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Abstract

Background
to meet the challenges of an aging population and improve public health it is imperative to reduce factors that decrease independence and increase morbidity.
Malnutrition (particularly protein-energy undernutrition), sarcopenia, frailty, and obesity all result in disability but are potentially changeable. The purpose of
this study was to determine whether state/territorial plans on aging for Older Americans Act (OAA) programs include nutrition-related conditions/interventions
that could impact healthy aging.

Methods
OAA aging plans available on the ADvancing States website in February 2021 (n=52) were searched for number of mentions of de�ned nutrition terms
including malnutrition, sarcopenia, frailty, obesity, and if terms were included in plans’ goals/objectives, strategies/actions or solely in the narrative.

Results
33% of plans mentioned malnutrition; 8% (goals/objectives), 15% (strategies/actions). 62% mentioned frailty; 6% (goals/objectives), 15% (strategies/actions).
None mentioned sarcopenia. In contrast 21% mentioned obesity; 2% (goals/objectives), 2% (strategies/actions). Nutrition intervention mentions were nearly
nil. There were no signi�cant differences in frequency of term mentions by region or by states with higher % older adults or obese adults. Malnutrition,
sarcopenia, frailty, and obesity adversely affect healthy aging and contribute to disability/poorer health outcomes but are mentioned infrequently in
state/territorial plans on aging.

Conclusions
the incorporation of OAA nutrition programming to include addressing malnutrition in 2022 plans can best be realized by clearly specifying de�nitions of
malnutrition-related conditions and incorporating them among the measurable goals/objectives, de�ned strategies/actions, and outcomes.

Background
Americans are living increasingly longer. By the end of this decade 20% of the United States (US) population will be 65 years or older. Those 85+ years are the
fastest growing age group [1]. Although many older adults are healthier than ever before, many others are a�icted with age-related conditions resulting in
di�culties in carrying out activities of daily living [2]. At the same time, even when older adults’ physical/cognitive declines make it di�cult to live
independently, they want to “age in place” at home rather than in an institution [3]. The COVID-19 pandemic has further reinforced these beliefs [4].

Powerful economic incentives exist for helping older adults to successfully age in place. Institutional care/other expenses for those aged 65+ already account
for over 2/3rds of mandatory, non-defense federal spending and future percentage increases are unlikely. Additionally, public health providers and
policymakers increasingly recognize the importance of social determinants of health and are moving more services from clinical to community settings, even
as there are fewer available caregivers [1].

To meet these challenges and improve public health, it is imperative to focus on prevention and reduce factors that increase morbidity and decrease
independence. Malnutrition (particularly protein-energy undernutrition), sarcopenia, frailty, and obesity are potentially modi�able conditions that increase
disability risk [5–8]. For example, improving nutrition and decreasing weight loss in undernourished individuals can help reduce frailty risk [9]. Chronic disease
also increases disability risk. Over 80% of older Americans have at least one chronic disease and older adults with major noncommunicable diseases face
earlier and steeper slopes of functional decline and increased disability [2]. Many chronic diseases are associated with dietary risk factors and nutrition-related
conditions such as malnutrition, sarcopenia, or obesity [6]. In the US, the community incidence and potential overlaps of malnutrition, sarcopenia, and frailty
remain largely unknown, although obesity prevalence is well documented [10, 11], increasing risk for inadequate screening, assessment, and intervention.

Older Americans Act (OAA) programs can help address this public health need. The OAA Title III congregate/home nutrition programs and Title VI nutrition
services for older Native Americans are the primary community-based federal nutrition programs supporting older adults, regardless of income. The Dietary
Guidelines for Americans (DGA) guide both programs and the 2020 DGAs identi�ed malnutrition, sarcopenia, and frailty as concerns for older adults and
obesity as a concern for all adults [12].

Nationally, advocacy groups have called for malnutrition screening in OAA participant surveys and programs as well as for required malnutrition quality
measures to assess the value/effectiveness of older adults’ healthcare [13]. A 2019 Government Accountability O�ce report recommended improved oversight
of federally-funded OAA meals programs and more focus on older adult nutrition in the 2025 DGAs [14]. The Administration for Community Living (ACL),
which administers OAA programs, responded it would build on the 2020-2025 DGAs and continue to update the evidence on older adult nutrition. The 2020
OAA reauthorization [15] made several modi�cations to OAA titles for nutrition programs and called for greater attention to malnutrition [16]. Reducing
malnutrition is now included in the OAA Title III Nutrition Services Program’s purpose and malnutrition screening is part of the de�nition of its disease
prevention/health promotion services.

