lines in green show the median OASDIs.





Results

Descriptive statistics for the Older Adult Socioeconomic Disadvantage Index (OASDI) are shown in Table 2. The analysis revealed no outlier tracts within the 23-county study area. OASDI scores seem normally distributed (Shapiro-Wilk Test p = 0.25, n = 100) with a mean score of 2.76 and some tracts scoring relatively close to the maximum (i.e., 4.92 vs. 5) for the state of Texas. Figure 2 displays the distributions of the OASDI by census tract within the 23 counties of the study area. Farther from these metro areas, in more rural counties, scores increase, meaning greater socioeconomic disadvantage among older adults. The maps also show census tracts that experienced persistent poverty between 1989 and 2019. In the Austin metropolitan area, socioeconomic disadvantage is more pronounced in the eastern tracts, known as “East Austin” or the “Eastside,” as well as the Del Valle area and other neighborhoods. In the San Antonio metro area, the most socioeconomically disadvantaged tracts are more concentrated in the central part of Bexar County. For some census tracts, the persistent poverty designation aligns with higher OASDI scores, indicating relatively higher socioeconomic disadvantage among households with older adults. However, there are also census tracts with lower OASDI scores, and thus lower levels of socioeconomic disadvantage among older adults, that are identified as persistent poverty areas. These tracts are in Hays County, west of Austin in Travis County, and the outer areas of San Antonio in Bexar County.


TABLE 2 Distribution of the older adult socioeconomic disadvantage index (OASDI) by policy region.
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Figure 3 also shows the visual comparison of the distributions of the OASDI across the two policy regions. The OASDI distribution for CAPCOG is somewhat positively skewed. For CAPCOG, the interquartile range is shifted toward the lower values of the OASDI. A Mann-Whitney U test of significance showed a statistically significant difference between the median scores of AACOG and CAPCOG. The findings suggest that there is a difference in social disadvantage for these two policy regions. Overall, a greater socioeconomic disadvantage is detected in the San Antonio region (AACOG) compared to the Austin region (CAPCOG) (Mann-Whitney U = 198,303; p < 0.0001). However, the positive skewness of the distribution of the OASDI for CAPCOG denotes an area of relative extreme disadvantage within CAPCOG. Indeed, Figure 3 shows an outlier OASDI for a census tract corresponding to CT 48209010401, which is in Hays County. This tract has a significantly higher OASDI score compared to the rest of the tracts in CAPCOG area; however this tract has not been identified as an area in persistent poverty. Figure 4 shows violin plots with corresponding overlays of boxplots. The violin plots show the differences in skewness of the OASDI for each policy region, whereas the notches in the boxplots display the statistical difference in the median OASDI for the corresponding policy regions. It can be visualized that the median value of the OASDI score is higher for AACOG compared to CAPCOG. The confidence intervals do not overlap, and an outlier exists within the CAPCOG policy region. There were no outliers within the AACOG region (Figure 4). It was found that, overall, lower ranking census tracts, that indicates less socioeconomic disadvantaged tracts, are clustered around the Interstate 35 corridor between San Antonio and Austin metro areas (Figure 4).
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FIGURE 3
 Comparison of the older adult socioeconomic disadvantage index (OASDI) across two regions in Central Texas. This figure shows the probability distributions of OASDI for each planning region (range: 1 to 5); the dashed lines show the median OASDIs. The AACOG includes the San Antonio metropolitan area. The CAPCOG includes the Austin metropolitan area. AACOG, Alamo Area Council of Government; CAPCOG, Capital Area Council of Government.
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FIGURE 4
 Comparison of the older adult socioeconomic disadvantage index (OASDI) across two regions in Central Texas. This figure shows a violin plot with a boxplot overlay and a comparison of the density of OASDI for the policy regions. The dent represents the confidence interval. The horizontal lines at the top and bottom represent the minimum and maximum values of the OADSI score. For the CAPCOG region, the gold circle represents an outlier. The AACOG includes the San Antonio metropolitan area. The CAPCOG includes the Austin metropolitan area. AACOG, Alamo Area Council of Government; CAPCOG, Capital Area Council of Government.


