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Abstract

Federal food and nutrition programs implemented by the Administration on Aging and funded by 

the Older Americans Act (OAA) seek to enable older adults to remain in their homes and 

communities through a comprehensive, coordinated, and cost-effective array of services. We 

hypothesized that expenditures devoted to nutrition programs for home and community-based 

nutrition services were inversely related to changes in state-level rates of institutionalization for 

older adults from one year to the next, such that states that spend more money per capita on 

community-based nutrition programs would have smaller increases or greater decreases in rates of 

institutionalization, controlling f1or expenditures on other home and community based services 

(HCBS). We found, however, that there was not an effect of OAA Nutrition Services on the change 

in rates of nursing home residency. We noted, though, that states which direct a greater proportion 

of their long-term care expenditures to home and community based services appear to have more 

reduction in their rates of nursing home residency. Further longitudinal work at the state and 

individual levels is warranted.
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INTRODUCTION

An increasing number of long-term care policies and programs in the United States are 

being targeted at supporting the ability and desire of older adults with functional 

impairments to maintain independence in the community. These services may be medical or 

social in nature and are aimed at persons with disabilities or chronic care needs. Among 

those long-term care services that have been frequently considered to be both popular and 

successful are home and community based services (HCBS) offered under a range of 

programs including Medicare and Medicaid. Additionally, the Aging Services Network 

created under the Older Americans Act (OAA) of 1965 offers HCBS. (1–3) Among the 

services authorized by this program are personal care, adult day care, nutrition, and 

transportation services that are provided in non-institutional settings and intended to help 

both healthy and functionally impaired older persons to remain living in the community. (4) 

Availability of these long-term care services vary according to the financial commitment of 

the states and area agencies on aging, and this research is one attempt to assess how that 

variation in services impacts outcomes, particularly related to aging in place vs. nursing 

home admission.

The Administration on Aging and the Older Americans Act

The OAA established the Administration on Aging (AoA) as a subdivision of the 

Department of Health and Human Service and as part of the larger National Aging Network 

including federal, state, tribal, and local partnerships. The explicit mission of the AoA is “to 

develop a comprehensive, coordinated and cost-effective system of long-term care that helps 

(older) individuals to maintain their dignity in their homes and communities.”(5) The OAA 

and the services it provides were established during the 1960’s and 1970’s when it was 

widely accepted that the responsibility of the federal government was to address social 

problems. (6) During times of scarce economic resources, however, it is useful to consider 

whether programs are effective in meeting their goals. While all of the services provided 

through the OAA as well as other agencies are important, we aim to assess the impact of the 

nutrition services program because the role of adequate and appropriate food intake is 

crucial for older adults’ overall independence and health while accounting for those other 

home and community-based services.

This paper examines two questions. First, are state-level expenditures on nutrition-related 

HCBS associated with rates of change in nursing home residency of older adults. Second, 

are expenditures on nutrition-related HCBS, when other HCBS services are accounted for, 

associated with rates of change in nursing home residency among older adults. The theme of 

these questions is centered on the effectiveness of OAA programs in meeting their goals—

namely, do they help older adults remain in their homes in the community.

Nutrition Services of the Older Americans Act.—Nutrition programs that are 

supported by Title IIIC of the OAA include congregate and home-delivered meals. 

Congregate meal (CM) services are offered in group settings such as community centers, 

churches, and adult day centers; while home delivered meal (HDM) services, commonly 

called Meals-on-Wheels, are delivered to homebound older adults. Additionally, and to a 
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much lesser extent, the Title III services include nutrition screening, assessment, education, 

and counseling as well as general health promotion and referrals to other services. The 

nutrition services programs are administered by states who must meet federal nutrition 

standards. Generally, programs provide meals five days per week, usually one meal per day, 

to recipients. Each meal is to provide one-third of the Dietary Reference Intakes (DRI) and 

meet the current requirements of the Dietary Guidelines for Americans, provide meals 

appealing to older adults, and meet state and local food service laws. The explicit purpose of 

these nutrition services is to: “reduce hunger and food insecurity, promote socialization of 

older individuals, and promote the health and well-being of older individuals and delay 

adverse health conditions through access to nutrition and other disease prevention and health 

promotion services.” (7) Services are available to individuals ≥60 years and to a limited 

number of people <60 years old with disabilities who are living with an older adult. The 

programs target those with low incomes, minorities, residents of rural areas, those with 

limited ability to speak English, and those at greatest risk for institutionalization.

Funding for Title IIIC Nutrition services comes primarily from the AoA by funds that are 

appropriated by the United States Congress and then allocated to states and territories based 

on the proportion of the population ≥60 years. Additionally, funding for congregate and 

home delivered meal services may be supplemented by “other federal funds, state and local 

funds, participant contributions, and private funding.” (8) The sources of additional funds 

vary by state.

It is estimated that OAA nutrition programs reach only 6–7% of older adults who need these 

services. (9) AoA data show participation in congregate meal services was down from 1.67 

million people being served 94.8 million meals in 2007 to 1.66 million persons being served 

94.2 million meals in 2008. The expenditures for the congregate meals program in 2008 

were over $636 million, for an average of $384.12 per person and $6.75 per meal. The home 

delivered meals program reached nearly one million people with 146.9 million meals in 

2008. The expenditures for this program were over $750 million, at an average of $830.02 

per person, and $5.14 per meal. (10) Overall, total appropriations for the OAA Nutrition 

Program has declined significantly in the past two decades from $942 million in FY1990 to 

$820 million in FY2010; correspondingly total meals declined by almost 4 million. (11)

Evaluation of Home and Community Based Services

The reauthorization of the OAA in 2006 required that the Institute of Medicine conduct an 

evidence-based evaluation of the program, but Congress failed to authorize the funds 

necessary to carry out the evaluation, therefore it has not been done. (2, 11) The goal of the 

evaluation that was mandated in 2006 was “to document overall program results, find ways 

for program improvement, aid the program planning process, show the programs’ 

contributions to elder independence, and assess best practices including those programs 

demonstrating the most effective cost-benefit outcomes and impacts.” (12) While previous 

research findings have pointed to the efficacy of OAA’s programs on individual-level health 

outcomes, (13) current and expanded evaluation is warranted to specifically examine the role 

of nutrition services in the context of the larger HCBS programs. The AoA began 

conducting assessment of their nutrition programs annually, starting in 2005, using limited 
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funds that they had that were earmarked for program evaluation. The focus of the evaluation 

was on program efficiency and effectiveness and client outcomes, assessed in consumer 

satisfaction surveys. The results suggested that clients participating in either congregate or 

home delivered meal programs believed that the programs enabled them to eat balanced 

meals and to continue living in their homes. (7) Caregivers also reported that these services 

helped them to continue caring for the older adults in their homes. A recent research brief 

prepared by Mathematica Policy Research, Inc. (14) found that Title III Nutrition Programs 

seemed to be reaching those older adults who were targeted for participation, namely those 

who were older, living in poverty, not married, and those with higher levels of disability and 

comorbidity.

