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1

Overview1

The U.S. population of older adults2 is predicted to grow rapidly as 
baby boomers (those born between 1946 and 1964) begin to reach 65 years 
of age. Simultaneously, advancements in medical care and improved aware-
ness of healthy lifestyles have led to longer life expectancies. The Census 
Bureau projects that the population of Americans 65 years of age and older 
will rise from approximately 40 million in 2010 to 55 million in 2020, a 
36 percent increase (AoA, 2010). Furthermore, older adults are choosing 
to live independently in the community setting rather than residing in an 
institutional environment. This increase in the older population will result 
in a surge in the demand for delivery of services and create new challenges 
for older people, their caregivers, and nutrition and social services profes-
sionals who seek to ensure the availability of services to this population.

The types of services needed by this population are shifting due to 
changes in their health issues. Older adults have historically been viewed 
as underweight and frail; however, over the past decade there has been an 
increase in the number of obese older persons. Obesity in older adults is 
not only associated with medical comorbidities such as diabetes; it is also 

1 The planning committee’s role was limited to planning the workshop, and the workshop 
summary has been prepared by the workshop rapporteurs as a factual summary of what 
occurred at the workshop. Statements, recommendations, and opinions expressed are those 
of individual presenters and participants, and are not necessarily endorsed or verified by the 
Institute of Medicine, and they should not be construed as reflecting any group consensus.

2 According to the World Health Organization, “most developed world countries have 
accepted the chronological age of 65 years as a definition of . . . older person.” http://www.
who.int/healthinfo/survey/ageingdefnolder/en/index.html.
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a major risk factor for functional decline and homebound status (Jensen et 
al., 2006). The baby boomers have a greater prevalence of obesity than any 
of their historic counterparts, and projections forecast an aging population 
with even greater chronic disease burden and disability. 

Nutrition is a key component to promoting healthy and functional liv-
ing among older adults. The 2000 Institute of Medicine (IOM) report The 
Role of Nutrition in Maintaining Health in the Nation’s Elderly: Evaluating 
Coverage of Nutrition Services for the Medicare Population highlighted 
priorities for enhanced coverage and coordination of nutrition services 
in the community setting. Little progress has been made toward meeting 
those priorities during the decade since the report was published. Nutrition 
services are fragmented and poorly integrated with other services. In addi-
tion, coverage and reimbursement continue to have serious limitations, thus 
increasing the possibility that older adults requiring nutrition services will 
fall through gaps in this tenuous service net. 

In light of the increasing numbers of older adults choosing to live 
independently rather than in nursing homes, and the important role nutri-
tion can play in healthy aging, the IOM convened a public workshop to 
illuminate issues related to community-based delivery of nutrition services 
for older adults and to identify nutrition interventions and model programs 
which promote (1) successful transitions from acute, subacute, and chronic 
care to home and (2) health and independent living in the community, as 
well as to highlight needed research priorities. It is envisioned that the 
workshop will improve awareness and understanding of technical and 
policy issues related to nutrition needs of older adults in community set-
tings by fostering increased dialogue among health, nutrition, and social 
services policy makers and researchers. This foundation will facilitate better 
informed and more effective plans and decisions by government and non-
government policy makers, implementing agencies, and others informed by 
the workshop and this summary.

The workshop, sponsored by the Department of Health and Human 
Services Administration on Aging, the National Institutes of Health Division 
of Nutrition Research Coordination and Office of Dietary Supplements, the 
Meals On Wheels Association of America, the Meals On Wheels Research 
Foundation, and Abbott Nutrition, was held on October 5–6, 2011, in 
Washington, DC. The workshop agenda appears in Appendix A. The IOM-
appointed workshop planning committee was chaired by Dr. Gordon L. 
Jensen of The Pennsylvania State University, who also served as the overall 
moderator for the workshop. Each member of the planning committee, listed 
in the front matter of this report, contributed to the substance of the agenda 
and moderated the presentations and discussions for the five sessions.

This report is a summary of the presentations and discussions prepared 
from the workshop transcript and slides. The report is organized accord-
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ing to the chronological order of the proceedings. Chapter 1 provides an 
introduction; a summary of the keynote address on the demographics of the 
aging population and resources available to them; and a case study of an 
older adult who, with the assistance of nutrition and other services, transi-
tioned from acute care to his home. Chapter 2 examines nutrition-related 
issues of concern experienced by older adults in the community including 
nutrition screening, food insecurity, sarcopenic obesity, dietary patterns 
for older adults, and economic issues. Chapter 3 explores transitional care 
as individuals move from acute, subacute, or chronic care settings to the 
community, and Chapter 4 provides models of transitional care in the com-
munity. Chapter 5 provides examples of successful intervention models in 
the community setting, and Chapter 6 covers the discussion of research gaps 
in knowledge about nutrition interventions and services for older adults 
in the community. This workshop summary highlights issues and presents 
recommendations made by individual speakers, but it does not represent 
consensus recommendations of the workshop.

Appendixes at the end of the report provide additional information. As 
mentioned above, the workshop agenda is reproduced in Appendix A. The 
workshop planning committee and speakers’ biographical sketches appear 
in Appendix B, the names and affiliations of workshop attendees are com-
piled in Appendix C, and a guide to the acronyms and abbreviations used 
throughout the report is provided in Appendix D.

REFERENCES

AoA (Administration on Aging, Department of Health and Human Services). 2010. A Profile 
of Older Americans: 2010. http://www.aoa.gov/AoARoot/Aging_StatisticsProfile/2010/
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WELCOME, INTRODUCTION, AND PURPOSE

Presenter: Gordon L. Jensen

Gordon Jensen opened the workshop by welcoming participants and 
sharing background on the development of the workshop. More than a 
decade ago Jensen was part of an Institute of Medicine committee that 
examined nutrition services for Medicare beneficiaries. In that report, the 
committee identified impressive gaps in coverage and knowledge related to 
nutrition services in the community setting for older persons. Recognizing 
little progress in filling those gaps, in 2008 the Food and Nutrition Board 
(FNB) proposed a workshop to address nutrition services in the community 
setting.

Jensen thanked the planning committee for developing the workshop 
agenda in a short time frame, as well as the workshop sponsors, and the 
FNB. Specifically, he acknowledged the sponsors:

•	 National Institutes of Health (NIH) Division of Nutrition Research 
Coordination

•	 NIH Office of Dietary Supplements
•	 Department of Health and Human Services Administration on 

Aging 
•	 Meals On Wheels Association of America
•	 Meals On Wheels Research Foundation
•	 Abbott Nutrition

1

Introduction
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Jensen then introduced Edwin Walker, Deputy Assistant Secretary for 
Program Operations at the Department of Health and Human Services 
Administration on Aging, who gave the keynote address. 

THE AGING LANDSCAPE IN THE COMMUNITY SETTING

Presenter: Edwin L. Walker

Walker began by bringing greetings on behalf of the Administration 
on Aging (AoA) and the Assistant Secretary for Aging, Kathy Greenlee. He 
also thanked the audience for bringing attention to critical issues related 
to nutrition. 

Walker described AoA as a federal agency that, in statute, is charged 
with advocating and “somewhat intruding” into the policy making of other 
federal agencies, state agencies, or any entity whose activities may impact 
the life of an older person. Walker said that the mission of AoA (Box 1-1) 
is consistent with basic American values.

Because the AoA knows that older people prefer to reside at home 
rather than in institutional settings such as nursing homes, its network 
provides supports that enable older adults to maintain their health and 
independence in the community for as long as possible. Walker noted that 
support is also included for family caregivers of older adults.

History of the Older Americans Act

Every state and every community can now move toward a coordinated  
program of services and opportunities for our older citizens.

—President Lyndon B. Johnson, July 1965

The Older Americans Act (OAA) was created in 1965 and signed into 
law 15 days before Medicare and Medicaid as one part of a three-part strat-
egy in President Johnson’s “War on Poverty.” Medicare provided healthcare 
for older adults and people with disabilities, while Medicaid provided 
health care and supports for indigent individuals. Walker explained that 
the OAA was part of a plan that included Medicare and Medicaid and, 
although not designed as such, evolved into provision of long-term care in 
nursing homes. In the 1980s, Medicaid officials acknowledged that people 
did not want care in nursing homes by creating home- and community-
based service waivers to support the provision of care in individuals’ homes. 

Medicare and Medicaid are referred to as entitlements since they are 
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funded through mandatory appropriations, and, as a result, eligibility 
entitles a person to receive all benefits provided under the program. In 
contrast, the OAA is a discretionary program funded through annual 
appropriations, and individual need is assessed. It is designed to be a 
complement to the entitlements. OAA was planned to assist older adults 
in a way that would maintain their dignity and avoid their perception 
of the stigma associated with participating in a welfare program. It was 
structured to function as a partnership with state and local governments, 
nongovernmental entities, and, most importantly, consumers. Walker ex-
plained that the success of the program can be attributed to older adults’ 
real sense of ownership of the program. Often at the local level it is not 
viewed as a federal program, but as a local community program.

AoA programs were always planned to be two-pronged, as stated in 
President Johnson’s quote. One goal is to provide services that respond to 
individual needs and the second is to acknowledge that opportunities need 
to be developed for older adults in recognition of their wealth of knowledge 
and ability to contribute to society. AoA programs are available to anyone 
over the age of 60 years, but they are targeted to those in greatest social and 
economic need with particular attention to low-income minority older indi-
viduals, older individuals who reside in rural communities, limited English–
speaking individuals, and those who are at risk of nursing home admission.