The index and persistent poverty data are also mapped at the census tract (Figure 5) and county level (Figure 6). These maps offers a high-level overview of the patterns. Specifically, at the census tract level, the index distribution indicates lower overall socioeconomic disadvantage in Austin metropolitan area compared to the San Antonio metropolitan area. Of the 23 counties in the study area, only one county, Frio, was designated as a county with persistent poverty (Figure 6). This classification is due to the Census' criterion, which designates a county as having persistent poverty if it has maintained poverty rates of 20 % or more for the past 30 years.
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FIGURE 5
 Spatial distribution of the older adult socioeconomic disadvantage index (OASDI) index scores and persistent poverty by census tract. This figure shows the 23-county study area in Central Texas. Persistent poverty was not available for all census tracts in all counties. For example, Frio County had missing data on persistent poverty at the census tract level. Choropleth maps were used to represent the index score which is calculated as the mean of the summed quantile ranks of the 12 selected variables for each census tract. Darker colors indicate a higher index score, representing greater socioeconomic disadvantage, while lighter colors indicate a lower index score, signifying lower socioeconomic disadvantage. The highlighted census tracts indicate areas of persistent poverty. (A) Of the map shows the index distribution across the 23 counties in the study area. (B) Shows a close-up view of the index distribution in Austin, Travis County. (C) Shows a close-up view of the index distribution in San Antonio, Bexar County.
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FIGURE 6
 Spatial distribution of the older adult socioeconomic disadvantage index (OASDI) index scores and persistent poverty by county. This figure shows the 23-county study area in Central Texas. Choropleth maps were used to represent the index score which is calculated as the mean of the summed quantile ranks of the 12 selected variables for each county. Darker colors indicate a higher index score meaning greater socioeconomic disadvantage; the lighter colors indicate a lower index score meaning lower socioeconomic disadvantage. The yellow hatching indicates persistent poverty at the county level.




Discussion

This study developed a new index, the OASDI, to assess socioeconomic disadvantage among adults aged 60 and older in Central Texas. The index is composed of socioeconomic and demographic variables that have been shown to impact food security in older adults. Thus, the index helps identify census tracts and counties where older adults are more likely to experience food insecurity, social isolation, or other adverse health outcomes, due to socioeconomic disadvantage. Findings revealed significant disparities at multiple levels, which emphasized the need for collaborative efforts at the community, state, regional, and federal levels to address food insecurity among older adults. In the Austin metropolitan area, patterns of disadvantage align with the city's overall sociodemographic profile and its history of gentrification (43). While Westside San Antonio has historically been affected by generational poverty (44), this study's findings reveal greater levels of disadvantage in other neighborhoods like the South and East Sides of San Antonio, as well as the West Side. The pattern of greater socioeconomic disadvantage in areas more distant from Interstate-35 suggests that specific attention is warranted to address transportation challenges, which can significantly impact lower-income senior residents, consistent with a previous recent study (9).

Like another study (10), this study considered the literature, integrated theory, and utilized publicly available secondary data to create a replicable index based on multiple factors. Lee et al. applied the Socioecological Model to develop the Older Adult Food Insecurity Index, but their index did not include a variable for transportation, though they included a variable for percentage of the senior population living at least half a mile from a grocery store (10). There were additional differences in their operationalization of variables related to food and housing and their use of weights. Lee et al. derived weights from a literature review, while this study weighed all factors equally. They applied the index at the county, zip code, and census tract levels for Honolulu County in Hawaii (10). Given the state's large geographic area and distance to food resources particularly in rural areas, transportation challenges, such as vehicle access, pose a significant challenge to food access (32). The inclusion of transportation offers a deep understanding of the factors influencing socioeconomic disadvantage for senior populations in Central Texas. In addition, unlike Lee et al., who included the percentage of the population not receiving SNAP relative to those below the poverty line, the OASDI considers the percentage of older adults aged 60 and older receiving SNAP. Even though SNAP alleviates food insecurity amongst the older adult population, we are using this statistic as a measure of the potential risk of food insecurity in the region of interest. Texas has the second-highest food insecurity rate among the states, and there are stringent criteria for SNAP eligibility. Therefore, this study considered receipt of SNAP as an indication of unmet need for food among older adults.