Work done by Kaye, LaPlante and Harrington (15) shows that growth in HCBS programs 

may come with significant increased initial cost, but that they are associated with cost 

savings over the future. They demonstrate that states which invest in HCBS programs, at a 

minimum, are not put at a financial disadvantage for doing so, effectively saying that the 

“worst” case scenario is that states break-even on costs.

Whether provision of specific AoA nutritional services and other HCBS programs enable 

older adults to remain in their communities in a cost-effective manner has not been 

adequately studied and is the focus of our work. One way of measuring if older adults are 

remaining in their communities is to assess if states are incurring an increase or decrease in 

nursing home admission. Answers to questions such as this are increasingly important as the 

federal budget is constantly under scrutiny. In fact, the issue of delivering nutrition services 

in the community is regarded as such an important issue that the Institute of Medicine held a 

workshop in October 2011 entitled Nutrition and Healthy Aging in the Community. The 

question is further compelling because of the rising costs associated with providing high 

quality long-term care to a growing aging population combined with state budgetary 

constraints; wherein the evidence is increasingly mixed regarding whether providing long-

term care in the community vis a vis within institutions, as has long been suggested, actually 

saves money. (16)

Because it is still unclear what the association between expenditures on home and 

community-based services, particularly nutrition-related services, and nursing home 

admissions is, we seek to examine one aspect of this relationship. We propose a model 

examining the effects of these expenditures on rates of change in nursing home admissions.

Conceptual Model

The present study was informed by a conceptual model that takes into account not only 

expenditures on community-based nutrition services but also other HCBS expenditures as 

well as socio-demographic and economic factors that may impact, directly or indirectly, the 

rates of change in nursing home residency between states. Socio-demographic factors 

include the poverty level of states, size of states’ older adult population, and size of the 

states’ disabled population. Economic factors include size of the states’ economies as 

measured by gross state product. Also, while there are many individual-level factors (e.g., 

functional status, comorbidity, social support, etc.) that may be associated with nursing 

home admissions, because this study is an ecological one that relies upon aggregate data at 
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the state level, these individual factors that may influence nursing home residency rates may 

not be assessed in this model.

Socio-demographic factors.—States with higher levels of poverty may respond to 

welfare differently from other states. (17) This may be especially the case when poverty is 

spread across different age groups and states must make decisions to allocate resources 

according to poverty levels within those groups. Therefore, in addition to poverty level of the 

state, we take into account the proportion of older adults residing in those states. We might 

expect that states such as Florida and Arizona with high concentrations of older adults to 

respond differently to the needs of the older adult population than states with lower 

concentrations of older adults. Additionally, both of these factors impact levels of funding 

from the federal government which could affect states’ rates of delivery or use of these 

services, as well as states’ contributions of funding. Finally, in addition to poverty and 

residents 65 and older, we examine the effects of state level percentage of residents with a 

disability because of some home and community based services are made available to 

disabled persons. This is simply considered as a covariate because of the possible 

association with overall total long-term care expenditures and HCBS expenditures other than 

OAA programs, because OAA programs are not available to the general disabled population.

Economic factors.—Gross state product (GSP) is a sum of production and income 

generated by state during a given year (18) and has been shown to effectively control for 

economic differences across time and region. (19 & 20) GSP is also a reliable indicator of 

the size of the state’s economy which can influence their ability to contribute to welfare 

programs that include older adults’ nutrition programs.

Additionally, because we recognize that nutrition services are only one component of an 

array of publicly financed programs for older persons residing in the community, we also 

consider more comprehensively the total expenditures states devote to community based 

services. Previous research on this topic has shown that, particularly for older adults who do 

not have children, states commitment to HCBS reduces risk of nursing home placement. (4)

Hypothesis.—The purpose of this paper is to examine the impact of total state-level 

expenditures on OAA Title III Nutrition Services, namely home delivered and congregate 

meals, on rates of change in rates of nursing home residency of older adults. We hypothesize 

that expenditures devoted to nutrition programs for these home and community-based 

nutrition services are inversely related to changes in state-level rates of institutionalization 

for older adults from one year to the next, such that states that spend more money per capita 

on community-based nutrition programs will have smaller increases in rates of 

institutionalization.

METHODS

We used data collected from the Administration on Aging, Medicare Minimum Data Set, the 

United States Census Bureau, and multiple sources that report state-level spending on LTC 

to evaluate whether state-level expenditures on Title IIIC Nutrition Services was associated 

with rates of nursing home residency at the state level. While the ecological method 
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precludes any deductions about individual-level associations, it does allow researchers to 

examine relationships at an aggregate level, in this case, the state level. The ecological 

approach to research is considered an effective methodology for examining the sorts of 

relationships we are interested in studying and for generating hypotheses for future research. 

(21) This study was reviewed by the University of Alabama at Birmingham Institutional 

Review Board and deemed to be not human subjects research.

Databases

Several databases were linked together for the purpose of these analyses. They are described 

here.

AGID.—The AGing Integrated Database (AGID) is an on-line database created by the AoA 

that allows users to query the system to obtain customized tables of AoA-related data files, 

including information on clients served, providers of services, and expenditures for 

particular programs. Additionally, the AGID includes population characteristics obtained 

from the the most recent (2007–2008) American Community Survey (ACS). (22) AGID data 

obtained for this study includes State Program Reports for the years 2007 and 2008.

Minimum Data Set.—The Minimum Data Set (MDS), a federally mandated data 

collection form for clinical assessment of all residents in Medicare or Medicaid certified 

nursing homes, was used to estimate rates of institutionalization. (23 & 24) MDS 

information is transmitted electronically by nursing homes to the MDS database in their 

respective states. MDS information from the state databases is captured in the national MDS 

database at the Centers for Medicare and Medicaid Services. The MDS is highly reliable and 

frequently used for research purposes. Data used in this study include quarterly reports on 

the number of all individuals in nursing homes receiving Medicaid and Medicare 

reimbursements for 2007 and 2008.