Demographics

Currently, about one in eight individuals in this country (13 percent) 
is an older American (U.S. Census Bureau, 2011) and, based on the cur-
rent life expectancy rate, he or she can expect to live on average another 
18.6 years (NCHS, 2011). Thirty percent of these older Americans live 
alone; since older women outnumber older men, 50 percent of older women 
live alone. Twenty percent of these older Americans are minorities (AoA, 
2010). The numbers continue to grow rapidly. In fact, 9,000 baby boomers 

BOX 1-1 
Administration on Aging’s Mission

	 To help elderly individuals maintain their dignity and independence in their 
homes and communities through comprehensive, coordinated, and cost-effective 
systems of long-term care, and livable communities across the United States.

SOURCE: AoA, 2011a.
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turn 65 years old every day. In 4 years the population of people over the 
age of 60 years will increase by 15 percent, from 57 million to 65.7 million. 
During this period the number of people with severe disabilities who are at 
greatest risk for nursing home admission and for Medicaid eligibility will 
increase by more than 13 percent. Similar patterns are seen in demographics 
on the global level. It is predicted that by 2045 the population of older 
people in the world will be higher than that of children for the first time 
in history (United Nations Department of Economic and Social Affairs, 
Population Division, 2010).

Characteristics of the older population include high levels of multiple 
chronic conditions, hospital admissions and readmissions, and emergency 
room usage. Walker indicated that statistics show participants in AoA 
programs take 10 or more prescription drugs on a daily basis. These older 
adults also have extensive limitations in terms of their activities of daily 
living and instrumental activities of daily living, resulting in low functional 
levels and, therefore, requiring physical assistance.

The Aging Network

The Aging Network, depicted in Figure 1-1 and created by the OAA, has 
evolved into this country’s infrastructure for home- and community-based 
services. Part of the mission is to coordinate with all of the other funding 
streams and organizations that touch the lives of older people. As a result of 
the OAA about 11 million older adults are served annually, that is, one in 
five older adults in this country (HHS, 2012). They are provided with low-
cost nonmedical community-based services and interventions. Programs are 
moving toward evidence-based interventions in order to have the greatest 
effect on improving outcomes in an individual’s health and well-being. 

The AoA is at the top of the pyramid in Figure 1-1. AoA is a very 
small federal agency because its strength is at the local community level. 
It does not provide a prescriptive set of guidelines, but it establishes basic 
principles describing goals to be achieved at the local level. AoA relates in 
a partnership manner with states and tribes, who in turn use their sovereign 
relationship with regional and local service areas to designate area agencies 
to assess what is needed in their own communities and ensure that the funds 
are spent in ways that are responsive to those needs.

Contracts are established with more than 20,000 local service pro
viders, including nonprofit, faith-based, and nongovernmental entities, 
which Walker referred to as AoA’s “real strength.” These local service 
providers use the resources of more than 500,000 volunteers, often older 
people themselves who have a sense of ownership in the program and 
want to give back their time and resources to ensure the continuation of 
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FIGURE 1-1  The Aging Network.
SOURCE: Walker, 2011.
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How the AoA Helps 11 Million Seniors (and Their Caregivers) 
Remain at Home Through Low-Cost Community-Based Services

services for others in need. Some of these services are listed at the bottom 
of the pyramid (Figure 1-1). Walker noted that consumers provide input 
into the design of these programs at every level—local, regional, and state. 

Walker noted it takes an array of services provided by the Aging Net-
work in the community, collaborating to achieve the mission of keeping 
an individual at home. These are cost-effective services and programs; the 
extent of contributions made at the state and local levels and by partici-
pants themselves are so significant that, for every federal dollar spent, the 
program generates, on average, another $3. 

Many of the current programs evolved from pilot projects or demon-
strations, including the nutrition program, the concept of a regional area 
agency on aging, and the concept of a community-based service delivery 
network. After demonstrating that these programs were successful models 
that adequately responded to individuals’ needs, they became permanent 
programs and features of the OAA Aging Network.

Person-Centered Approach

The OAA Aging Network has always focused on a person-centered 
approach to the delivery of services, creating a system and a culture that 
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coordinates all available resources to serve the needs of an individual. AoA 
collaborates with other agencies and health care systems to link services, 
seizing opportunities to more efficiently serve individuals. 

Examples of such collaboration include working with the Centers for 
Medicare & Medicaid Services in the health care sector, and encouraging 
the local network to partner with hospitals and other health care systems to 
provide a more holistic approach and explore implementation of a person-
centered approach. In the area of public health, AoA is partnering with the 
Health Resources and Services Administration to connect with community 
health centers and federally qualified health clinics. Other collaborative ef-
forts include working with the Centers for Disease Control and Prevention 
on prevention issues; with NIH on the translation of research into practice 
at the local level; with the Department of Housing and Urban Development 
on coordination of services for people in public housing facilities; and with 
the Department of Transportation (DOT) to coordinate transportation for 
older adults through DOT’s United We Ride initiative. On an individual 
basis, AoA provides assistance and information that will help older adults 
to age in place. This includes providing information on mortgages, pen-
sions, public and private benefits, and protective and legal services.

Walker drew attention to the partnership developed with the Veterans 
Administration (VA). Rather than creating its own home- and community-
based system, the VA approached AoA and now purchases services for 
veterans from the Aging Network. Further information on this collabora-
tive effort was presented by Daniel Schoeps and Lori Gerhard later in the 
workshop (see Chapter 4).

Nutrition Services and Food Insecurity

AoA’s nutrition program is the organization’s largest health program, 
providing meals and assistance in preparing meals. There are three primary 
nutrition programs: Congregate Nutrition Services (CN), Home-Delivered 
Nutrition Services (HDN), and a Nutrition Services Incentive Program. 
Walker reported the costs of these programs in fiscal year (FY) 2010:

•	 Total federal, state, and local expenditures: $1.4 billion
•	 Annual expenditure per person: $370 (CN), $895 (HDN)
•	 Expenditures per meal: $6.64 (CN), $5.34 (HDN)

Also in FY 2010, HDN provided approximately 145 million meals to 
more than 880,000 older adults and CN provided over 96.4 million meals 
to more than 1.7 million older adults in a variety of community settings 
(HHS, 2012). Adequate nutrition is necessary for health, functionality, and 
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the ability to remain at home in the community. Walker reported 90 percent 
of AoA clients have multiple chronic conditions, which can be ameliorated 
through proper nutrition. Furthermore, 35 percent of older adults receiving 
home-delivered meals are unable to perform three or more activities of daily 
living, while 69 percent are unable to perform three or more instrumental 
activities of daily living, putting them at risk for emergency room visits, 
hospital readmissions, and nursing home admissions. 

Sixty-three percent of HDN clients and 58 percent of CN clients re-
port that the one meal provided under these programs is half or more of 
their food intake for the day (AoA, 2011b). Researchers estimate that 
food-insecure older adults are so functionally impaired it is as if they are 
chronologically 14 years older (e.g., a 65-year-old food-insecure individual 
is like a 79-year-old chronologically) (Ziliak and Gundersen, 2011). Walker 
reported that malnourishment declines upon receiving HDN meals, as 
indicated by the fact that the number of HDN participants eating fewer 
than two meals per day decreased by 57 percent. Yet, despite receiving five 
meals per week, 24 percent of HDN participants and 13 percent of CN 
participants did not have enough money to buy food for the remaining 
meals in that week. Seventeen percent of HDN participants indicate that 
they have to choose between purchasing food and purchasing their medi-
cations, and 15 percent of the HDN participants have to choose between 
paying for food, rent, and utilities (AoA, 2011b). A more in-depth presenta-
tion on food insecurity in older adults was presented by James Ziliak (see 
Chapter 2).

Closing Remarks

Walker concluded that the work of AoA is an ongoing process. Pro-
grams continue to be developed or refined to meet the ever-increasing and 
changing needs of the older population. More culturally competent, cultur-
ally sensitive programs need to be incorporated, as well as more flexible 
programs that adapt to the needs of the people. “We need to be in the 
mode of ever evolving, ever changing, ever improving to meet the needs of 
the current and the future seniors, as well as their caregivers,” said Walker. 
He expressed the belief that the workshop will significantly aid the future 
design of AoA so it can meet those needs. 
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DISCUSSION

Moderator: Gordon L. Jensen

During the discussion, points raised by participants centered on reach-
ing older adults in need. Robert Miller noted that AoA is reaching one 
in five older adults and asked if Walker thought that the remaining four 
people also need assistance. The Aging Network is responsible for and, 
Walker believes, is doing well at targeting those most at risk. For those 
that are not receiving services from AoA, there are a variety of reasons. It 
may be due to a lack of awareness on the part of either AoA or the older 
adult in need, while others may receive nonfederally funded assistance or 
assistance from their families. Walker noted that a comprehensive assess-
ment is done to determine who is in most need of services. Jean Lloyd, the 
national nutritionist from AoA, referred to a Government Accountability 
Office (GAO) report (GAO, 2011) that indicated the Aging Network was 
not reaching the majority of people experiencing food insecurity or social 
isolation. However, given AoA funding and the necessary prioritization of 
older adults in need, Lloyd said that AoA is touching those in greatest need.

THE IMPORTANCE OF NUTRITION CARE IN THE 
COMMUNITY SETTING: CASE STUDY

Presenter: Elizabeth B. Landon

Elizabeth Landon, workshop planning committee member and Vice 
President of Community Services for CareLink, which represents the Area 
Agency on Aging for central Arkansas, presented a case study of one of 
their clients. 