Poverty has consistently been linked to food insecurity among older adults (45). New funding initiatives and research studies have highlighted persistent poverty as an important factor for health disparities and equity. This study is unique in mapping persistent poverty data to provide context for the index and assist in the further interpretation of the OASDI. An important point is that the distribution of the OASDI index follows persistent poverty patterns to some extent, but not always. For example, some neighborhoods in East Austin, which exhibit greater socioeconomic disadvantage, are also marked as experiencing persistent poverty. However, some tracts with lower index scores, indicating less socioeconomic disadvantage, are still marked as persistent poverty tracts. It is important to consider that OASDI is a snapshot in time, whereas the Persistent Poverty Indicator captures high poverty over time. The Persistent Poverty Indicator highlights areas facing prolonged economic challenges, while the OASDI provides a cross-sectional perspective for older adults and captures short-term demographic shifts that have been typical in Texas (Supplementary Figure S2). Additionally, this study determined the distribution of the OASDI at multiple levels for a 23-county region in Texas and is the first study of its kind to characterize socioeconomic disadvantage for older adults in this way. Results identified an outlier with extreme disadvantage located near areas with relatively less disadvantage. Previous studies have reported the difficulty in locating smaller “pockets” of disadvantage within a larger area (46, 47). Findings indicate the value of the index for identifying disparities within a large geographic area.

Regarding implications, this study is a critical part of the NUEVA project. Findings serve as a foundation for characterizing local capacity for senior nutrition within the 23-county study area and providing evidence needed to develop new policies, systems, and environmental interventions addressing food insecurity among older adults. Specifically, the new index will be used to evaluate a new app designed to connect senior meal providers with residents in Central Texas. Policymakers can apply findings to advocate for existing senior programs or the development of new programs to support older adults. The Older Americans Act funds critical services and supports enabling adults ≥60 years to live independently as they age. Stakeholders working with the local AAAs and COGs might make use of study findings for planning or design of new programs. Practitioners can integrate findings from this study to tailor strategies and solutions to the unique needs and assets of different communities. For example, service providers working with senior centers, health clinics and hospitals, community centers, and churches can incorporate findings to prioritize food security for older adults. While this study conducted member checking to obtain feedback about the validity of the index results, future directions include additional analyses to further validate the new index, as well as mixed methods research aimed at better understanding and addressing food insecurity for this population. We also plan to expand the timeline to study changes in the spatial pattern of the index over time. A longitudinal study will allow us to incorporate additional factors, such as living in multigenerational households, which has been shown to be associated with food insecurity among older adults (48).

In terms of limitations, two of the 12 index variables—unmet needs for food and housing—were proxy variables, meaning that the operational variables did not fully represent the conceptual variable due to data limitations. For example, the Census samples different counties to obtain state-level estimates of food insecurity as part of the Current Population Survey Food Security Supplement (CPS-FSS), but there are no comprehensive local data on food insecurity at the county or census tract levels (49). This study is unable to determine the extent that limited data influenced the findings. Findings must be interpreted carefully without speculating about the extent of housing or food insecurity among older adults. Future research might consider cost-effective ways to systematically collect data on food insecurity within a region, with the same measure used in the Census survey, the CPS-FSS. In addition, the housing variable was limited, but Census data on housing insecurity appears to be in progress. Based on a white paper in collaboration with the Department of Housing, the Census has pre-tested a housing insecurity module of the American Housing Survey (50) and updated a multi-dimensional hardship index, as an indicator of wellbeing for the adult population. The Multi-dimensional Hardship Index includes indicators of material hardship or unmet needs for employment, housing, mental health, and food (51). Researchers may benefit from these new questions and important data sources of housing insecurity going forward. Other variables used in the index, such as the variable for transportation, do not fully represent unmet needs for transportation among older adults, and additional work is needed to understand the importance of transportation networks for creating and distributing resources for mobility within a geographic region, as well as facilitating capabilities required for health (52). Lastly, the index creation used quantiles, which can exaggerate lows and highs. However, analyses showed that the distribution for variables in the index was normal, and the use of quantiles did not appear to impact the index. Lastly, there are likely important factors underlying the single outlier in Hays County, such as the distribution of households with adults ≥60 years or proximity to Interstate-35. Identifying and exploring those factors is beyond the scope of this manuscript, but additional investigation would be important for informing multi-level policy decisions.