Home and Community Based Services and Long-term Care Expenditures.—
Data used to analyze HCBS and LTC expenditures were obtained from multiple sources, 

following the method used by Muramatsu and colleagues. (4) This method is described 

below in our description of variables. Medicaid expenditures included monies spent on home 

health, personal care, nursing homes, and HCBS waivers. These data were obtained from 

Thomson Reuters’ annual report on “Medicaid LTC expenditures in FY 2007.” (25) 

Additional expenditures on HCBS from the AoA were compiled from AGiD. (22) Monies 

spent on the Social Services Block Grant were obtained from the US Department of Health 

and Human Services. (26) Additionally, state governments’ spending on HCBS was 

included. These data were obtained from the AARP’s annual report on “State-funded home 

and community-based services programs for older adults.” (27) The variables included 

accounted for state level commitment to HCBS and are a valid representation of the long-

term care context in the states. (4) In order to examine if the nutrition services component 

independently impacts nursing home admission, both overall spending on HCBS (less 

nutrition services) and spending on nutrition services was included.
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Variables

Dependent Variable.—The dependent variable is the state-level rate of change in nursing 

home residency from 2007–2008. This variable was used to evaluate the possible effects of 

expenditures on change in rates from year to year because rates in 2008 are not independent 

of the previous year. To create this variable, we first determined the proportions of persons 

≥65 who were in a nursing home in 2007 (t1) and 2008 (t2). The formula was: number of 

persons in a nursing home (obtained from MDS Data) divided by the number of persons ≥65 

(based upon Census Bureau Data). Next, we calculated rate of change in rate of nursing 

residency using the formula: [(t2-t1)/t1]*100. Nursing home residency was assessed by 

averaging the quarterly reports across 2007 and the reports across 2008 for persons 65+. The 

MDS captures resident counts for all persons in Medicare or Medicaid nursing home 

facilities.

Independent Variables.—The primary independent variables were state-level 

expenditures on home delivered and congregate meals per non-institutionalized older adult 

(obtained from the AGID Database). The percentage of older adults using these services are 

very small, potentially indicating the need for more advertisement and promotion of their 

availability. Furthermore, state-level spending on all LTC and specifically on HCBS was 

entered into the models as well. Socio-demographic and economic control variables that 

might affect rate of change in nursing home entry were included in our analyses.

Home-delivered and congregate meal expenditures per non-institutionalized older 
adult.: Home delivered and congregate meal expenditures (including total federal, state, and 

other sources of funding for Title IIIC) was divided by the population of older adults ≥65 

years older for a total expenditure per non-institutionalized older adult (separately for home 

delivered and congregate meals).

Home and Community Based Services Expenditures Per Capita.: This variable was 

calculated by adding all sources of LTC expenditures except home delivered and congregate 

meal expenditures and nursing home expenditures. This figure was then divided by the 

number of non-institutionalized persons 65 and older.

Percent of Long-term Care Expenditures Spent on Home and Community Based 
Services.: This variable was calculated by dividing HCBS expenditures by total LTC 

expenditures.

Socio-demographic variables.: The socio-demographic control variables included in our 

analyses are 1) percent of the state population below poverty, 2) percent of the state 

population over 65 years of age, and 3) percent of persons in the state age 16–64 who are 

disabled.

Economic variable.: Gross state product (GSP) was also controlled for in our models. GSP 

is a sum of production and income generated by each state during a given year (Bureau of 

Economic Analysis, 2009).
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Weighting Variable.: Total population, defined as the number of persons residing in the 

state in 2007 based on the ACS, is used as the weight in the weighted least squares analysis, 

in order to correct for our small sample size and variation among states.

Analysis

Analyses were conducted using Stata version 11.1. Descriptive statistics were generated to 

characterize state-level differences. Weighted least squares (WLS) regression was used to 

evaluate our hypothesis. This approach closely approximates ordinary least squares 

regression, however it allows for the correction of heteroscedasticity with the use of analytic 

weights, which was a problem in this sample because of small sample size and substantial 

variation in the size of the individual states. (28)

Five models were fit. First, only control variables were included in Model 1. In Model 2, 

congregate meals expenditures were included, followed by home delivered meal 

expenditures in Model 3. In Model 4, per capita HCBS expenditures were added, and finally, 

in Model 5, percent of LTC expenditures devoted to HCBS were included. Fitting five 

models allowed us to examine iterative changes in model fit when the two primary variables 

of interest, congregate and home delivered meal expenditures, were added sequentially. 

Then, we were able to examine changes with the addition of overall HCBS expenditures 

variables.

RESULTS

Sample Description

Initial analysis included all 50 States, however in the final analysis Alaska was excluded 

because it was an extreme outlier and influential case, especially in regard to state 

expenditures. Tables 1 and 2 present state-level descriptive statistics (including Alaska). 

Rates of nursing home residency per 1,000 individuals ≥65 varied widely among states with 

a low of 11.81 in Arizona in 2008 to a high of 57.50 in North Dakota in 2007. Rates of 

change in nursing home residency rates from 2007 to 2008 also varied largely with Delaware 

demonstrating an increase in rates of nursing home residency of 1.61% and Arizona having 

a decrease of 9.92%. States also varied widely on per capita expenditures for home delivered 

and congregate meals, with Arizona spending the least on home delivered meals ($7.30) and 

Wyoming spending the most on home delivered meals ($72.44) and Mississippi spending the 

least on congregate meals ($3.80) and Wyoming spending the most ($119.45).

Weighted Least Squares Analysis

Results of the WLS models are presented in Table 3.

In Model 1 that included only the socio-demographic and economic variables of the states, 

only GSP was significant (b= −1.22E-06, p≤.05). The overall model was not significant. 

When adding congregate meals expenditures into Model 2, GSP was significant (b=
−1.49E-06, p≤.05), with a negligible effect. Also, the variable measuring congregate meal 

expenditures per non-institutionalized older adults was associated with change in nursing 
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home residency (b=.056, p<.05). The F-change statistic was not significant, indicating that 

the addition of congregate meal expenditures did not improve model fit.

When home delivered meal expenditures were added in Model 3, GSP (b=−1.6E-06, p≤.01), 

and home delivered meal expenditures (b=.065, p≤.05) were significant. The F-change value 

was significant (F=4.53, p<. 05), indicating that the addition of home delivered meal 

expenditures significantly improved model fit. However, the direction of the home delivered 

meal variable was positive. This score indicates that for every addition dollar spent per non-

institutionalized older adult (NIOA), rates of change in nursing home residency increase by .

06.

In Model 4, the variable per capita home and community based services (HCBS) 

expenditures was added to the model but was not significant. GSP remained significant (b=
−1.6E-06, p≤.01), as did expenditures on home delivered meals (b=.065, p≤.05). However, 

the F-change statistic was not significant indicating that the additional variable did not 

contribute in a statistically meaningful way to the model.

In the final model, Model 5, the variable percent of LTC expenditures on HCBS was added. 

GSP remained significant (b=−1.42E-06, p≤.001). In this model, states’ attention to HCBS, 

as measured by per capita HCBS expenditures (b=.001, p≤.05) and percent of LTC 

expenditures on HCBS (b=−.122, p≤.01), were significant. This indicates that for every 

additional percentage point of HCBS on long-term care, there is a decrease in the rate of 

change of nursing home residency of .122. The F-change statistic for this model indicates 

that addition of HCBS expenditures/LTC contributes significant additional value to his 

model (F=51.81, p<.001). This full model has an adjusted R2 of .63, indicating that 63% of 

the variance in rate of change in nursing home residency can be accounted for by the 

variables in this model.