George is a 69-year-old veteran who lives alone. He was referred for 
Meals On Wheels through a hospital discharge meals program because he 
was very underweight and unable to gain weight. George was on oxygen 
continuously due to chronic obstructive pulmonary disease. His initial 
assessment yielded a nutrition risk score of 11 out of 19, with a score 
of 6 considered high nutrition risk. George was placed in the Meals On 
Wheels program, which included a daily telephone reassurance call to 
check on him and monthly nutrition education. However, as with many of 
CareLink’s clients, George needed more than just a meal. A dietitian helped 
George with a diet plan to gain weight and recommended that he use a 
nutrition supplement. She also referred him to other services and resources 
that would benefit him. George said he was unable to afford the nutrition 
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supplement or food and medications, so he was assigned a care coordinator 
with the meal program to help him.

He received $967 a month from Social Security Income—an income 
only $60 more a month than the poverty level. Although George had a 
Medicare prescription drug plan and qualified for a low-income subsidy, 
each of his 13 prescriptions required a copay from him which he could not 
afford; therefore, he did not take all of his medications. Furthermore, he 
had a $25,000 outstanding medical bill.

The care coordinator applied for and received Medicaid Spend-Down1 
for George, which paid the $25,000 outstanding medical bill. She also 
obtained food stamps for him. Additionally, she applied for the Medicare 
Savings Program Specified Low Income Medicare Beneficiary, eliminating 
the copays on all 13 prescriptions and reimbursing the Medicare Part B 
insurance premiums that had been deducted from George’s Social Secu-
rity Income check. These benefits allowed George to have $110 to spend 
monthly on the nutrition supplement and other necessities.

George gained 10 pounds in 6 months and improved his nutrition risk 
score to 5. Even though he is still at risk, he is able to live more comfort-
ably in his own home and, because of these interventions, has not been 
hospitalized for 16 months. This case illustrates the key role of nutrition 
intervention in at-risk older people. Landon said that every day this story 
is repeated across America. One in 11 older people is at risk for hunger 
every day due to reasons such as chronic poor health, inability to shop 
or cook, limited income, isolation, or depression (Ziliak and Gundersen, 
2011). Unfortunately, many people in similar situations are not benefiting 
from such services. 
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2

Nutrition Issues of Concern 
in the Community

Presenters during the first session provided background on nutrition 
issues that characterize the needs of older adults who would benefit from 
community-based nutrition services, said moderator Connie W. Bales, pro-
fessor of medicine at the Duke University School of Medicine and associate 
director for education/evaluation at the Durham Veterans Adminstration’s 
Geriatric Research, Education, and Clinical Center. Attention to the is-
sues of nutrition screening, food insecurity, sarcopenic obesity, and dietary 
patterns, along with supportive community resources, can contribute to 
improved functionality, independence, and quality of life for older adults.

NUTRITION SCREENING AT DISCHARGE 
AND IN THE COMMUNITY

Presenter: Joseph R. Sharkey

Joseph Sharkey, professor of social and behavioral health at the Texas 
A&M Health Sciences Center, drew on his research with home-delivered 
meal participants and providers in North Carolina and Texas to discuss 
nutrition screening and its role in community-based programs within the 
Aging Network and potential partners. Screening can be a vital part of 
reaching the national goal of eliminating nutritional health disparities, pre-
venting and delaying chronic disease and disease-related consequences, and 
improving postdischarge recovery, daily functioning, and quality of life. He 
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discussed nutrition screening versus assessment, challenges associated with 
screening, determinants of nutritional risk, and uses for nutrition screens.

Nutrition Screening Versus Assessment

Sharkey began by clarifying the difference between nutrition screening 
and assessment. Screening is used to identify characteristics associated with 
dietary or nutrition problems, and to differentiate those at high risk for nu-
trition problems who should be referred for further assessment or counsel-
ing. Assessment is a measurement of dietary or nutrition-related indicators, 
such as body mass index or nutrient intake, used to identify the presence, 
nature, and extent of impaired nutritional status. This information is used 
to develop an intervention for providing nutritional care.

Sharkey presented the pathway from the presence of a health condi-
tion, to impairment, functional limitations, disability, and adverse outcomes 
(Nagi, 1976; Verbrugge and Jette, 1994) and noted the role that nutrition 
and screening could play throughout that progression in preventing ad-
vancement to the next stage. Additional reasons for conducting nutrition 
screening are listed in Box 2-1.

Who Should Be Screened?

In the past, the only people screened were nutrition program partici-
pants and those seeking nutrition services. “Is that enough,” asked Sharkey, 
“or should screening be used more broadly to identify and pre-empt some 
individuals’ needs?” While screening people in the community may iden-

BOX 2-1 
Reasons for Conducting Nutrition Screening

•	 Determine potential need/demand for community programs
•	 Prioritize services
•	 Define short- and long-term outcomes
•	 Identify or develop interventions
•	 Prepare nutrition care plans
•	 Make referrals
•	 Build basis for additional funding
•	 Engage community partners

SOURCE: Sharkey, 2011.
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tify more high-risk individuals, doing so is made difficult by the following 
contextual challenges:

•	 Geography. Screening and follow-up may be conducted differently 
in rural versus urban areas.

•	 Population shifts. The population of older adults in rural areas is 
increasing due to older adults choosing those locations to retire and 
younger adults leaving to find jobs.

•	 Culture and context. Immigration may result in the development 
of new communities that require screening to be conducted within 
the context of that population’s culture.

•	 Language. Nutrition providers should employ people who speak 
the languages of the populations being screened and can translate 
materials into those languages. For example, there are nuances to 
the Spanish language that should be considered when the popula-
tion includes people from different Spanish-speaking countries.

•	 Literacy. Both educational and health literacy should be consid-
ered, especially in the context of various immigrant populations.

He also discussed community challenges for the use of screening:

•	 Spectrum of vulnerability. Screening can be used to identify those 
individuals at the frail end of the spectrum as well as to prevent 
people from moving along the continuum to that point. Screeners 
should be trained to provide people at all points with the appropri-
ate nutrition information, counseling, or referrals. 

•	 Rapid hospital discharge. Hospital discharge plans may not take 
into account challenges associated with high-risk individuals’ home 
and community environments or provide linkages to community-
based services. 

•	 Limited/reduced funding. Community programs have limited re-
sources so it may be challenging for individuals to locate programs 
that provide the services they need, such as access to healthy food 
and transportation.

•	 Engagement of nontraditional partners. How can nontraditional 
partners, such as the Special Supplemental Nutrition Program for 
Women, Infants, and Children and Federally Qualified Health Cen-
ters be engaged to assist with screening?

Determinants of Nutritional Risk

As previously mentioned, the main purpose of nutrition screening is 
to identify those at high risk for nutritional problems. Screening for nutri-
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tional risk includes gathering information on topics that may be thought 
of as only partially related or unrelated to food and nutrition, such as 
social support and transportation. Table 2-1 identifies what are or should 
be components of nutrition screening and determinants of nutritional risk.

In closing, Sharkey encouraged people to consider the use of screening as 
a component of prevention as well as the associated ethics of screening, 
“How can one determine someone to be at risk for poor nutritional health 
and do nothing?” 

TABLE 2-1  Components of Nutrition Screening

Component Determinants of Risk

Material resources •	� Adequacy of income and competing demands (other household 
members and financial demands)

•	 Household environment (e.g., adequate refrigeration and storage)
•	 Food security
•	 Money, resources, and access
•	 Frequency and duration
•	 Individual components
•	 Energy security (e.g., heating oil, air conditioning)

Individual resources •	 Individual capacity and complexity of tasks
•	 Social support: familial and extrafamilial
•	 Partnership status
•	 Food preparation and consumption tasks (e.g., opening a jar, 

lifting a glass)
•	 Depressive symptoms
•	 Life stresses
•	 Meal patterns (e.g., eating breakfast)

Health •	 Disease burden
•	 Medications
	 —	Multiple prescribed and over the counter (number and 

therapeutic categories)
	 —	Practices to reduce or restrict cost
	 —	Adherence
•	 Oral and chemosensory health (e.g., problems with chewing and 

swallowing)
•	 Depressive symptoms
•	 Life stresses

Other •	 Acculturation
•	 Transportation
•	 Access to affordable, healthy foods
•	 Access to food programs

SOURCE: Sharkey, 2011.
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FOOD INSECURITY AMONG OLDER ADULTS

Presenter: James P. Ziliak

James Ziliak, chair of microeconomics at the University of Kentucky, 
presented data from research that he and Craig Gundersen, from the Uni-
versity of Illinois, conducted on food security and food assistance among 
older Americans. Their research examined the extent, distribution, and 
determinants of food insecurity among older adults, including differences 
by age, poverty status, race, and presence of grandchildren, and the health 
and nutritional consequences of food insecurity.

Households are assigned to food security categories based on responses 
to 18 questions in the Core Food Security Module (CFSM) developed by 
the U.S. Department of Agriculture (USDA) and administered as part of a 
supplement to the Current Population Survey. The CFSM includes ques-
tions related to conditions and behaviors experienced by households hav-
ing trouble meeting basic food needs, such as, “Did you or other adults in 
your household ever cut the size of your meals or skip meals because there 
wasn’t enough money for food?” (FNS, 2000). The number of affirmative 
responses dictates the household’s food security category (see Table 2-2).