It is unknown how these efforts are being translated into state/territorial, tribal, and local actions and where opportunities exist for preventive strategies. The
OAA requires state/territorial units on aging to submit multi-year plans (including intentions for OAA nutrition programs) and the ACL issues regular guidance
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directing the plans’ focus. This study investigated whether publicly available state/territorial plans on aging, tribal agency grants, and related ACL federal
guidance mentioned nutrition-related conditions and interventions that could impact healthy aging, including malnutrition, sarcopenia, frailty, and obesity.

Methods

Study sample
ADvancing States represents the 56 US state/territorial units on aging and disabilities and long-term services/supports directors. Its website provides a map
linking to individual state/territorial aging plans [17]. In February 2021, this map was used to access available aging plan documents (50 states, Washington
DC, and Guam).

Measures
Search terms for nutrition conditions/interventions potentially having an impact on healthy aging were identi�ed. These de�ned nutrition terms were nutrition,
malnutrition/underweight/undernutrition, sarcopenia, frail/frailty, obesity/overweight, dietary supplements/oral nutrition supplements/meal replacements.
Three investigators conducted a review of 5 plans to develop a search process for de�ned nutrition terms within the aging plan documents. Speci�cally, after
they independently searched the same 5 plans, results were examined, differences were adjudicated, and a consistent search approach was con�rmed. Final
analyses were completed by April 2021; the same 3 investigators independently reviewed 1/3rd of alphabetically ordered remaining 47 plans, with overlap for
19% of plans (2 investigators reviewed the same plan). The investigators used a simple electronic search function to search each aging plan document,
recording the overall numeric frequency of mentions of the de�ned nutrition terms as well as frequency of mentions in any goals/objectives and/or
strategies/actions.

In February 2021, the 3 investigators also searched ACL’s guidance at that time for state/territorial units on aging plans [18] and Title VI grants [19, 20] for
mentions of the de�ned nutrition terms. Title VI grants were not publicly available and could not be searched.

Statistical analysis
Statistical analyses were conducted using SAS 9.4 (SAS Institute, Inc, Cary, NC). The percentage of states/territories mentioning at least one of the de�ned
terms was calculated. Means, standard deviations and quartiles were estimated for each of the de�ned terms. Finally, the mean number of mentions was
compared among states with lower and higher percentages of older adults and obesity in their population. “Lower” and “higher” were de�ned by the lower 50th
percentile compared to the highest percentile of older adults or obese adults as a percentage of the state’s population. Differences between groups were tested
using a univariate t statistic and all signi�cant differences reported were statistically signi�cant at the p <0.05 signi�cance level.

Results
State/territorial units on aging plans were available for 50 states, the District of Columbia, and 1 territory (Guam) on the ADvancing States website in February
2021. The term nutrition was included at least once in all 52 state/territorial aging plans (Figure 1). About 54% of states/territories mentioned it at least once
as part of goals/objectives and 87% included it under strategies/actions. In contrast, speci�c mentions of various aspects of nutritional status were far fewer.
Of the 52 state/territorial plans reviewed, 33% mentioned malnutrition/undernutrition/underweight at least once; but only 8% of mentions were as part of
goals/objectives and 15% as part of strategies/actions. The terms frailty/frail were mentioned in 62% of the plans; however, only 6% of mentions were in
goals/objectives and 15% in strategies/actions. Furthermore, 21% of the plans mentioned obesity/overweight and only 2% mentioned in goals/objectives, and
2% in strategies/actions. There was little mention of interventions dietary supplements/oral nutrition supplements/dietary supplements and no plans
mentioned sarcopenia.