DISCUSSION

Many states are actively engaged in rebalancing efforts that shift monies spent on nursing 

homes to community based services in order to enable older adults with functional 

impairments to remain in the community for as long as possible. In this study, we attempted 

to isolate the role of nutrition programs, within the context of other long-term care services 

targeted at older adults, on decreased rates of nursing home residence. This research 

expounds on the work of Kaye, LaPlante and Harrington (15) who demonstrate long-term 

cost savings as an effect of community-based interventions and Muramastu et al. (4) who 

demonstrate the importance of home and community based services.

The results presented in Models 2 and 3 suggest that expenditures on home delivered meal 

services may be related to the rates of change in nursing home residency status among older 

adults at the state level in the positive direction, which was not hypothesized. These findings 

may indicate that states with older populations who are at risk of nursing home admission 

connect their residents to services more effectively than other states.

Older adults at nutritional risk, many of whom have limited social networks and resources 

available to help them meet basic nutritional needs, may be at increased risk of both 
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hospitalization and nursing home placement. (29) OAA nutrition programs are intended to 

support precisely these at-risk adults maintain independence in the community. Recent 

research, however, indicates that older adults who are especially vulnerable for both 

nutritional risk and nursing home placement, namely those who are recently discharged from 

hospitals may be underserved by OAA nutrition programs. (30 & 31)

In Models 4 and 5, which account for comprehensive HCBS expenditures at the state level, 

expenditures on home delivered and congregate meals did not remain significant. It should 

be noted that the percentage of older adults using these services is small, with an estimate of 

5.1% of eligible persons actually receiving services in 2007. (32) This small number may 

influence the results. However, variables representative of states’ commitment to HCBS 

were associated with change in nursing home residency. It is possible and likely that some of 

the state-level spending was devoted to nutritional programs, but we are not able to detect 

this in our data. HCBS spending per capita was significant in the hypothesized direction, 

indicating that additional dollars spent on HCBS per person yielded a decrease in the rate of 

institutionalization among OAs. Though this variable was significant, its effect size was 

marginal. In the final model, for every dollar spent on HCBS, rate of change in nursing 

home residency decreased by approximately 0.122. Percentage of LTC expenditures on 

HCBS were significant in the opposite direction hypothesized. This may be because states 

with high concentrations of older adults are also places where expenditures in the 

community and in institutions are both high, masking the true positive effects of HCBS.

In conclusion, we find that home and community based services are associated with 

decreased rates of nursing home residency. While we believe that our findings are important 

for generally highlighting the importance of home and community-based services, we 

believe that further work is needed to more completely understand the relationship between 

state-level commitment to these services and particularly to nutrition-services, for older 

adults’ ability to remain in the community and avoid nursing home admission. We turn now 

to a discussion of the limitations of this particular study and look to how future work might 

provide more clarity on the relationships discussed herein.

Limitations

There are several limitations to our work. First, the state-level data used in our analyses are 

subject to the ecological fallacy wherein the implications of our findings at the state level 

may not extend to individuals within those states. Second, while weighted least squares 

regression is a robust method, our analyses includes only 49 cases and limited the number of 

variables which could be considered. Third, our analysis represents a cross-section of data 

from two years, rather than from a longer period of time. Fourth, data are not available on 

institutionalization of individuals in the age category 60–64. Thus, expenditure and 

participation data for the non-institutionalized population 60 and older were regressed on the 

rates of change in institutionalization rates 65 and older. Fifth, we are unable to control for 

the effects of privately-funded programs such as local, church-based meals on wheels 

programs. Sixth, the variables we selected for inclusion in our conceptual model do not 

comprehensively measure all factors that impact either nutrition services expenditures or 

rates of change in nursing home rates. Our decision for inclusion of particular variables was 
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guided by what we believed was most important based on a review of the literature and 

given the data that was available and our small sample size. Additionally, we were unable to 

account for the number of persons in either 2007 or 2008 who were admitted to the nursing 

home for short-stay rehabilitative purposes. While this would be helpful information since 

this population would probably not be impacted by nutrition services, we do not anticipate 

that the proportion of persons in this category changed drastically from 2007 to 2008 

because there were no major policy shifts between the years.

There are many and varied complex factors that contribute to nursing home placement. 

These range from the individual and family level to the state and federal policy levels. 

Teasing out all of these interrelated factors is difficult and impossible in a single study. Our 

work represents a first step in our efforts to evaluate the potential role that nutrition 

programs may play in contributing to older adults’ ability to remain in the community.

The ecological design of this study precludes us from being able to speak about individual 

level outcomes, but it is useful in generating hypotheses to test at that level. Additionally, 

our work emphasizes that additional monies ought to be targeted at comprehensive 

evaluation of these programs, as well, particularly at the individual level. Comparisons 

between older adults who receive OAA nutrition services and those who do not is absent 

from the literature.

Future Directions

Future research is warranted that includes individual level data, utilizing larger sample sizes, 

with longitudinal waves of data collection, and a broader range of ages. Additionally, an 

examination of the effect of rates of participation on rates of nursing home residency lagged 

by years greater than one will require more sophisticated methods but may give more clear 

insight into relationships that exist.

Additionally, a comparison between matched older adults who receive nutrition services 

with those who do not is warranted. Use of large datasets, such as the National Health and 

Nutrition Examination Survey (NHANES) or the National Longitudinal Study of Aging 

might be particularly well-suited to evaluate more comprehensively the effects of the Title 

III Nutrition Services on nursing home entry, as well as other relevant health outcomes. Our 

research team, as well as AoA plans to use both NHANES data linked with Medicare claims 

data, for individual-level comparisons between participants and non-participants on health 

outcomes.
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TAKE-AWAY POINTS

• Expenditures on home delivered meal services are associated with growth in 

nursing home residency among older adults at the state level. This was not 

expected and may be a function of states with larger older populations who 

are at risk of nursing home admission connecting their residents to services 

more effectively than other states.

• HCBS spending per capita appears to be marginally associated with the rate 

of institutionalization among OAs, but the effects of home delivered and 

congregate meals are not significant. States that spend more of their long-term 

care dollars on home and community-based services have a significant 

decrease in rate of institutionalized older adults.

• Future research is warranted to examine the association between home and 

community based services, particularly nutrition services, for the purpose of 

program improvement and for justifying expenditures on these important 

services. This work should utilize individual data and employ longitudinal 

methods to examine effects of these services over time.
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Figure 1. 
Conceptual Model of Factors Predicting Rates of Change in Nursing Home Residency.

Buys et al. Page 15

J Nutr Gerontol Geriatr. Author manuscript; available in PMC 2019 September 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Buys et al. Page 16

Ta
b

le
 1

.