Conclusions

This study outlines the development of a replicable older adult socioeconomic disadvantage index (OASDI) for the 23 counties in Central Texas with a primary focus on identifying existing disparities within and across a large geographic region. Findings shows that there was more socioeconomic disadvantage among senior households in the San Antonio vs. the Austin metro area. In addition, the findings identified a small area of extreme socioeconomic disadvantage within Hays County. This study informs the ongoing development of an app to address food insecurity and social isolation among households with older adults and provides critical information to researchers, practitioners, and policymakers working to improve health and wellbeing of older adults within this region and state of Texas. This study also offers support for current Census efforts to develop a measure for housing insecurity and create a multidimensional hardship index as critical determinants of health. Given the existing disparities within and across planning regions, future work is required to prioritize and coordinate policy, systems, and environmental changes specifically for households with older adults.



Data availability statement

Publicly available datasets were analyzed in this study. This data can be found here: https://www.census.gov/. Table 1 in the article provides the census table number for the data used in this research.



Author contributions

SM: Conceptualization, Data curation, Formal analysis, Investigation, Methodology, Software, Validation, Visualization, Writing – original draft, Writing – review & editing. CJ: Conceptualization, Investigation, Methodology, Validation, Writing – original draft, Writing – review & editing. FM: Data curation, Formal analysis, Investigation, Methodology, Software, Validation, Visualization, Writing – original draft, Writing – review & editing. RS: Investigation, Validation, Writing – review & editing. LB-F: Funding acquisition, Resources, Writing – review & editing.



Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This project was supported by the Administration for Community Living (ACL), U.S. Department of Health and Human Services (HHS) through grant number 90INNU0042-01-00 as part of a financial assistance award totaling $414,658 with 75 percentage funded by ACL/HHS and $138,196 amount and 25 percentage funded by non-governmental sources. The contents are those of the author(s) and do not necessarily represent the official views of, nor are an endorsement, by ACL/HHS, or the U.S. Government.



Acknowledgments

The authors wish to acknowledge our research team and community partners with the NUEVA Project, especially the Community Advisory Board. The authors extend special thanks to Paula Granados Stigler for her support and Erica DeLine and Ana Lara Rubio for their assistance in manuscript preparation.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Gen AI was used in the creation of this manuscript.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2025.1520925/full#supplementary-material



References

 1. Vespa J. The Graying of America: More Older Adults Than Kids by 2035. U.S. Census Bureau. (2018). Available at: https://www.census.gov/library/stories/2018/03/graying-america.html (accessed September 12, 2024).

 2. U.S. Department of Health and Human Services (USDHHS). Older Adults. Available at: https://health.gov/healthypeople/objectives-and-data/browse-objectives/older-adults (accessed September 12, 2024).

 3. Pooler JA, Hartline-Grafton H, DeBor M, Sudore RL, Seligman HK. Food insecurity: a key social determinant of health for older adults. J Am Geriatr Soc. (2019) 67:3. doi: 10.1111/jgs.15736

 4. Economic Research Service (ERS), U.S. Department of Agriculture (UDSA). Measurement. (2024). Available at: https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-u-s/measurement/ (accessed September 12, 2024).

 5. Economic Research Service (ERS), U.S. Department of Agriculture (UDSA). Household food security in the United States in 2023. (2024). Available at: https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-u-s/ (accessed September 12, 2024).

 6. Holben DH, Marshall MB. Position of the academy of nutrition and dietetics: food insecurity in the United States. J Acad Nutr Diet. (2017) 117:12. doi: 10.1016/j.jand.2017.09.027

 7. Balistreri KS. Older adults and the food security infrastructure. Appl Econ Perspect Policy. (2022) 44:2. doi: 10.1002/aepp.13238

 8. Leung C, Wolfson J. Food insecurity among older adults: 10-year national trends and associations with diet quality. J Am Geriatr Soc. (2021) 69:10. doi: 10.1111/jgs.16971

 9. Ziliak J, Gundersen C. The State of Senior Hunger in America in 2021: An Annual Report. Feeding America. (2023). Available at: https://www.feedingamerica.org/research/state-senior-hunger (accessed April 01, 2024).