Trends in Food Insecurity Among Older Adults, 2001–2009

Ziliak presented analyses of nationally representative data from the 
December 2001–2009 Supplements to the Current Population Survey (CPS) 

TABLE 2-2  Categories of Food Security

Category Description of Household Condition
Number of Affirmative 
Responses to CFSM

Fully food secure No reported indications of food access 
problems or limitations

0

Marginal food 
insecurity 

One or two reported indications—typically 
of anxiety over food sufficiency or shortage 
of food in the house

1 or more

Food insecurity Reports of reduced quality, variety, or 
desirability of diet

3 or more

Very low food 
security 

Reports of multiple indications of 
disrupted eating patterns and reduced food 
intake

8 or more in households 
with children

5 or more in households 
without children

NOTE: CFSM, Core Food Security Module.
SOURCE: Ziliak and Gundersen, 2011.
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(U.S. Census Bureau, 2011a) to provide an overview of food insecurity 
rates among adults ages 40 years and older. CPS data represent the full set 
of questions from the CFSM and are used to establish official estimates of 
food insecurity in the United States.

Background on Adult Food Insecurity in the United States

Between 2001 and 2007, food insecurity rates for adults over age 50 
years remained relatively constant. There were spikes in the rates after 
2007, which Ziliak suggested is a result of the recession (see Figure 2-1). 
However, while the rates remained relatively constant in the early 2000s, 
the actual number of people affected by food insecurity increased at a 
greater rate; the numbers of people who are food insecure and very low 
food secure increased 40 and 52 percent, respectively. This is probably a 
reflection of the “aging society” and the growing number of people 50 years 
and older, said Ziliak. 

Food insecurity among older adults is associated with age, poverty 
level, race, presence of grandchildren in the household, and geography. 
Among adults over age 40 years, food insecurity is inversely related to 
age; the highest rates are among persons 40–49 years (15.2 percent) and 
the lowest rates are among those 60 years and older (7.3 percent). Among 
adults ages 50 years and older whose incomes are below 200 percent of the 
poverty line,1 about 40 percent are marginally food insecure, 23 percent are 
food insecure, and 10 percent are very low food secure. There was a linear 
long-term increase in these rates between 2001 and 2009 and no spike in 
rates after 2007. There was, however, a spike in rates among people whose 
incomes were greater than 200 percent of the poverty line, suggesting that 
income is not the only factor affecting an individual’s food security status. 
Food insecurity rates among those living below the poverty line are two to 
three times higher than the rates among those living above it.

In 2009, food insecurity rates were highest among Hispanics and 
African Americans age 50 years and older (about 18 percent) and lowest 
among whites (7 percent). The spike in rates after 2007 was seen among 
Hispanics, whites, and Asian and Pacific Islanders, while the rates among 
African Americans exhibited linear increases. There remains a large gap 
in food insecurity rates between racial groups even after accounting for 
income differences (Ziliak and Gundersen, 2011).

Discussing the results from his research on multigenerational hunger, 

1 In 2009, the Poverty Thresholds were $11,161 for one person under 65 years of age, 
$10,289 for one person 65 years of age and over, $14,787 for two people, including a 
householder under 65 years of age, and $14,731 for two people, including a householder 65 
years of age and over (U.S. Census Bureau, 2010). 
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FIGURE 2-1  Food insecurity rates for people ages 50 years and older by level of 
food insecurity.
SOURCE: Adapted from Ziliak and Gundersen, 2011.

Ziliak showed that the presence of grandchildren in the households of 
adults 60 years and older is associated with higher rates of food insecurity. 
In 2009, about 20 percent of adults 60 years and older who had grandchil-
dren in their households were food insecure compared to 7 percent without 
grandchildren in their households. While these data are more volatile due 
to the small sample size, rates of food insecurity are on average about three 
times higher in older adult households with a grandchild present than in 
those without grandchildren. Ziliak also illustrated the potential destabi-
lizing effect that the presence of a grandchild can have on a food-secure 
household (see Table 2-3). Regardless of income level, the added presence 
of a grandchild greatly increases the predicted risk of food insecurity among 
food secure and insecure households.

“Geographically . . . [food insecurity] is a southern problem,” said 
Ziliak. Rates of food insecurity among adults 50 years and older are highest 
in the South (7.78 to 12.99 percent) and lowest in the northern Midwest 
(2.53 to 5.50 percent) (Ziliak and Gundersen, 2011), following the same 
trend as poverty levels.

After reviewing the data and controlling for other factors, Ziliak and 
Gundersen found that food insecurity is more likely to affect older adults 
who 
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TABLE 2-3  Destabilizing Effect of a Grandchild on Food-Secure and 
Food-Insecure Households

Food-Secure Household Food-Insecure Household

Adult over 80 years old, 
white, retired, married, with 
a college degree, living in a 
metro area

Adult 60–64 years old, 
African American, retired, 
divorced/separated, did not 
finish high school, living in a 
metro area

Predicted risk of food insecurity with and without a 
grandchild present

Income No Yes No Yes

< 50% Poverty line 5.8 36.9 53.8 69.6
50–100% Poverty line 5.2 25.8 51.6 57.9
100–200% Poverty line 2.8 21.0 40.5 51.7
> 200% Poverty line 0.6   5.7 19.9 23.2

SOURCE: Analysis of December 2001–2009 Supplements to the Current Population Survey 
(CPS) data (U.S. Census Bureau, 2011a).

•	 are living at or below the poverty level,
•	 do not have a high school degree,
•	 are African American or Hispanic,
•	 are divorced or separated,
•	 have a grandchild living in the household, and
•	 are younger.

Health Consequences of Food Insecurity

Ziliak and Gundersen reviewed nutrient intake data from the National 
Health and Nutrition Examination Survey (NHANES) to identify nutrients 
of concern among adults over 40 years of age. The differences in nutri-
ent intake between food-secure and food-insecure adults in different age 
groups varies. There are no statistically significant differences in nutrient 
intake between 40–49-year-old food-secure and food-insecure individuals. 
Statistically significant differences in nutrient intake in the 50–59-year-old 
age group were identified for vitamin A, thiamin, vitamin B6, calcium, 
phosphorus, magnesium, and iron. However, the differences are not large 
in magnitude and were no longer present when the sample was restricted 
to adults below 200 percent of the poverty line. Food-insecure adults over 
age 60 years have substantially lower intakes of food and all nutrients as 
compared to food-secure adults in the same age group.

Food-insecure adults ages 50–59 years are more likely than food-secure 
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adults to have limitations in their activities of daily living (ADLs); to be 
depressed; or to have diabetes; and are less likely to describe their health 
status as good, very good, or excellent. The gap in health outcomes between 
food-secure and food-insecure individuals in this age group narrows when 
the sample is restricted to individuals whose income is below 200 percent of 
the poverty level. This is due to the increased number of individuals, both 
food secure and insecure, who have relatively poor health outcomes in this 
age group and income level. 

When controlling for all other factors, Ziliak and Gundersen’s multi-
variate regression models indicate that food-insecure individuals

•	 ages 50–59 years do not have lower nutrient intakes;
•	 ages 60 years and older have statistically significant lower nutrient 

intakes; and
•	 ages 50 years and older are 
	 —	less likely to be in excellent or very good health,
	 —	more likely to be depressed, and
	 —	�more likely to have ADL limitations (roughly equivalent to being 

14 years older) (Ziliak and Gundersen, 2011).

Concluding Remarks

Ziliak concluded by reiterating the effects that various factors have on 
food-insecurity rates among older adults in the community and suggesting 
that they need to be taken into account when developing policy. Rates are 
highest among 40–49-year-olds, something that should be considered when 
developing policies for the Supplemental Nutrition Assistance Program 
(SNAP) since SNAP participation declines with age. Food-insecure indi
viduals over the age of 50 years face serious health consequences; therefore, 
constructing policies that meet the needs of this population may reduce 
their risk of negative health outcomes and result in lower health care costs. 

SARCOPENIC OBESITY AND AGING

Presenter: Gordon L. Jensen

When the first research on obesity and aging was published over 
15 years ago, researchers needed to overcome resistance from geriatricians, 
said Gordon Jensen, head of the Department of Nutritional Sciences at the 
Pennsylvania State University. Geriatricians were trained to treat frail older 
adults in skilled nursing facilities who were underweight, undernourished, 
and suffering from functional limitations and disability; the idea of obese 
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older adults was new. A great deal has changed in the past 15 years and 
now many older adults in acute care, transitional care, chronic care, and the 
community are obese, representing a new population with different health 
care and nutrition needs.

Obesity and Function Among Older Adults

As with other age groups, obesity is a growing concern among older 
adults. Data from NHANES 1999–2004 show that the prevalence of obe-
sity among men and women ages 40–79 years is over 30 percent, with 
rates higher than 40 and 50 percent among Mexican American and black 
women, respectively (Ogden et al., 2007). The rates may be higher among 
women because, as Jensen noted, “obese [middle-aged] men tend not to 
live to be obese older men.” Particularly concerning is the relationship 
between obesity and functional limitations. Elevated current or past body 
mass index (BMI) has been linked with increased self-reported functional 
limitations, physical performance testing has confirmed a strong relation-
ship between elevated BMI and functional impairment, and elevated BMI 
has been associated with increased self-reported homebound status (Jensen, 
2005). Predictors of reporting homebound status include

•	 75 years of age and older,
•	 BMI of 35 or greater,
•	 poor appetite,
•	 income less than $6,000 a year, and
•	 limitations in activities of daily living and instrumental activities of 

daily living (Jensen, 2005).

“These days many older persons in need of services are not tiny and frail; 
they are large and frail,” said Jensen. 