St
at

e 
L

ev
el

 P
op

ul
at

io
n 

D
at

a 
fo

r 
O

ld
er

 A
du

lts

20
07

20
08

20
07

–2
00

8

St
at

e
To

ta
l P

op
ul

at
io

n
P

op
ul

at
io

n 
65

 a
nd

 
ol

de
r

R
at

ea  I
ns

ti
t.

 6
5 

an
d 

ol
de

r
To

ta
l P

op
ul

at
io

n
P

op
ul

at
io

n 
65

 a
nd

 
ol

de
r

R
at

ea  I
ns

ti
t.

 6
5 

an
d 

ol
de

r
C

ha
ng

e 
in

 R
at

e 
of

 
In

st
it

.*
R

at
e 

of
 C

ha
ng

e 
in

 
In

st
it

.*
*

A
la

ba
m

a
4,

62
7,

85
1

62
5,

75
6

31
.6

1
4,

66
1,

90
0

64
1,

66
7

30
.6

2
−

.9
9

−
3.

13
%

A
la

sk
a

68
3,

47
8

47
,9

35
9.

00
68

6,
29

3
50

,2
77

8.
74

−
.2

6
−

2.
86

%

A
ri

zo
na

6,
33

8,
75

5
82

0,
39

1
11

.8
1

6,
50

0,
18

0
86

2,
57

3
10

.6
4

−
1.

17
−

9.
92

%

A
rk

an
sa

s
2,

83
4,

79
7

39
7,

10
8

40
.5

3
2,

85
5,

39
0

40
7,

20
5

38
.6

7
−

1.
86

−
4.

60
%

C
al

if
or

ni
a

36
,5

53
,2

15
4,

00
3,

59
3

20
.3

4
36

,7
56

,6
66

4,
11

4,
49

6
19

.5
2

−
.8

3
−

4.
06

%

C
ol

or
ad

o
4,

86
1,

51
5

49
2,

68
5

28
.0

9
4,

93
9,

45
6

51
1,

09
4

26
.3

3
−

1.
76

−
6.

26
%

C
on

ne
ct

ic
ut

3,
50

2,
30

9
47

2,
28

4
49

.9
1

3,
50

1,
25

2
47

8,
00

7
47

.9
8

−
1.

93
−

3.
86

%

D
el

aw
ar

e
86

4,
76

4
11

7,
67

8
29

.4
1

87
3,

09
2

12
1,

68
8

29
.8

8
.4

7
1.

61
%

Fl
or

id
a

18
,2

51
,2

43
3,

09
8,

36
4

19
.3

8
18

,3
28

,3
40

3,
18

7,
79

7
18

.5
9

−
.7

9
−

4.
07

%

G
eo

rg
ia

9,
54

4,
75

0
94

2,
83

2
31

.1
4

9,
68

5,
74

4
98

1,
02

4
29

.4
8

−
1.

66
−

5.
33

%

H
aw

ai
i

1,
28

3,
38

8
18

3,
99

4
18

.6
0

1,
28

8,
19

8
19

0,
06

7
17

.9
5

−
.6

5
−

3.
50

%

Id
ah

o
1,

49
9,

40
2

17
4,

94
6

22
.0

0
1,

52
3,

81
6

18
2,

15
0

20
.9

8
−

1.
02

−
4.

61
%

Il
lin

oi
s

12
,8

52
,5

48
1,

54
8,

78
1

37
.5

6
12

,9
01

,5
63

1,
57

5,
30

8
35

.8
2

−
1.

74
−

4.
63

%

In
di

an
a

6,
34

5,
28

9
79

5,
44

1
43

.2
6

6,
37

6,
79

2
81

3,
83

9
41

.4
1

−
1.

85
−

4.
27

%

Io
w

a
2,

98
8,

04
6

43
8,

44
8

54
.1

1
3,

00
2,

55
5

44
4,

55
4

52
.2

1
−

1.
90

−
3.

51
%

K
an

sa
s

2,
77

5,
99

7
36

0,
21

6
47

.1
5

2,
80

2,
13

4
36

6,
70

6
44

.7
4

−
2.

41
−

5.
11

%

K
en

tu
ck

y
4,

24
1,

47
4

54
9,

50
4

36
.4

3
4,

26
9,

24
5

56
5,

86
7

35
.0

8
−

1.
34

−
3.

69
%

L
ou

is
ia

na
4,

29
3,

20
4

52
2,

33
4

39
.7

0
4,

41
0,

79
6

54
0,

31
4

37
.2

8
−

2.
41

−
6.

08
%

M
ai

ne
1,

31
7,

20
7

19
4,

98
6

29
.4

9
1,

31
6,

45
6

19
9,

18
7

28
.3

9
−

1.
11

−
3.

75
%

M
ar

yl
an

d
5,

61
8,

34
4

66
1,

80
9

31
.3

7
5,

63
3,

59
7

67
9,

56
5

29
.8

2
−

1.
54

−
4.

92
%

M
as

sa
ch

us
et

ts
6,

44
9,

75
5

85
8,

93
9

44
.1

2
6,

49
7,

96
7

87
1,

09
8

42
.5

7
−

1.
55

−
3.

51
%

M
ic

hi
ga

n
10

,0
71

,8
22

1,
28

0,
15

2
27

.6
5

10
,0

03
,4

22
1,

30
4,

32
2

26
.9

3
−

.7
2

−
2.

60
%

M
in

ne
so

ta
5,

19
7,

62
1

63
6,

21
6

43
.5

6
5,

22
0,

39
3

65
0,

51
9

41
.1

8
−

2.
38

−
5.

46
%

M
is

si
ss

ip
pi

2,
91

8,
78

5
36

4,
61

4
36

.7
9

2,
93

8,
61

8
37

1,
59

8
36

.1
3

−
.6

6
−

1.
80

%

M
is

so
ur

i
5,

87
8,

41
5

78
8,

37
1

40
.1

2
5,

91
1,

60
5

80
5,

23
5

38
.7

8
−

1.
33

−
3.

33
%

M
on

ta
na

95
7,

86
1

13
3,

57
8

33
.6

4
96

7,
44

0
13

7,
31

2
32

.1
8

−
1.

46
−

4.
34

%

N
eb

ra
sk

a
1,

77
4,

57
1

23
6,

64
8

48
.0

9
1,

78
3,

43
2

24
0,

84
7

45
.3

4
−

2.
75

−
5.

71
%

J Nutr Gerontol Geriatr. Author manuscript; available in PMC 2019 September 30.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Buys et al. Page 17

20
07

20
08

20
07

–2
00

8

St
at

e
To

ta
l P

op
ul

at
io

n
P

op
ul

at
io

n 
65

 a
nd

 
ol

de
r

R
at

ea  I
ns

ti
t.