 10. Lee JY, Shen S, Nishita C. Development of older adult food insecurity index to assess food insecurity of older adults. J Nutr Health Aging. (2022) 26:7. doi: 10.1007/s12603-022-1816-6

 11. Lee JS, Frongillo EA. Factors associated with food insecurity among U.S. elderly persons: Importance of functional impairments. J Gerontol B Psychol Sci Soc Sci. (2001) 56:2. doi: 10.1093/geronb/56.2.S94

 12. Sharkey JR, Johnson CM, Dean WR. Food access and perceptions of the community and household food environment as correlates of fruit and vegetable intake among rural seniors. BMC Geriatr. (2010) 10:32. doi: 10.1186/1471-2318-10-32

 13. Vilar-Compte M, Gaitán-Rossi P, Pérez-Escamilla R. Food insecurity measurement among older adults: Implications for policy and food security governance. Global Food Security. (2017) 14:87–95. doi: 10.1016/j.gfs.2017.05.003

 14. Nord M, Kantor LS. Seasonal variation in food insecurity is associated with heating and cooling costs among low-income elderly Americans. J Nutr. (2006) 136:11. doi: 10.1093/jn/136.11.2939

 15. Hernandez DC, Reesor L, Murillo R. Gender disparities in the food insecurity–overweight and food insecurity–obesity paradox among low-income older adults. J Acad Nutr Diet. (2017) 117:7. doi: 10.1016/j.jand.2017.01.014

 16. Wang H, El-Abbadi N. Food insecurity, race and ethnicity, and cognitive function among United States older adults. J Nutr. (2024) 154:1. doi: 10.1016/j.tjnut.2023.11.015

 17. Coleman-Jensen A. US food insecurity and population trends with a focus on adults with disabilities. Physiol Behav. (2020) 220:112865. doi: 10.1016/j.physbeh.2020.112865

 18. Fitzpatrick K, Ver Ploeg M. On the road to food security? Vehicle ownership and access to food. In: Conference on SES and Health Across Generations and Over the Life Course. Ann Arbor, Michigan (2010). Available at: https://psidonline.isr.umich.edu/publications/workshops/SES_HAG/vehicle_food.pdf (accessed on September 12, 2024).

 19. Steiner JF, Stenmark SH, Sterrett AT, Paolino AR, Stiefel M, Gozansky WS, et al. Food insecurity in older adults in an integrated health care system. J Am Geriatr Soc. (2018) 66:5. doi: 10.1111/jgs.15285

 20. McIntyre L, Wu X, Fleisch VC, Emery JCH. Homeowner versus non-homeowner differences in household food insecurity in Canada. J Hous Built Environ. (2016) 31:349–366. doi: 10.1007/s10901-015-9461-6

 21. Sahyoun N, Basiotis P. Food insufficiency and the nutritional status of the elderly population. Nutr Insights. (2000) 13:2.

 22. Wellman NS, Weddle DO, Kranz S, Brain CT. Elder insecurities: poverty, hunger, and malnutrition. J Am Diet Assoc. (1997) 97:S120–2. doi: 10.1016/S0002-8223(97)00744-X

 23. Kamp B, Wellman NS, Russell C, American Dietetic Association, American Society for Nutrition, Society for Nutrtition Education, et al. Food and nutrition programs for community-residing older adults. J Am Diet Assoc. (2010) 110:3. doi: 10.1016/j.jada.2009.12.009

 24. Pollack Porter KM, Rutkow L, McGinty EE. The importance of policy change for addressing public health problems. Public Health Rep. (2018) 133:9s−14s. doi: 10.1177/0033354918788880

 25. Sassine AJ, Rabbitt MP, Coleman-Jensen A, Moshfegh AJ, Sahyoun NR. Development and validation of a physical food security tool for older adults. J Nutr. (2023) 153:4. doi: 10.1016/j.tjnut.2023.02.034

 26. Vaudin AM, Moshfegh AJ, Sahyoun NR. Measuring food insecurity in older adults using both physical and economic food access, NHANES 2013-18. J Nutr. (2022) 152:1953–62. doi: 10.1093/jn/nxac058

 27. Administration for Community Living (ACL), U.S. Department of Health and Human Services (USDHHS). 2023 Profile of Older Americans. (2024). Available at: https://acl.gov/aging-and-disability-in-america/data-and-research/profile-older-americans (accessed September 12, 2024).

 28. Pritchard C. New Census Data: Austin Metro Slips from Top Spot, Remains One of the Nation's Fastest Growing Regions: City of Austin. (2024). Available at: https://www.austintexas.gov/news/new-census-data-austin-metro-slips-top-spot-remains-one-nations-fastest-growing-regions (accessed August 30, 2024).

 29. Rodriguez B. The U.S. Census Bureau Ranks San Antonio as Nation's Third-Fastest Growing City: San Antonio Current. (2023). Available at: https://www.sacurrent.com/news/the-us-census-bureau-ranks-san-antonio-as-nations-third-fastest-growing-city-31759737 (accessed August 30, 2024).