Whereas body composition studies have found positive associations 
between total body fat mass and functional limitations, links between 
muscle mass and functional limitations have been inconsistent. However, 
with appropriate adjustment for body size, an association may be detected 
between relative loss of muscle mass and increased functional limitations 
(Villareal et al., 2004; Zoico et al., 2004). Obesity is a proxy for sedentary 
living among older adults because it negatively impacts function. Contribut-
ing factors are likely to include obesity’s associated medical comorbidities 
such as diabetes mellitus, hypertension, dyslipidemia, metabolic syndrome, 
heart disease, and osteoarthritis of the knee. Recent findings further im-
plicate inflammation, sarcopenia, and impairment of muscle function and 
strength as possibly contributing to functional limitations (Jensen, 2005).
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Sarcopenic Obesity

Sarcopenia, the loss of muscle mass with aging, can affect both under- 
and overweight adults. It can be a major concern for obese older adults 
since they require more muscle mass to move and function. Loss of α-motor 
neuron input, changes in anabolic hormones, and malnutrition may lead to 
loss of muscle mass. However, inflammation-driven erosion of muscle mass 
and a vicious cycle of physical inactivity, increased body fat, and disease 
burden are likely to culminate in sarcopenic obesity (Jensen and Hsiao, 
2010; Stenholm et al., 2008, Zamboni et al., 2008). 

Weight Loss Among Obese Older Adults

Although a growing body of research supports consideration of weight 
loss for some obese older adults, the practice remains controversial. Jensen 
identified the following reasons (Jensen and Hsaio, 2010):

•	 Involuntary weight loss usually reflects a serious underlying dis-
ease or injury associated with adverse outcomes (Huffman, 2002; 
McMinn et al., 2011).

•	 Overweight and mild obesity may be associated with reduced mor-
tality risk (Bouillanne et al., 2009; Curtis et al., 2005).

•	 Some extra weight may provide a metabolic reserve needed to sur-
vive illness or injury (Davenport et al., 2009; Flegal et al., 2007).

•	 There are concerns for potential losses of muscle and bone mineral 
density during weight reduction (Chao et al., 2000; Miller and 
Wolf, 2008; Shapses and Riedt, 2006). 

However, findings from weight loss studies suggest that weight loss 
through exercise and dietary interventions can result in improvements in 
physical performance testing and functional assessments (Villareal et al., 
2006a); reductions in coronary heart disease risk factors such as waist 
circumference, blood pressure, and glucose, triglyceride, C-reactive pro-
tein, and interleukin-6 levels (Villareal et al., 2006b); reductions in the 
diagnosis of metabolic syndrome (Villareal et al., 2006b); and improve-
ments in systemic and adipose tissue inflammatory states, including reduced 
levels of C-reactive protein, interleukin-6, and other inflammatory cyto-
kines (Dalmas et al., 2011). A study conducted by Villareal and colleagues 
(2011) found that a combination of diet and exercise resulted in the greatest 
improvements in physical function (see Figure 2-2) and diet or a combina-
tion of diet and exercise resulted in the most weight loss (see Figure 2-3).
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FIGURE 2-2  Mean percent changes in Physical Performance Test (PPT) during 
intervention.
SOURCE: Villareal et al., 2011. © Massachusetts Medical Society. Reprinted with 
permission.

FIGURE 2-3  Mean percent changes in body weight during intervention.
SOURCE: Villareal et al., 2011. © Massachusetts Medical Society. Reprinted with 
permission.
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Weight Status and Nutrient Intake

Jensen presented data from a community-based study of nutrition risk 
in older persons, further supporting the presence of malnutrition character-
ized by nutrient deficiencies in obese older adults. Both men and women 
had inadequate intakes of folate, magnesium, vitamin E, vitamin B6, zinc, 
vitamin D, and calcium (Ledikwe et al., 2003). Despite having similar nutri-
ent intakes after adjusting for other factors, only for women were BMI and 
waist circumference positively associated with intakes of fat and saturated 
fat and negatively associated with Healthy Eating Index scores and intakes 
of carbohydrates, fiber, folate, magnesium, iron, and zinc. One explana-
tion for why obese older women were less likely than men to meet nutrient 
requirements and to have healthy eating patterns may be that older women 
often live alone whereas men reside with a significant other.

Research Priorities Related to Weight Loss Among Older Adults

In closing, Jensen posed the following questions related to research 
priorities (Jensen and Hsaio, 2010):

•	 Which obese older people should be selected for weight reduction?
•	 What program of prudent diet, behavior modification, and/or exer-

cise is appropriate for which audience?
•	 What degree of weight loss is appropriate for which audience?
•	 Are there better approaches to preservation of muscle and bone 

mineral density during weight reduction?
•	 For whom is an emphasis on strength and flexibility rather than 

weight loss the best option?
•	 Can benefits of weight reduction be maintained in aging subjects?
•	 Are there anti-inflammatory, resistance training, hormonal, nutri-

tional, or other interventions that may be helpful in preventing or 
treating sarcopenic obesity?

•	 Should priority for obese older persons be on diet quality, protein, 
and micronutrients?

DIETARY INTAKE PATTERNS IN OLDER ADULTS

Presenter: Katherine L. Tucker

Katherine Tucker, professor and chair of the Department of Health Sci-
ences at Northeastern University, explained that individuals’ dietary needs 
change with aging. Older adults may require less energy, experience less effi-
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cient absorption and utilization of many nutrients, and have different nutri-
ent requirements due to chronic conditions and medications. These changes 
result in older adults needing a nutrient-dense diet. Unfortunately, it can be 
challenging for this population to obtain such a nutrient-dense diet because 
it involves overcoming barriers such as loss of appetite, changes in taste and 
smell, oral health decline, mobility constraints, and lower incomes. 

Inadequate Intake

Data from the 2003–2004 NHANES were used by the Institute of 
Medicine Committee to Review Child and Adult Care Food Program Meal 
Requirements to identify the prevalence of inadequacy of protein and select 
nutrients among adults 60 years and older (IOM, 2011a) (see Table 2-4). 
Using NHANES data for adults 70 years and older, Lichtenstein and col-
leagues (2008) reported calcium, potassium, fiber, and vitamins D, E, and 
K as shortfall nutrients. In addition to those nutrients, Tucker emphasized 
the importance of adequate protein intake for prevention of sarcopenia and 
noted the controversy regarding the current recommendation for protein 
intake among older adults; should it be the same as the recommendation 
for younger adults or should it be higher?

TABLE 2-4  Estimated Prevalence of Inadequacy (%) of Protein and 
Selected Vitamins and Minerals Among Adults ≥ 60 Years Based on Usual 
Nutrient Intakes from NHANES 2003–2004a

Nutrient Males Females

Protein 12 20
Vitamin A 54 43
Vitamin C 49 40
Vitamin E 92 98
Thiamin 6.0 12
Riboflavin 2.8 3.7
Niacin 1.8 4.6
Vitamin B6 19 39
Folate 11 24
Vitamin B12 2.4 9.0
Phosphorus 1.2 4.8
Magnesium 78 73
Iron 1.0 1.5
Zinc 26 21

	 aAll nutrients in this table have an Estimated Average Requirement (EAR).
SOURCES: Adapted from IOM, 2011a. Intake data from NHANES 2003–2004. Estimated 
Average Requirements from Dietary Reference Intake reports (IOM, 1997, 1998, 2000, 2001, 
2002/2005). 
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Tucker highlighted several nutrients of concern in the older adult 
population.

•	 Protein. The current Estimated Average Requirement for protein 
for all adults 19 years and older is 0.66 g/kg/day; however, Tucker 
indicated that a moderately higher protein intake (1.0–1.3 g/kg/day) 
may be required for older adults to maintain nitrogen balance due to 
decreased efficiency of protein synthesis and impaired insulin action. 
Need for increased protein intake is further supported by the Health, 
Aging, and Body Composition Study, which found that older adults 
with the highest intake of protein lost less lean body mass than those 
with lower protein intakes (Houston et al., 2008). However, there is 
some concern that higher protein intake may increase risk of toxicity 
or impaired renal function (Paddon-Jones et al., 2008).

•	 Vitamin E. Vitamin E is important because of its role as an anti-
oxidant and in immune function. There is some controversy over 
whether the current Recommended Daily Allowance, 15 mg of 
α-tocopherol, is too high, as very few individuals are able to meet 
this recommendation from diet alone. Vitamin E supplements in-
crease α-tocopherol levels while reducing γ-tocopherol, so supple-
ments may not be the healthiest option for increasing intake. Some 
literature suggests that other tocopherols (found in nuts, seeds, 
and plant oils) are also important (Saldeen and Saldeen, 2005); 
however, there are no current nutrient recommendations for other 
forms of vitamin E. 

•	 Vitamin B12. Although the daily intake of total vitamin B12 does 
not appear to be low for most older adults, dietary intake data may 
underestimate the number of people who are vitamin B12 deficient 
given that atrophic gastritis and loss of stomach acid prevent some 
older adults from absorbing it. As a result, the Institute of Medicine 
(IOM, 2011a) recommended that older adults get their vitamin B12 
in crystalline form such as from fortified foods or supplements. 
The Framingham Offspring Study found that nonsupplement us-
ers had a higher prevalence of low B12 (less than 250 µmol/L) 
than those who were taking a supplement containing vitamin B12 
(Tucker et al., 2000). Vitamin B12 deficiency can lead to peripheral 
neuropathy, balance disturbances, cognitive disturbances, physical 
disability, and increased risk of heart disease from high homocys-
teine. Tucker stated, “It’s critical that more attention be given to 
this important nutrient as many of these symptoms are nonspecific 
and not always diagnosed correctly.”