 6
5 

an
d 

ol
de

r
To

ta
l P

op
ul

at
io

n
P

op
ul

at
io

n 
65

 a
nd

 
ol

de
r

R
at

ea  I
ns

ti
t.

 6
5 

an
d 

ol
de

r
C

ha
ng

e 
in

 R
at

e 
of

 
In

st
it

.*
R

at
e 

of
 C

ha
ng

e 
in

 
In

st
it

.*
*

N
ev

ad
a

2,
56

5,
38

2
28

5,
65

4
13

.1
1

2,
60

0,
16

7
29

6,
71

7
12

.5
8

−
.5

4
−

4.
09

%

N
ew

 H
am

ps
hi

re
1,

31
5,

82
8

16
5,

74
2

37
.3

1
1,

31
5,

80
9

16
9,

97
8

36
.2

7
−

1.
04

−
2.

79
%

N
ew

 J
er

se
y

8,
68

5,
92

0
1,

13
4,

63
6

32
.9

6
8,

68
2,

66
1

1,
15

0,
94

1
32

.3
1

−
.6

5
−

1.
98

%

N
ew

 M
ex

ic
o

1,
96

9,
91

5
25

0,
23

5
20

.9
1

1,
98

4,
35

6
26

0,
05

1
19

.0
3

−
1.

87
−

8.
96

%

N
ew

 Y
or

k
19

,2
97

,7
29

2,
54

6,
40

5
36

.3
7

19
,4

90
,2

97
2,

60
7,

67
2

35
.5

6
−

.8
0

−
2.

20
%

N
or

th
 C

ar
ol

in
a

9,
06

1,
03

2
1,

10
3,

41
3

29
.6

7
9,

22
2,

41
4

1,
13

9,
05

2
28

.2
8

−
1.

39
−

4.
67

%

N
or

th
 D

ak
ot

a
63

9,
71

5
93

,2
85

57
.5

0
64

1,
48

1
94

,2
76

56
.0

8
−

1.
42

−
2.

47
%

O
hi

o
11

,4
66

,9
17

1,
54

5,
08

5
41

.8
0

11
,4

85
,9

10
1,

57
0,

83
7

40
.2

7
−

1.
53

−
3.

65
%

O
kl

ah
om

a
3,

61
7,

31
6

48
0,

14
0

33
.6

3
3,

64
2,

36
1

49
0,

63
7

32
.4

1
−

1.
21

−
3.

61
%

O
re

go
n

3,
74

7,
45

5
48

8,
93

6
13

.7
6

3,
79

0,
06

0
50

3,
99

8
12

.4
6

−
.9

9
−

9.
42

%

Pe
nn

sy
lv

an
ia

12
,4

32
,7

92
1,

88
9,

66
0

36
.6

7
12

,4
48

,2
79

1,
91

0,
57

1
35

.8
7

−
1.

30
−

2.
17

%

R
ho

de
 I

sl
an

d
1,

05
7,

83
2

14
6,

84
7

49
.6

8
1,

05
0,

78
8

14
7,

64
6

47
.8

7
−

.7
9

−
3.

64
%

So
ut

h 
C

ar
ol

in
a

4,
40

7,
70

9
57

3,
09

8
25

.7
6

4,
47

9,
80

0
59

6,
29

5
24

.8
9

−
1.

81
−

3.
35

%

So
ut

h 
D

ak
ot

a
79

6,
21

4
11

3,
55

5
51

.5
7

80
4,

19
4

11
6,

10
0

49
.9

7
−

.8
6

−
3.

10
%

Te
nn

es
se

e
6,

15
6,

71
9

79
3,

11
7

35
.0

8
6,

21
4,

88
8

81
9,

62
6

33
.4

0
−

1.
60

−
4.

79
%

Te
xa

s
23

,9
04

,3
80

2,
39

4,
15

7
33

.2
1

24
,3

26
,9

74
2,

47
2,

22
3

32
.2

0
−

1.
68

−
3.

03
%

U
ta

h
2,

64
5,

33
0

23
3,

98
2

18
.0

9
2,

73
6,

42
4

24
6,

20
2

16
.5

7
−

1.
01

−
8.

40
%

V
er

m
on

t
62

1,
25

4
84

,4
25

31
.3

5
62

1,
27

0
86

,6
49

31
.5

7
−

1.
52

0.
70

%

V
ir

gi
ni

a
7,

71
2,

09
1

90
9,

52
2

26
.3

2
7,

76
9,

08
9

94
0,

57
7

25
.2

3
.2

2
−

4.
17

%

W
as

hi
ng

to
n

6,
46

8,
42

4
75

7,
85

2
20

.7
3

6,
54

9,
22

4
78

3,
87

7
19

.4
4

−
1.

10
−

6.
19

%

W
es

t V
ir

gi
ni

a
1,

81
2,

03
5

28
0,

66
6

30
.0

9
1,

81
4,

46
8

28
5,

06
7

29
.4

0
−

1.
28

−
2.

29
%

W
is

co
ns

in
5,

60
1,

64
0

73
6,

30
1

39
.5

9
5,

62
7,

96
7

75
0,

14
6

38
.2

4
−

.6
9

−
3.

42
%

W
yo

m
in

g
52

2,
83

0
63

,9
01

33
.3

8
53

2,
66

8
65

,6
14

32
.8

9
−

1.
35

−
1.

45
%

a R
at

es
 a

re
 p

er
 1

,0
00

 in
di

vi
du

al
s.

In
st

it:
 I

ns
tit

ut
io

na
liz

at
io

n

* C
ha

ng
e 

in
 R

at
e 

of
 I

ns
t. 

=
 R

at
e 

of
 in

st
itu

tio
na

liz
ed

 p
er

so
ns

 6
5 

(2
00

8)
 -

 R
at

e 
of

 in
st

itu
tio

na
liz

ed
 p

er
so

ns
 6

5 
(2

00
7)

**
R

at
e 

of
 C

ha
ng

e 
in

 I
ns

t. 
=

 C
ha

ng
e 

in
 R

at
e 

of
 I

ns
t. 

/ R
at

e 
of

 in
st

itu
tio

na
liz

ed
 p

er
so

ns
 6

5 
(2

00
7)

J Nutr Gerontol Geriatr. Author manuscript; available in PMC 2019 September 30.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Buys et al. Page 18

Ta
b

le
 2

.