On average, in state/territorial aging plans the mean number of mentions of nutrition was relatively high; 31.1 ±23.0 SD, although the number varied greatly
from one state to another (Table 1). Fifty percent of plans had 25.5 or more mentions of nutrition and 25% of plans had 40.5 or more mentions of nutrition.
However, most mentions did not single out nutrition in goals/objectives (mean 1.8 ±3.3) or strategies/actions (mean 6.6 ±10.1), rather they simply referred to
nutrition in the verbiage describing more general aspects of the aging plan and its programs. In contrast, none of the terms describing various aspects of
nutrition status such as malnutrition/undernutrition/underweight, sarcopenia, obesity/ overweight received a mean of even a single mention. Frailty was
mentioned on average 2.7 times in aging plans but only in the text, and not in goals/objectives or in strategies/actions.
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Table 1
Descriptive statistics for de�ned nutrition term mentions in 52 US state/territorial unit on aging plans*

Terms searched Mean Standard deviation 25th quartile Median 75th quartile

Nutrition

# Overall mentions

31.1 23.0 14.5 25.5 40.5

# mentions in Goal/Objective 1.8 3.3 0.0 1.0 2.0

# mentions in Strategy/Action 6.6 10.1 1.0 4.0 7.0

Malnutrition/undernutrition/underweight

# Overall mentions

1.2 3.2 0.0 0.0 1.0

# mentions in Goal/Objective 0.1 0.4 0.0 0.0 0.0

# mentions in Strategy/Action 0.3 1.1 0.0 0.0 0.0

Frailty/frail

# Overall mentions

2.7 4.0 0.0 1.0 3.5

# mentions in Goal/Objective 0.1 0.3 0.0 0.0 0.0

# mentions in Strategy/Action 0.2 0.5 0.0 0.0 0.0

Obesity/overweight

# Overall mentions

0.4 1.0 0.0 0.0 0.0

# mentions in Goal/Objective 0.0 0.1 0.0 0.0 0.0

# mentions in Strategy/Action 0.1 0.4 0.0 0.0 0.0

*Plans reviewed were those available on the ADvancing States website in February 2021.

 
Table 2

Mean number de�ned nutrition term mentions in aging plans by percentile US state population ≥ 65 *
Terms searched % of the population that is ≥ 65 years of age**

  ≤15.5% >15.5%

Nutrition # overall mentions 27.4 35.2

Nutrition # mentions in Goal/Objective 1.7 1.9

Nutrition # mentions in Strategy/Action 5.9 7.4

Malnutrition/undernutrition/underweight # overall mentions 1.1 1.2

Malnutrition/undernutrition/underweight # mentions in Goal/Objective 0.1 0.2

Malnutrition/undernutrition/underweight # mentions in Strategy/Action 0.4 0.3

Frailty/frail # overall mentions 2.6 2.8

Frailty/frail # mentions in Goal/Objective 0.1 0.0

Frailty/frail # mentions in Strategy/Action 0.3 0.1

Obesity/overweight # overall mentions 0.5 0.4

Obesity/overweight # mentions in Goal/Objective) 0.0 0.0

Obesity/overweight # mentions in Strategy/Action) 0.1 0.0

*Mentions of de�ned nutrition terms in 50 US state unit on aging plans by available on the ADvancing States website in February 2021 and grouped by
lower, upper 50th percentile of US state population ≥ 65 years of age

**Statistical differences were not found for any terms by % of the population that was ≥ 65 years of age

To test whether states/territories with a large proportion of older persons might give more attention to nutrition, the mean number of mentions for the de�ned
nutrition terms was compared between states with the lowest and highest percentage of older adults in the state’s population. Nutrition was mentioned on
average 27.4 times among states with a lower percentage of older adults compared to 35.2 times among states with a higher percentage of older adults, but
the difference was not statistically different. Similarly, no signi�cant differences were found between states with lower compared to higher percentages of
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older adults for any of the other de�ned nutrition terms. No statistically signi�cant differences were evident either between the mean number of mentions for
the de�ned nutrition terms when states that had lower percentages of obesity were compared with those with higher obesity (data not shown).

Figure 2 depicts the term nutrition by quartile of mentions. It also indicates the states/territories that had a higher number of mentions of
malnutrition/undernutrition/underweight anywhere in their aging plans. Higher mentions were de�ned as ≥ 1 mention compared to 0 mentions for the states
as a whole. Only New York, Massachusetts, Utah, and Colorado stood out; their aging plans fell in the top quartile of mentions of nutrition among all the states
and had higher mentions of malnutrition/undernutrition/underweight. No signi�cant differences in the number of mentions or associations were observed for
states with higher number of mentions of nutrition and malnutrition/undernutrition/underweight singly or both terms together, or when evaluated by states
grouped regionally.

Federal ACL guidance examined was that available in February 2021, for state/territorial aging plans and Title VI grants to Native Americans. There were no
mentions of malnutrition, sarcopenia, or obesity in guidance for either of the programs and frailty was mentioned only once in ACL’s Title VI guidance.