 30. Pandey M. Texas Is Not Prepared for Austin-San Antonio Population Boom, Experts Say: The Texas Tribune. (2023). Available at: https://www.texastribune.org/2023/11/09/san-antonio-austin-growth-development/ (accessed August 30, 2024).

 31. Kaczynski AT, Eberth JM, Stowe EW, Wende ME, Liese AD, McLain AC, et al. Development of a national childhood obesogenic environment index in the United States: differences by region and rurality. Int J Behav Nutr Phys Act. (2020) 17:83. doi: 10.1186/s12966-020-00984-x

 32. Warren A, Frongillo E, Alford S, McDonald E. Taxonomy of seniors' needs for food and food assistance in the United States. Qual Health Res. (2020) 30:988–1003. doi: 10.1177/1049732320906143

 33. Conrad A, Ronnenberg M. Hardship in the heartland: associations between rurality, income, and material hardship. Rural Sociol. (2022) 87:936–59. doi: 10.1111/ruso.12435

 34. Siddiqi SM, Cantor J, Ghosh Dastidar M, Beckman R, Richardson AS, Baird M, et al. Food insecurity among aging SNAP participants and eligible nonparticipants in two predominantly low-income Black neighborhoods: Implications for SNAP enrollment and outreach for older adults. J Acad Nutr Diet. (2024) 124:747–756.e3. doi: 10.1016/j.jand.2023.12.011

 35. Tucher E, Keeney T, Cohen A, Thomas KS. Conceptualizing food insecurity among older adults: development of a summary indicator in the national health and aging trends study. Gerontol B Psychol Sci Soc Sci. (2021) 76:2063–72. doi: 10.1093/geronb/gbaa147

 36. Shear WB, Berkovec J, Dougherty A, Nothaft FE. Unmet housing needs: the role of mortgage markets. J Hous Econ. (1995) 4:291–306. doi: 10.1006/jhec.1995.1014

 37. Molinsky J, Herbert C. Homeownership among older adults: Source of stability or stress? Innov Aging. (2020) 4:691. doi: 10.1093/geroni/igaa057.2417

 38. St-Germain A-AF, Tarasuk V. High vulnerability to household food insecurity in a sample of Canadian renter households in government-subsidized housing. Can J Public Health. (2017) 108:e129–34. doi: 10.17269/CJPH.108.5879

 39. Kushel MB, Gupta R, Gee L, Haas JS. Housing instability and food insecurity as barriers to health care among low-income Americans. J Gen Intern Med. (2006) 21:71–7. doi: 10.1111/j.1525-1497.2005.00278.x

 40. Fafard St-Germain AA, Tarasuk V. Homeownership status and risk of food insecurity: examining the role of housing debt, housing expenditure and housing asset using a cross-sectional population-based survey of Canadian households. Int J Equity Health. (2020) 19:5. doi: 10.1186/s12939-019-1114-z

 41. Benson C, Bishaw A, Glassman B. Persistent Poverty in Counties and Census Tracts: U.S. Census Bureau. (2023). Available at: https://www.census.gov/library/publications/2023/acs/acs-51.html (accessed July 2024).

 42. Bezanson J, Edelman A, Karpinski S, Shah VB. Julia: a fresh approach to numerical computing. SIAM Rev. (2017) 59:65–98. doi: 10.1137/141000671

 43. Formby B. Report Says Gentrification Threatens to Displace Austin's Low-Income Residents, Communities of Color: Texas Tribune. (2018). Available at: https://www.texastribune.org/2018/09/18/gentrification-threatens-austins-low-income-residents-and-communities-/ (accessed September 12, 2024).

 44. Flores B. Westside San Antonio & Eastside Austin, Tx: A Growing Megalopolis in Central Texas and Its Implications on Those Historically Marginalized Populations within the Two Urban Cores of Bexar and Travis County Observing Demographic and Ses Trends: RPubs. (2023). Available at: https://rpubs.com/BAFlores/1037721 (accessed September 12, 2024).