St
at

e 
B

as
el

in
e 

C
ha

ra
ct

er
is

tic
s:

 2
00

7

St
at

e

G
ro

ss
 S

ta
te

 

P
ro

du
ct

a
P

op
ul

at
io

n 
65

+ 
(%

)
P

op
ul

at
io

n 
in

 
P

ov
er

ty
 (

%
)

P
op

ul
at

io
n 

w
it

h 
D

is
ab

ili
ty

 (
%

)

E
xp

en
di

tu
re

s 
on

 
H

om
e 

de
liv

er
ed

 

m
ea

ls
($

)b

E
xp

en
di

tu
re

s 
on

 
C

on
gr

eg
at

e 
m

ea
ls

 

($
)b

P
ct

 o
f 

LT
C

 
E

xp
 o

n 
H

C
B

S

H
C

B
S 

le
ss

 
H

D
M

 &
 C

M
 

($
)b

A
la

ba
m

a
15

8,
56

6
13

.3
9

13
.3

0
17

.8
8

14
.5

7
17

.8
0

29
.4

7
58

1.
17

A
la

sk
a

43
,1

17
6.

81
16

.6
0

13
.6

3
10

0.
86

99
.3

4
63

.3
2

45
38

.6
7

A
ri

zo
na

23
7,

39
7

12
.8

2
10

.9
0

11
.4

6
7.

30
5.

72
80

.4
7

65
.1

1

A
rk

an
sa

s
90

,8
64

13
.8

9
14

.2
0

18
.0

9
29

.1
1

21
.4

6
35

.9
9

76
5.

63

C
al

if
or

ni
a

1,
74

2,
17

2
10

.7
8

17
.3

0
10

.2
2

17
.2

8
19

.1
1

59
.2

8
13

29
.4

1

C
ol

or
ad

o
22

6,
26

6
10

.0
4

13
.1

0
10

.2
2

15
.1

1
16

.4
1

52
.6

6
11

66
.9

6

C
on

ne
ct

ic
ut

20
4,

96
4

13
.4

2
11

.6
0

9.
89

17
.7

3
16

.0
6

41
.1

7
18

28
.2

4

D
el

aw
ar

e
59

,5
89

13
.4

2
8.

30
11

.6
0

35
.1

7
28

.4
2

39
.7

5
91

2.
76

Fl
or

id
a

71
6,

50
5

16
.7

9
10

.7
0

11
.5

9
10

.7
2

10
.6

4
37

.8
6

47
0.

47

G
eo

rg
ia

37
6,

41
0

9.
75

12
.6

0
12

.0
7

16
.8

8
12

.4
1

44
.0

8
68

6.
80

H
aw

ai
i

58
,6

76
13

.9
5

14
.8

0
9.

89
19

.3
8

11
.4

9
44

.1
3

92
3.

40

Id
ah

o
48

,4
41

11
.5

4
9.

40
11

.9
3

21
.4

3
29

.6
1

53
.7

1
96

6.
78

Il
lin

oi
s

58
3,

99
0

11
.9

6
12

.8
0

9.
89

22
.2

9
13

.9
4

42
.7

3
65

2.
71

In
di

an
a

23
8,

69
3

12
.4

2
12

.3
0

12
.9

3
11

.7
8

10
.8

8
47

.4
3

90
0.

01

Io
w

a
12

1,
94

5
14

.6
1

12
.5

0
11

.5
8

22
.6

5
24

.3
1

52
.2

8
11

19
.2

8

K
an

sa
s

11
0,

64
5

12
.9

4
11

.0
0

11
.6

8
25

.1
0

22
.6

2
58

.6
0

13
68

.7
1

K
en

tu
ck

y
14

6,
41

5
12

.7
7

12
.2

0
18

.6
4

16
.1

8
12

.3
3

34
.8

0
73

6.
89

L
ou

is
ia

na
20

3,
16

7
12

.2
1

17
.0

0
15

.4
1

27
.5

0
13

.6
9

50
.4

8
97

5.
23

M
ai

ne
46

,3
40

14
.5

8
19

.4
0

16
.5

0
20

.5
0

12
.0

0
58

.6
8

17
47

.2
0

M
ar

yl
an

d
25

7,
57

7
11

.5
8

12
.7

0
10

.4
7

8.
56

16
.7

7
43

.4
7

11
06

.4
0

M
as

sa
ch

us
et

ts
33

5,
31

3
13

.3
0

8.
00

11
.1

5
44

.8
9

10
.8

5
41

.8
3

13
46

.2
5

M
ic

hi
ga

n
37

5,
75

9
12

.4
9

10
.0

0
13

.6
0

27
.7

4
12

.9
7

38
.9

4
73

8.
58

M
in

ne
so

ta
24

2,
09

5
12

.1
4

13
.5

0
9.

94
11

.9
0

24
.3

6
67

.7
1

27
52

.3
1

M
is

si
ss

ip
pi

84
,5

86
12

.4
4

9.
70

18
.3

6
15

.1
9

3.
80

21
.7

1
52

7.
89

M
is

so
ur

i
22

0,
09

2
13

.3
3

20
.9

0
14

.3
7

27
.6

7
17

.2
2

48
.5

5
90

7.
90

M
on

ta
na

31
,9

94
13

.8
2

13
.8

0
13

.2
9

28
.4

4
40

.0
2

49
.1

6
10

75
.6

0

N
eb

ra
sk

a
75

,2
90

13
.2

7
14

.4
0

10
.9

7
23

.7
1

43
.1

7
42

.3
7

10
19

.8
3

J Nutr Gerontol Geriatr. Author manuscript; available in PMC 2019 September 30.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Buys et al. Page 19

St
at

e

G
ro

ss
 S

ta
te

 

P
ro

du
ct

a
P

op
ul

at
io

n 
65

+ 
(%

)
P

op
ul

at
io

n 
in

 
P

ov
er

ty
 (

%
)

P
op

ul
at

io
n 

w
it

h 
D

is
ab

ili
ty

 (
%

)

E
xp

en
di

tu
re

s 
on

 
H

om
e 

de
liv

er
ed

 

m
ea

ls
($

)b

E
xp

en
di

tu
re

s 
on

 
C

on
gr

eg
at

e 
m

ea
ls

 

($
)b

P
ct

 o
f 

LT
C

 
E

xp
 o

n 
H

C
B

S

H
C

B
S 

le
ss

 
H

D
M

 &
 C

M
 

($
)b

N
ev

ad
a

12
3,

05
4

11
.1

0
11

.3
0

10
.6

2
31

.2
1

11
.3

3
49

.9
0

54
0.

66

N
ew

 H
am

ps
hi

re
56

,0
73

12
.3

7
10

.5
0

10
.9

7
59

.5
5

18
.9

6
40

.6
2

13
12

.5
4

N
ew

 J
er

se
y

44
8,

42
6

12
.9

3
8.

00
8.

95
19

.0
1

16
.8

3
37

.1
2

92
5.