•	 Vitamin B6. Vitamin B6 is important for numerous metabolic reac-
tions and health outcomes. Inadequacy may lead to high homo-
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cysteine and impaired immune function and has been associated 
with impaired cognitive function and depression. Data from the 
Massachusetts Hispanic Elders Study showed that 30 percent of 
Hispanics and 28 percent of non-Hispanic whites had plasma 
pyridoxal 5′-phosphate (PLP; the active form of vitamin B6 used 
as a biomarker for vitamin B6 status) concentrations less than 
30 nmol/L (indicator of inadequate status), and 11 percent of 
Hispanics and 16 percent of nonwhite Hispanics had concentra-
tions less than 20 nmol/L (clinical cutoff level indicating deficient 
concentrations). Furthermore, PLP was associated with depressive 
symptomatology in this population-based study of older adults 
(Merete et al., 2008). 

•	 Omega-3 fatty acids. Among adults 60 years and older, the median 
intake of α-linolenic acid by women was above the Adequate 
Intake (AI), whereas the median intake by men was not (IOM, 
2011a). Omega-3 fatty acids are associated with protection against 
heart disease, diabetes, and cognitive decline. Low intake may be 
partially due to the limited sources in the diet (e.g., fatty fish, flax 
seeds, and walnuts).

•	 Dietary fiber. Fiber is important for intestinal health and protection 
against heart disease and metabolic syndrome; however, the median 
intakes of neither men nor women 60 years and older meet the AI 
(IOM, 2011a). 

•	 Vitamin D. Tucker reported that older adults’ poor vitamin D 
intake and status may be due to low intakes of fortified dairy 
foods and fatty fish, low sun exposure, reduced dermal synthesis 
of vitamin D3 (IOM, 2011b), and decreased capacity of kidneys to 
convert 25OHD into 1,25-OH2-D. A study of homebound older 
adults found that about 65 percent had suboptimal concentrations 
of 25OHD in their blood (less than 50 nmol/L) and 48 percent 
had intakes below 400 International Units (Buell et al., 2009). In 
addition to its importance to bone status, vitamin D deficiency has 
been associated with neurological conditions, diabetes, and other 
metabolic conditions. Increasingly, more nutritionists are recom-
mending that older adults take a vitamin D supplement. 

Excessive Intakes

Excessive intake of some nutrients is also a concern among older adults 
as it is for the general population. 

•	 Sodium. The Tolerable Upper Intake Level for sodium is 2.3 g/day; 
however, the 2010 Dietary Guidelines Advisory Committee (DGAC) 
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recommended it should be lowered to 1.5 g/day (HHS and USDA, 
2010) to reduce the risk of hypertension and heart disease. Men and 
women over the age of 70 years are exceeding both recommenda-
tions; the usual daily mean intake for men and women is 3.0 and 
2.4 g, respectively (IOM, 2010; NHANES 2003–2006).

•	 Saturated fat. The DGAC’s 2010 interim recommendation for 
saturated fat intake is less than 10 percent of energy intake, with 
the goal of reducing that recommendation to 7 percent (HHS 
and USDA, 2010). However, most adults have intakes greater 
than 10 percent of their energy intake (NHANES 2001–2004, 
2005–2006).

•	 Folic acid. Whereas some adults do not meet the recommended in-
take levels of folic acid (400 µg), research shows that others are at 
risk of exceeding the upper level of 1,000 µg per day due to intake 
of fortified flour and breakfast cereals, and supplement use. More 
research is needed but high folic acid may contribute to the progres-
sion of neurological diseases associated with vitamin B12 deficiency 
(IOM, 1998) and lead to increased risk of some cancers (Cole et al., 
2007; Mason et al., 2007; Stolzenberg-Solomon et al., 2006).

Food Intakes

In order to determine why older adults’ nutrient intakes are inad-
equate, one must review their food intake patterns. The 2011 IOM report 
Child and Adult Care Food Programs: Aligning Dietary Guidance for All 
presented the mean daily food group intakes by adults ages 60 years and 
older as compared to the 2,000-calorie MyPyramid food group pattern. It 
showed that older adults are not meeting any of the MyPyramid food group 
recommendations and are exceeding the recommendations for daily intake 
of solid fats and added sugar (see Table 2-5). 

Baltimore Longitudinal Study of Aging

The Baltimore Longitudinal Study of Aging collected dietary intake 
data from 7-day diet records of adults ages 30–80 years old. Five dietary 
patterns were derived from the data and labeled as follows: “white bread,” 
“healthy,” “meat and potatoes,” “sweets,” and “alcohol.” The patterns 
were based on the foods that contributed the greatest amount of energy to 
the group; for example, individuals consuming a healthy diet ate more fruit, 
reduced-fat dairy, and high-fiber cereal. On average, those in the meat and 
potatoes group had the most gains in BMI over time, those in the white 
bread group had the largest gains in waist circumference, and those in the 
healthy group had the smallest gains in both (Newby et al., 2003).
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TABLE 2-5  2,000-Calorie MyPyramid Food Group Pattern and Mean 
Daily Amounts Consumed by Adults ≥ 60 Years of Age

≥ 19 Years ≥ 60 Years

Food Group or Component 2,000-kcal Patterna Mean Intakeb

Total fruit (cup eq) 2.0 1.1
Total vegetables (cup eq) 2.5 1.7
Whole grains (oz eq) 3.0 0.86
Total milk group (8 fl oz eq) 3.0 1.3
SoFAS (kcal) 267 570

NOTES: eq, equivalent; fl, fluid; kcal, calories; oz, ounce; SoFAS, solid fats and and sugar.
	 aBritten et al., 2006. 
	 bNHANES 2003–2004.
SOURCES: Adapted from IOM, 2011a.

Jackson Heart Study

Using similar methods as the Baltimore Longitudinal Study, this study 
of African Americans in the southern United States identified different 
patterns than those listed above. The most common pattern was the “fast 
food pattern”—characterized by fast food, salty snacks, soft drinks, and 
meat—which was high in energy, fat, trans fat, and saturated fat. The sec-
ond most common pattern was the “Southern pattern,” which consisted 
of more cornbread and was high in fat and lower in dietary fiber. The 
“prudent pattern” was the least common, reported by only 17 percent of 
participants, the majority of which were women (Talegawkar et al., 2008).

Recommendations for Older Adults

Tucker concluded her presentation by recommending some dietary 
changes based on the available data. Older adults should be encouraged 
to eat

•	 more fruits and vegetables, especially orange and dark green vege-
tables, to increase intakes of vitamin C, carotenoids, folate, vitamin 
B6, magnesium, potassium, and dietary fiber;

•	 more low-fat dairy to improve intakes of magnesium, calcium, 
potassium, and vitamins B12 and D;

•	 more whole grains, including more fortified breakfast cereals, to 
increase intakes of vitamin B6, crystalline vitamin B12, magnesium, 
and dietary fiber;

•	 fewer foods high in sugar, solid fats, sodium; and
•	 fewer refined grains.
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ECONOMIC AND RESOURCE ISSUES SURROUNDING 
NUTRITION SERVICES FOR OLDER PERSONS 

IN THE COMMUNITY SETTING

Presenter: Kathryn Larin

Kathryn Larin presented information from two congressionally re-
quested reports developed by the Government Accountability Office (GAO) 
that focus on nutrition assistance available to older adults. The first report 
reviewed all of the federally funded nutrition programs in the United States 
and highlighted the effectiveness of the programs (GAO, 2011a), and the 
second focused on the Older Americans Act (OAA) Nutrition Program 
(GAO, 2011b). 

Nutrition Assistance Programs Available to Older Adults

GAO’s review of the 18 nutrition assistance programs identified four 
programs that target older adults and three more that are available to the 
general population but can be accessed by older adults.2 These programs 
are listed in Box 2-2.

These programs range in size, reach, amount of federal spending, and 
types of services provided. Table 2-6 lists the approximate participation in 
and federal spending on these programs.

Research on the Effectiveness of the Nutrition Assistance Programs

As a part of the report, GAO reviewed the programs’ purposes, goals, 
and the extent to which the goals were being met. While research on these 
programs is limited, GAO did identify some information on the effective-
ness of SNAP and the OAA Nutrition Program.

The goals of the OAA Nutrition Program are to (1) reduce hunger 
and food insecurity, (2) promote socialization of older individuals, and 
(3) promote the health and well-being of older individuals through access to 
nutrition and other disease prevention and health promotion services (AoA, 
2011). Studies found that participation in the OAA Nutrition Program 
resulted in reduced likelihood of food insecurity (Edwards et al., 1993), 
higher levels of socialization and nutrient intake (Millen et el., 2002), 
and lower nutrient intakes on days when their meals were not delivered 
(Sharkey, 2003). Larin said these results are only suggestive because some of 

2 Some older adults may be eligible for services through the Community Food Projects 
Competitive Grant Program; the Food Distribution Program on Indian Reservations; Grants 
to American Indian, Alaska Native, and Native Hawaiian Organizations for Nutrition and 
Supportive Services; and the Nutrition Assistance of Puerto Rico. 
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TABLE 2-6  Primary Nutrition Assistance Programs Available to Older 
Adults, FY 2008

Program
Federal Spending
(in millions of dollars)

Participation
(approximate)

SNAP 37,645.4 28.4 million people
12.7 million householdsa

CACFP 2,394.1 108,000 adults and
3.1 million childrenb

OAA Nutrition Program 745.0 More than 2.5 million seniors

TEFAP 230.6

Emergency Food and Shelter 
National Board Program

140.1 73 million meals served

CSFP 100.4 440,000 elderly and 31,000 women, 
infants, and childrena

Senior Farmers’ Market 
Nutrition Program

20.1 953,000 low-income seniors

NOTES: CACFP, Children and Adult Care Food Program; CSFP, Commodity Supplemental 
Food Program; FY, fiscal year; OAA, Older Americans Act; SNAP, Supplemental Nutrition 
Assistance Program; TEFAP, The Emergency Food Assistance Program.
	 aAverage per month.
	 bAverage per day.
SOURCE: Consolidated Federal Funds Report, FY 2008.