 45. Pereira MHQ, Pereira MLAS, Campos GC, Molina MCB. Food Insecurity and nutritional status among older adults: a systematic review. Nutr Rev. (2022) 80:631–44. doi: 10.1093/nutrit/nuab044

 46. Robson J, Miller A, Taylor J, Boomla K, Hull S, Dezateux C. Inequality is hidden in plain sight. BMJ. (2021) 372:n169. doi: 10.1136/bmj.n169

 47. Karriker-Jaffe KJ. Areas of disadvantage: a systematic review of effects of area-level socioeconomic status on substance use outcomes. Drug Alcohol Rev. (2011) 30:84–95. doi: 10.1111/j.1465-3362.2010.00191.x

 48. Feeding America. Food Insecurity Among Seniors and Older Adults in 2022. Available at: https://www.feedingamerica.org/sites/default/files/2024-07/Food%20Insecurity%20Among%20Seniors%20and%20Older%20Adults%20in%202022.pdf (accessed December 16, 2024).

 49. Economic Research Service (ERS), U.S. Department of Agriculture (USDA). Documentation: Overview of Surveys: Current Population Survey Food Security Supplement (CPS-FSS). Available at: https://www.ers.usda.gov/data-products/food-security-in-the-united-states/documentation/#cps (accessed September 12, 2024).

 50. Virgile M, Tuttle D, Katz J, Terry R, Graber J. Cognitive Pretesting of Housing Insecurity Module of the American Housing Survey. U.S. Census Bureau. Working Paper Number: 2019-08. (2019). Available at: https://www.census.gov/library/working-papers/2019/adrm/rsm2019-08.html (accessed September 12, 2024).

 51. Glassman B. A Revision and Update of the Multidimensional Hardship Index. U.S. Census Bureau. Working Paper Number: SEHSD-WP-2024-04 (2024). Available at: https://www.census.gov/library/working-papers/2024/demo/SEHSD-WP2024-04.html (accessed September 12, 2024).

 52. Sen A. Why health equity? Health Econ. (2002) 11:659–66. doi: 10.1002/hec.762

Copyright
 © 2025 Maleki, Johnson, Méndez Mediavilla, Shanmugam and Biediger-Friedman. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/xhtml/Nav.xhtml




Contents





		Cover



		A socioeconomic disadvantage index for informing policy, systems, and environmental change interventions for senior nutrition programs



		Introduction



		Methods



		Setting



		Index development



		Statistical analysis and testing







		Results



		Discussion



		Conclusions



		Data availability statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Generative AI statement



		Publisher's note



		Supplementary material



		References























OPS/images/crossmark.jpg
©

|






OPS/images/logo.jpg
& frontiers | Frontiers in Public Health







OPS/images/fpubh-13-1520925-g005.gif





OPS/images/fpubh-13-1520925-g006.gif





OPS/images/fpubh-13-1520925-g003.gif





OPS/images/fpubh-13-1520925-g004.gif





OPS/images/fpubh-13-1520925-t001.jpg
Conceptual Operational variable Data source

variable

Gender Female >65 years Census [B01001

Race or ethnicity Black >65 years Census [B01001B]
Hispanic or Latino >65 years Census [B010011]
Seniors =65 years with medicare | Census [B27010]
only

Education Less than high school graduate Census [B27019]
>65 years

Disability status Seniors >65 years with disability | Census [B18101

Social isolation Seniors >60 years living alone Census [B09021

Food Seniors >60 years receiving food | Census [B22001

assistance with supplemental
nutrition assistance program

Housing Renter occupied >65 years Census [B25015!

Medical/health care Seniors >65 years without Census [B27001
health insurance

Seniors >65 years with medicare | Census [B27010]

only

Transportation Seniors >60 years with no Census [B25045
vehicle

Poverty status Seniors >60 years in poverty Census [B17001

The 12 index variables covered indicators of socioeconomic disadvantage based on gender,
race or ethnicity, education, and disability status; domains of material hardship, defined as
unmet basic needs for food, housing, medical/health care, and transportations and poverty.
Data for each variable came from U.S. Census Bureau (Census), which are available online.
Different variables used a different age number to define older adult (e.g. based on 60 years
or 65 years). The number in brackets is the Census data table number.
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Region Mean Median Range Standard

deviation
AACOG 30 31 [1,49] 077
CAPCOG 25 24 [1.0,458] 0.82

‘This table presents descriptive statistics for the distribution such as mean, median, range, and
standard deviation by region for the 23-county region. The AACOG includes the San Antonio
metropolitan area, The CAPCOG region includes the Austin metropolitan area. AACOG,
Alamo Area Council of Government; CAPCOG, Capital Area Council of Government.
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