81

N
ew

 M
ex

ic
o

72
,1

61
12

.4
1

8.
70

13
.5

6
36

.1
9

29
.7

1
76

.0
6

22
04

.0
7

N
ew

 Y
or

k
1,

02
8,

32
0

13
.0

7
18

.3
0

11
.0

3
30

.5
3

36
.0

3
56

.1
2

33
58

.3
2

N
or

th
 C

ar
ol

in
a

38
0,

93
2

12
.1

6
14

.2
0

13
.9

8
11

.9
5

10
.2

4
54

.5
5

12
24

.4
7

N
or

th
 D

ak
ot

a
25

,8
51

14
.6

1
14

.6
0

9.
54

36
.1

0
52

.0
5

34
.6

0
95

4.
77

O
hi

o
45

1,
60

0
13

.3
5

11
.7

0
13

.4
3

22
.5

1
9.

84
35

.8
5

95
4.

36

O
kl

ah
om

a
13

0,
09

4
13

.2
3

13
.2

0
16

.3
6

15
.5

8
25

.4
2

48
.7

5
10

01
.9

3

O
re

go
n

15
0,

98
4

12
.9

2
16

.7
0

13
.5

1
14

.5
8

11
.9

7
72

.3
1

15
61

.5
0

Pe
nn

sy
lv

an
ia

50
8,

76
9

15
.1

5
13

.4
0

13
.0

2
19

.4
4

15
.6

6
33

.5
7

10
34

.2
4

R
ho

de
 I

sl
an

d
45

,7
33

13
.8

6
12

.0
0

13
.1

4
16

.0
6

21
.2

6
47

.1
0

18
17

.6
9

So
ut

h 
C

ar
ol

in
a

14
6,

21
1

12
.8

1
11

.5
0

14
.3

2
18

.9
7

11
.2

5
41

.7
9

61
3.

49

So
ut

h 
D

ak
ot

a
32

,0
08

14
.2

2
15

.7
0

11
.2

2
22

.6
5

52
.1

1
45

.4
1

99
1.

29

Te
nn

es
se

e
23

5,
75

3
12

.7
4

13
.6

0
15

.8
8

13
.8

8
8.

60
36

.4
4

85
4.

33

Te
xa

s
1,

06
8,

11
9

9.
93

16
.1

0
11

.5
0

14
.8

5
12

.1
3

48
.5

4
74

3.
55

U
ta

h
97

,9
63

8.
84

16
.9

0
9.

95
26

.6
2

22
.2

0
47

.1
0

61
5.

16

V
er

m
on

t
23

,6
28

13
.3

0
10

.7
0

13
.3

5
44

.0
2

27
.8

1
15

.6
9

24
3.

07

V
ir

gi
ni

a
36

8,
60

4
11

.6
2

10
.2

0
10

.8
3

13
.1

0
9.

03
47

.6
7

72
0.

89

W
as

hi
ng

to
n

29
1,

29
8

11
.5

4
9.

60
13

.4
4

7.
49

10
.9

7
66

.2
3

15
39

.7
3

W
es

t V
ir

gi
ni

a
56

,0
16

15
.3

3
11

.8
0

21
.2

6
23

.3
5

23
.4

3
45

.4
2

12
46

.9
2

W
is

co
ns

in
22

3,
39

4
13

.0
3

17
.6

0
11

.0
2

24
.1

9
27

.5
5

49
.7

3
13

29
.5

5

W
yo

m
in

g
29

,9
04

12
.1

8
10

.9
0

12
.8

9
72

.4
4

11
9.

45
63

.1
5

18
19

.7
7

a G
SP

 is
 in

 m
ill

io
ns

 o
f 

do
lla

rs
.

b Pe
r 

ca
pi

ta
 e

xp
en

di
tu

re
s 

ar
e 

in
 d

ol
la

rs
 p

er
 n

on
-i

ns
tit

ut
io

na
liz

ed
 o

ld
er

 a
du

lt(
N

IO
A

).

LT
C

: l
on

g 
te

rm
 c

ar
e

H
C

B
S:

 h
om

e 
an

d 
co

m
m

un
ity

-b
as

ed
 s

er
vi

ce
s

H
D

M
: h

om
e 

de
liv

er
ed

 m
ea

ls

C
M

: c
on

gr
eg

at
e 

m
ea

ls

J Nutr Gerontol Geriatr. Author manuscript; available in PMC 2019 September 30.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Buys et al. Page 20

Table 3.

Unstandardized Regression Coefficients for Rates of Change in Rates of Institutionalized Older Adults from 

2007–2008, Weighted by Total Population (N=49)

Model 1 Model 2 Model 3 Model 4 Model 5

Gross state product (millions of dollars) −1.26E-06* −1.49E-06* −1.61E-6** −1.6E-06** −1.42E-06***

(.000) (.000) (.000) (.000) (.000)

Percent of state below poverty −0.019 −0.107 −0.090 −0.090 −0.032

(.091) (.098) (.095) (.099) (.066)

Percent of state over age 65 0.264 0.206 0.213 0.214 −0.008

(.143) (.141) (.136) (.138) (.097)

Percent of state disabled (age 16–64) 0.104 0.169 0.162 0.162 0.051

(.119) (.120) (.115) (.117) (.080)

Congregate meal expenditures per NIOA 0.056* 0.022 0.022 0.031

(.028) (.031) (.036) (.024)

Home delivered meal expenditures per NIOA 0.065* 0.065* 0.018

(.030) (.031) (.022)

HCBS expenditures per NIOA −3.21E-06 0.001*

(.000) (.000)

Percent LTC expenditures on HCBS −0.122***

(.017)

Intercept −9.082*** −9.012*** −10.030*** −10.032*** −0.814

Adjusted R2 0.06 0.12 0.19 0.17 0.63

F-Change Statistic 1.83 3.88 4.53* 0 51.81***

Notes: Standard error is reported in parenthesis under the slope coefficient.

*
p<. 05;

**
p<. 01;

***
p<.0 01 (two-tailed tests).

NIOA: non-institutionalized older adults

LTC: long term care

HCBS: home and community-based services

J Nutr Gerontol Geriatr. Author manuscript; available in PMC 2019 September 30.


	Abstract
	INTRODUCTION
	The Administration on Aging and the Older Americans Act
	Nutrition Services of the Older Americans Act.

	Evaluation of Home and Community Based Services
	Conceptual Model
	Socio-demographic factors.
	Economic factors.
	Hypothesis.


	METHODS
	Databases
	AGID.
	Minimum Data Set.
	Home and Community Based Services and Long-term Care Expenditures.

	Variables
	Dependent Variable.
	Independent Variables.
	Home-delivered and congregate meal expenditures per non-institutionalized older adult.
	Home and Community Based Services Expenditures Per Capita.
	Percent of Long-term Care Expenditures Spent on Home and Community Based Services.
	Socio-demographic variables.
	Economic variable.
	Weighting Variable.


	Analysis

	RESULTS
	Sample Description
	Weighted Least Squares Analysis

	DISCUSSION
	Limitations
	Future Directions

	References
	Figure 1.
	Table 1.
	Table 2.
	Table 3.