BOX 2-2 
Nutrition Assistance Programs Available to Older Adults

Programs Targeted to Older Adults

•	 Older Americans Act (OAA) Nutrition Program
•	 Senior Farmers’ Market Nutrition Program
•	 �Commodity Supplemental Food Program (CSFP): adults age 60 years and 

older who meet income eligibility requirements
•	 �Child and Adult Care Food Program (CACFP): chronically impaired disabled 

adults and adults age 60 years and older in adult day care centers

Programs That Allow Older Adult Participation

•	 Supplemental Nutrition Assistance Program (SNAP)
•	 The Emergency Food Assistance Program (TEFAP)
•	 The Emergency Food and Shelter National Board Program
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this research was conducted on pilot or demonstration programs that may 
not reflect the manner in which the program operates at the national level. 

 Studies on SNAP found that participation increases household food ex-
penditures (ERS, 2004), increases nutrient availability to households (ERS, 
2004), and may reduce anemia and other nutritional deficiencies (Lee et al., 
2006). However, research on SNAP generally finds impact at the household 
level and has found little impact of participation on individuals’ dietary or 
nutrient intake, possibly because not all individuals share equally in SNAP 
benefits. Furthermore, there has been no SNAP research focused on older 
adult participants.

Despite the minimal research on the effectiveness of the OAA Nutri-
tion Program, that which is available identifies possible ways to strengthen 
the program. Research suggests that providing home-delivered breakfast 
in addition to lunch may increase levels of food security and result in in-
creased intake of calories, protein, carbohydrates, fiber, and minerals by 
participants (Gollub and Weddle, 2004). In addition, participants’ calorie 
and nutrient intakes could also be increased by delivering “enhanced” 
energy-dense meals (Silver et al., 2008). However, Larin reiterated that 
research is limited and dated and that further research on both congregate 
and home-delivered meals is needed to determine effectiveness. Research on 
pilot programs may also be beneficial to identify model programs. 

Overlap, Duplication, and Fragmentation in 
Nutrition Assistance Programs

In response to a federal mandate (GAO, 2011c), GAO reviewed nutrition 
assistance programs to identify areas of program overlap, duplication, and 
fragmentation. Overlap and duplication are evidenced by multiple programs 
providing similar services to the same population, while fragmentation is 
the provision of services through multiple agencies at the federal, state, and 
local levels. GAO found that the OAA Nutrition Program and Commodity 
Supplemental Food Program (CSFP) both target older adults, CSFP and The 
Emergency Food Assistance Program provide similar benefits, and older 
adults may participate in several programs simultaneously. While providers 
perceive overlap and duplication as beneficial because it provides multiple 
points of access and increases the chance that those needing services will ob-
tain them, it may also result in increased administrative costs, inefficient use 
of federal funding, and confusion among participants and providers.

GAO Report on the OAA Elderly Nutrition Program

GAO analysis of the December Current Population Survey Food Secu-
rity Supplement shows that among low-income older adult households (age 
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60 years and older with incomes less than 185 percent of the poverty level), 
8.6 percent are food insecure; of these, 5.3 percent have low food security, 
and 3.3 percent have very low food security (GAO, 2011a). Larin suggested 
that these numbers likely reflect older adults who need nutrition assistance 
but are not participating in the programs. Table 2-7 shows the percent-
age of low-income adults that had characteristics associated with need for 
nutrition services and the percentages who did and did not receive those 
services. Larin highlighted the approximately 89 percent of food-insecure 
older adults that received neither home-delivered nor congregate meals.

Larin suggested that older adults may not be participating in the pro-
grams because they 

•	 have limited awareness of available services;
•	 live in areas with limited available services;
•	 receive informal services through friends, family, or other 

organizations;
•	 choose not to obtain government assistance; or
•	 receive nutrition assistance through other federal programs, such 

as SNAP.

Increased Demand for OAA Elderly Nutrition Program Services

A GAO survey of local agencies conducted in the summer of 2010 re-
ports that requests for home-delivered and congregate meals have increased 
79 and 47 percent, respectively, since the start of the economic downturn in 
late 2007. Officials suggest that the increased requests for meals reflects the 
growing number of adults 60 years and older (greater than than 11 million 
more Americans were 60 years and older in 2010 than in 2000 [U.S. Census 
Bureau, 2011b]) and the increasing number of older adults staying in their 
homes rather than moving to assisted living facilities. 

Unfortunately, Larin stated, the growing need for meal services, par-
ticularly home-delivered meals, surpasses available resources. While the 
congregate meal program served more clients in fiscal year (FY) 2008 than 
the home-delivered meal program, data reflect increasing requests for home-
delivered meals. Twenty-two percent of the agencies surveyed by GAO 
reported being unable to serve all the clients who requested home-delivered 
meals compared to 5 percent of agencies expressing the same concern about 
congregate meals. This is in line with data from the Congressional Research 
Service showing that between 1999 and 2008 the number of congregate 
meals served decreased by 34 percent while the number of home-delivered 
meals increased by 44 percent (CRS, 2010). In order to meet this changing 
need, local programs are shifting funding from congregate meals to home-
delivered meals; each year between FY 2000 and FY 2008 the states collec-
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tively transferred $67 million out of the congregate meal program and into 
other OAA programs, such as home-delivered meals and support services 
(GAO, 2011b). Despite the growing need for nutrition services, funding 
decreased for all programs in 2010, resulting in many programs reducing 
operational and administrative costs and services. 

Closing Comments

Over $90 billion a year is currently spent on nutrition assistance pro-
grams, including multiple programs providing services to older adults. Re-
search shows that some of these programs are effectively addressing older 
adults’ nutritional and social needs, yet more updated research is needed 
to provide additional effectiveness data and to identify services to meet 
older adults’ changing needs. Unfortunately, while need for these programs 
continues to increase, funding will only continue to decrease in the current 
budgetary environment. Therefore, it is important that further research 
identifies and reduces overlap, duplication, and fragmentation of services 
so funds can be used efficiently.

DISCUSSION

Moderator: Connie W. Bales

During the discussion, points raised by participants included the im-
portance of breakfast, vitamin B12 intake, food insecurity, the role of SNAP, 
and socioeconomic status and food patterns.

The Importance of Breakfast

In response to a request from Robert Miller, Sharkey expanded on the 
importance of breakfast by stating that consumption of a regular break-
fast “jump-started the metabolism for the day” and resulted in increased 
intake of calcium, vitamin D, magnesium, and phosphorus. Older adults 
who received breakfast and lunch delivered to their homes consumed more 
calories, protein, carbohydrates, fiber, and minerals than those who only 
received lunch, said Larin. Nancy Wellman said that breakfast is one of the 
easier meals for older adults to assemble; therefore, they should be encour-
aged to eat that meal at some point during the day.
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Crystalline Vitamin B12 Intake

Melanie Polk raised the issue of vitamin B12 absorption among individ-
uals who are on chronic use of proton pump inhibitors for gastroesophageal 
reflux disease. Tucker noted that one of the reasons so many older adults 
are diagnosed as vitamin B12 deficient is due to the use of these proton 
pump inhibitors. However, studies show that some crystalline vitamin B12 
will be absorbed even in those taking proton pump inhibitors if given in 
large enough doses.

Food Insecurity Among Older Adult Households 
with Grandchildren Present

Elizabeth Walker asked why the presence of a grandchild in an older 
adult’s household is associated with higher food insecurity. She wondered 
whether it was related to the grandparents acting as the primary care
givers or simply due to children being given first choice of the available 
foods before the adults? Ziliak explained that he and Gundersen are cur-
rently examining the health consequences associated with multigenerational 
food insecurity and will have more results in the near future. The results 
he presented during the workshop are based solely on the presence of a 
grandchild, and findings suggest that food insecurity is associated with “the 
additional anxiety of trying to provide for multiple other individuals [on] a 
very fixed income.” After controlling for income, “on average the presence 
of a grandchild increases that risk [of food insecurity] by about 50 percent, 
whether the parent is there or not.” 

Wellman said that the percent of grandparents caring for a grandchild 
is fairly low, and Ziliak confirmed that it is probably around 3 to 5 per-
cent; however, there are substantial differences between races and the rate 
is probably closer to 15 percent in African American households. Sharkey 
suggested further research to determine food distribution in households 
where grandparents are present but are not the primary caregivers for the 
children.

Role of SNAP Among Older Adults

In response to a request from Julie Locher for more information on the 
role of SNAP in addressing food security among older adults, Larin noted 
that SNAP is underutilized by older adults. They have the lowest participa-
tion rates in SNAP, possibly since they are only eligible for the minimum 
benefit ($14–$16 per month). Ziliak said, although he cannot prove cau-
sality, SNAP participants are at a greater risk of food insecurity and more 
research needs to be done on that relationship.
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Socioeconomic Status and Food Patterns

Charlene Compher inquired about the association between socio
economic status and dietary patterns. Tucker confirmed this association; 
she noted that people with limited resources are more likely to choose 
high-calorie, highly refined, high-sugar foods because they are generally less 
expensive. Diets comprising fruits and vegetables, low-fat dairy foods, and 
lean meats are more expensive, less widely available, and heavier to carry, 
all of which may prevent low-income older adults from purchasing them.