Discussion
To our knowledge, this is the �rst study focused on nutrition-related terms described in state/territorial units on aging plans. Nutrition was mentioned
frequently in the overall plans, but unexpectedly it was mentioned only infrequently in plans’ goals/objectives and strategies/actions. Moreover, nutrition was
rarely de�ned operationally, making it di�cult to know whether the term referred to a program description, the type/amount of food provided by OAA
programs, or to participants’ nutrition status.

There were few mentions of the other nutrition terms searched for, whether they referred speci�cally to nutrition-related conditions or to possible nutrition
interventions. The limited mentions and rare inclusions in goals/objectives or strategies/actions are disappointing but not surprising, because the terms were
not explicitly included in ACL’s guidance at the time. No statistically signi�cant associations were found between number of term mentions, percent of state
populations who were 65+, percent of state populations who were obese, or state’s region of the country. This �nding suggests the need to more closely link
these conditions or interventions to preventive health needs and public health goals.

The results reveal several additional opportunities for both federal and state/territorial agencies to enhance impact of OAA programs on healthy aging. First,
provision of operational de�nitions in future federal guidance for all nutrition-related terms along with strategies and actions associated with them would be
helpful. Lack of a clear operational de�nition for nutrition in ACL guidance may have led to confusion at the state/territorial level and a failure to more
frequently include nutrition in state/territorial plan goals/objectives and strategies/actions. Operational de�nitions are needed for both the goal of
maintaining/improving nutrition status of OAA program participants as well as for meeting participants’ nutrition needs by serving high quality, healthy food.
ACL guidance could assist in providing uniform de�nitions for various ways nutrition contributes to OAA programs and outcomes. More direct federal
guidance on how OAA programs potentially have an impact on nutrition-related conditions is another opportunity for further development. At the time, ACL
guidance available on state/territorial aging plans did not explicitly address malnutrition, sarcopenia, frailty, or obesity; all common conditions among older
adults [6]. ACL has since moved to include malnutrition in its guidance for state/territorial 2022 plans [21]. This is a positive step, but other nutrition-related
conditions/interventions are not addressed. It is still too early to know how ACL’s new guidance may in�uence state/territorial plans. Further, it does not appear
ACL has issued any new guidance on Title VI grants.

Second, better prevalence estimates of nutrition-related conditions are necessary. The paucity of information on prevalence of malnutrition, sarcopenia, and
frailty among OAA program participants may have partly accounted for their low number of mentions in state/territorial aging plans. The national prevalence
of malnutrition among community-living older Americans is unknown, although it may be substantial. A systematic review, meta-analysis and meta-regression
of protein-energy malnutrition by region estimated a North American prevalence of 6.1% among community living older adults [22]. Rates of sarcopenia are
also not clearly de�ned in the US; internationally sarcopenia estimates for community-dwelling older adults are 1-29% or greater, depending on de�nitions used
[23]. Similarly, US frailty rates are not tracked; globally frailty community prevalence in older adults can vary signi�cantly from 4-59% [24].

OAA agencies may have assumed all participants were at risk and there was no need for further focus since many older adults exhibit at least one nutrition-
related condition. However, better data on prevalence and overlap of malnutrition, sarcopenia, and frailty, as well as obesity among OAA participants are
essential because interventions to prevent/treat these conditions vary greatly depending on underlying causes [11]. Failure to screen/direct appropriate
interventions to those OAA participants most likely to respond may dilute program effectiveness.

State/territorial units on aging could consider greater integration of screening, assessment, and intervention for these conditions within OAA’s network of
disease prevention/health promotion services. Both malnutrition and obesity were among the chronic conditions identi�ed in a report on OAA participation’s
effect on health care utilization, but there was no analysis speci�c to OAA programs and malnutrition and obesity outcomes; sarcopenia and frailty were not
even identi�ed [25]. Technical assistance and additional resource allocation could make this more likely as the aging services network is already stretched thin
[26] and even the recent further funding allocated to OAA programs through COVID-19 relief legislation had no additional funding for malnutrition. There is
also an important role for ACL’s National Resource Center on Nutrition and Aging, including in surveys and in prevalence/outcomes research for nutrition-
related conditions.

Third, it may be that the limited mentions of nutrition-related conditions and interventions in plans re�ected lack of input by registered dietitian nutritionists
(RDNs) at state/territorial-levels. The 2020 OAA reauthorization speci�ed an RDN must federally administer OAA nutrition programs and in the future
nutrition’s impact on healthy aging will likely be given more attention at the federal level. States/territories could adopt a similar approach by requiring an RDN
administer state/territorial OAA nutrition programs.
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Fourth, there are opportunities to enhance community awareness and attention to nutrition-related problems among community dwelling older adults,
potentially including working closer with state public health and social service agencies. More guidance on/attention to malnutrition, sarcopenia, frailty, and
obesity screening, assessment, and interventions in state/territorial aging plans could in�uence state master plans on aging and cascade down to local
agencies’ plans. This is of particular concern for 3 states (California, Florida, Texas) where 25% of all older Americans will reside by decade’s end, and 7
additional states (Georgia, Illinois, Michigan, New York, North Carolina, Ohio, Pennsylvania) which will account for another 25% of the older adult population
[1]. The potential community-level public health need is underscored by a recent county-speci�c study of malnutrition among older Texans (65+); household
poverty status, low food access, low educational level, and rurality were all signi�cantly associated with crude death rates from malnutrition [27].

Fifth, our �ndings suggest there may be opportunities to help improve nutrition and health equity. Native Americans represent less than 2% of the US
population, but nationally have some of the highest rates of food insecurity, poverty, diet-related diseases, and other socioeconomic challenges [28, 29].
Malnutrition, frailty, and the social determinants of nutritional health are areas of particular concern among Native Americans [30, 31]. This provides an area
for future development and collaboration at the federal level between ACL and other agencies engaged in nutrition and health services for this population.

Finally, our experience suggests scrutiny of state/territorial units on aging plans may provide opportunities for future public health and prevention research,
particularly as OAA programs have been identi�ed as helping community-dwelling older adults age in place [32]. This research could focus on the intersection
of nutrition and other areas related to healthy aging and federally funded community programs and services.

Strengths and Limitations
One strength of our study is that, to our knowledge, it is the �rst to review state/territorial aging plans to identify mentions of speci�c nutrition terms, including
conditions with potential impact on healthy aging. It also provides a benchmark for evaluating state/territorial aging plans and ACL guidance going forward,
as 2019 GAO report recommendations, 2020-2025 DGAs, and 2020 OAA Reauthorization provisions become fully implemented.

Our study had several limitations. The method for identifying de�ned nutrition terms in aging plans was a simple count and may have been subject to error.
Yet when investigators initially independently reviewed a small sample of the same aging plans, differences in counts were limited. The use of the ADvancing
States website was a logical, publicly available resource. More current aging plans may have been available on state/territorial websites, but a search of these
50+ individual websites was beyond the investigation’s scope.

Conclusions
Although nationally representative data are currently limited in the US, it is possible to obtain community indices of malnutrition, sarcopenia, frailty, and
obesity [10, 11]. Obesity and frailty are likely more prevalent among older Americans than malnutrition and sarcopenia, both in the population as well as in
OAA nutrition programs; screening and assessment studies are needed to con�rm this. OAA programs provide an important preventive health vehicle to help
address these challenges at the community level and improve healthy aging and public health. State/territorial units on aging plans should consider giving
greater attention to the conditions so local agencies can then do more and older adult nutrition improves. A critical step is for more explicit federal guidance
encouraging state/territorial aging plans and Title VI grants to include these nutrition-related conditions as part of their measurable goals/objectives,
strategies/actions, and program outcomes. ACL’s August 2021 guidance for plans effective on/after October 1, 2022, speci�es states/territories will be
required to “ensure incorporation of the new purpose of nutrition programming to include addressing malnutrition [21]. This provides the opportunity to impact
healthy aging through OAA programs, particularly if it can be coupled with recommendations to operationalize such guidance and address other nutrition-
related conditions.
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Figure 1

Percentage of 52 state/territory aging plans with at least one mention of de�ned nutrition terms*

* US state/territory unit on aging plans reviewed were those available on the ADvancing States website in February 2021; results re�ect percentage of at least
one mention in overall plan and in plan goal/objective, and strategy/action 

Figure 2

states by quartile of nutrition mentions and higher number malnutrition mentions in aging plans*

*State unit on aging plans reviewed were those available on the ADvancing States website in February 2021.