NUTRITION ISSUES RELATED TO AGING IN THE COMMUNITY:  
PERSPECTIVES AND DISCUSSION

Moderator: Gordon Jensen

In the final session of the morning, several speakers representing the 
workshop sponsoring agencies provided perspectives on nutrition issues 
of concern related to aging in the community. The moderator, Gordon 
Jensen, encouraged presenters to discuss important nutritional needs 
for older adults that differ from those of the community, gaps in services for 
older adults choosing to stay in their homes, and promising actions for ad-
dressing the unique needs to this population.

A Perspective from Abbott Nutrition

Robert Miller, Divisional Vice President of Global Research and Devel-
opment and Scientific Affairs at Abbott Nutrition, asked “how does [the 
industry] get nutrition to those people that most need it?” He pointed to 
the lack of data from intervention studies needed to demonstrate nutrition’s 
impact and stressed the importance of more research to track the effects of 
nutrition education and supplementation.

In 2010, about 15 percent of hospital patients received nutrition sup-
plementation, the same percent as in 2000. Initial reviews of data suggest 
that people receiving nutritional supplementation have shorter hospital 
stays and lower rates of readmission, resulting in lower health care costs. 
Clinical trials should be used to translate research into something that can 
be implemented by industry, Miller said. For example, Abbott conducted 
a pilot study to determine the effect of a nutrition screening and education 
initiative on hospital readmission rates. The 30-day readmission rate of the 
1,000 people followed over 6 months was 8.7 percent, compared to about 
24 percent for the area average and 26 percent for the national average. 
“One of the most simple things in a doctor’s bag is education and nutrition 
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. . . and how do we bring everything from payer, industry, manufacturer, 
academics, [and] government together to tackle this,” Miller concluded.

A Perspective from the Administration on Aging

Jean Lloyd, national nutritionist for the Administration on Aging (AoA), 
expanded on previous presentations’ discussion of the OAA Nutrition Pro-
grams. “Although we’ve talked primarily about the fact that meals are our 
primary service, it’s not just a meals program; it is a nutrition program . . . 
not a malnutrition program.” In efforts to meet the program’s three goals 
(see earlier discussion in this chapter), each year about 50 million meals 
are home delivered (about 170 meals per participant) and 92.5 million con-
gregate meals are served (about 55 meals per participant). Due to limited 
government funding, the number of meals served each year has declined; 
federal funds account for only about 28 percent of the expenditure for 
home-delivered meals and 41 percent for congregate meals. 

In addition to providing meals that meet the current dietary guidelines, 
the OAA Nutrition Program also includes nutrition education and coun-
seling. The OAA, Lloyd said, provides the opportunity for collaboration 
among various assistance programs in parallel systems, such as Medicaid 
waiver programs and the Veterans Administration, in order to develop 
“comprehensive and coordinated service systems” to meet the nutrition 
needs of older adults. Despite the success of the program in meeting the 
needs of this complex and vulnerable population, AoA still faces funding 
and service cuts and limited nutrition expertise in sites across the country. 
However, AoA is committed to continuing to improve the way it provides 
services by conducting research to better understand the needs of its service 
population. Future plans include conducting outcomes research in the field, 
administration of process improvement surveys, and research of short-term 
methods for reducing food insecurity. As a long-term goal, AoA will be 
conducting impact studies that include reviews of Medicare records for 
data on emergency room visits and hospitalizations among participants 
and nonparticipants.

A Perspective from Meals On Wheels Association of America and  
Meals On Wheels Association of America Research Foundation:  

The Hidden Hungry

“Over the past 21 years, which is as long as I have been with [Meals On 
Wheels Association of America], I have become something of an authority 
on what we at Meals On Wheels Association of America call the ‘hidden 
hungry,’” said Enid Borden, president and Chief Executive Officer. She 
travels across the country, speaks with people who are “living behind 
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closed doors,” gives them meals, and, most important, listens to their sto-
ries. These older adults may live in the community, but they often stand 
apart from it and are overlooked. She hoped her presentation would help 
the audience get to know the population being served by giving these older 
adults a “human face and voice.” 

Older adults needing nutrition services are often overlooked by the 
community in which they live. She described a trip to a town in Arkansas 
with a population of 117 that had become a food desert.3 She met an 
86-year-old woman that had lived there all her life in the house where she 
was born. This woman was all alone except for the Meals On Wheels vol-
unteer who delivered her meals. Borden said, “She told me that if it weren’t 
for Meals On Wheels, she would be dead. She was right.”

DISCUSSION

Moderator: Gordon Jensen 

During the discussion, points raised by participants included informa-
tion for case managers, research steps, and aging in place.

Information for Case Managers

Heather Keller inquired about information that case managers should 
have to help them determine if they are missing people at nutrition risk. 
Lloyd responded that many tools used by case managers do not include 
a nutrition component, with the exception of obtaining information on 
special diets or nutrition needs based on ADLs. She suggested that case 
managers find out more about a person’s weight history, appetite, income, 
oral conditions, and instrumental ADLs (e.g., shopping for and preparing 
meals) and correlate them with responses to food insecurity and func
tionality questions. 

Research Gaps

Robert Russell noted that a real research gap is the lack of analysis 
of Medicare and Medicaid records to track the effectiveness of interven-
tions on preventing hospital admissions and readmissions. He asked how 

3 The Food, Conservation, and Energy Act of 2008 (also known as the Farm Bill) (HR 6124, 
Sec. 7527) defines a food desert as “an area in the United States with limited access to afford-
able and nutritious food, particularly such an area composed of predominantly lower-income 
neighborhoods and communities.” 
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this would be done by AoA considering differences between programs in 
various regions of the country; would it be a nationwide evaluation or a 
review of a selection of similar programs? Lloyd responded that it will 
be a nationwide evaluation that includes process surveys conducted in all 
state units on aging, about half of the area agencies on aging, and local 
providers. The statistical method is still being finalized, but the evaluation 
will include meal cost at the local level to compare the cost of preparing 
meals different ways in various parts of the country and a comparison of 
Medicare data from participants and nonparticipants with different racial 
and ethnic backgrounds in the same community.

Aging in Place 

Katherine Tallmadge pointed out that many communities are organiz-
ing groups focusing on aging in place, but wondered if there were any 
regulations ensuring that people in those groups receive appropriate nutri
tional care, such as having them track their weight and food intake for 
consultation with a dietitian. Since those organizations are locally funded 
and organized and receive no federal funds, the community decides on the 
requirements, said Lloyd. 

Lloyd also addressed the larger issue of programs designed to help keep 
older adults in their homes. Medicaid funds home- and community-based 
waivers that are used to keep people out of nursing homes. It is a person-
centered program and there are no nutrition or food requirements; however, 
the states have the option of including them. Over half the states offer a 
meal service under the waiver program and some states include nutritional 
supplements and other nutrition services.
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3

Transitional Care and Beyond

During the second session of the workshop, speakers discussed topics 
related to providing care for people before, during, and after hospital dis-
charge. They explored the current and potential roles of registered dietitians 
in hospitals, a multidisciplinary approach to discharge, and home- and 
community-based services. Hospitalization is common among older adults 
and they are being discharged sicker than in the past said Nadine Sahyoun, 
associate professor of nutrition epidemiology at the University of Maryland 
in College Park, who moderated the session. Transitional care models “fol-
low patients across settings, improve coordination among health care pro-
viders, and also help individuals better understand their posthospital care,” 
she said. Nutrition services are an important element of transitional care 
and recovery to ensure that older adults in their homes are well nourished.

ROLE OF NUTRITION IN HOSPITAL DISCHARGE PLANNING:  
CURRENT AND POTENTIAL CONTRIBUTION 

OF THE DIETITIAN

Presenter: Charlene Compher

Charlene Compher, associate professor of nutrition science at the Uni-
versity of Pennsylvania School of Nursing, drew on her experiences in a 
hospital setting at the Hospital of the University of Pennsylvania (HUP) as 
context for her presentation. HUP is rated among the top 10 hospitals in the 
United States, providing trauma, cancer, transplant, cardiac, and geriatric 
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care, yet only had 20 registered dietitians (RDs) to provide nutritional care 
to the almost 800 patients per day and 42,500 admissions in fiscal year 
2011. HUP has a 2014 goal of eliminating preventable deaths and 30-day 
readmissions, and achieving both requires all hospital employees, including 
RDs, to focus on the same goals.

The Role of RDs in Hospital Readmissions

In order to achieve its 2014 goal of eliminating 30-day readmissions, 
HUP will address the factors that predict hospital readmissions, such as 
those identified in Box 3-1.

There is a growing body of research demonstrating that dietitians can 
help prevent hospital readmission by providing nutrition counseling that 
changes patients’ behaviors and improves clinical outcomes. Studies have 
shown that RD counseling can result in weight loss (Raatz et al., 2008), 
improved weight management and lipid profiles (Gaetke et al., 2006; Welty 
et al., 2007), sustained heart-healthy diet modifications (Cook et al., 2006), 
and adherence to a low-sodium diet in patients with heart failure (Arcand 
et al., 2005). Implementation of recommendations for enteral tube feeding 
in long-term acute care facility patients resulted in shorter lengths of stay, 
improved albumin levels, and desired weight gain (Braga et al., 2006). 
Compher highlighted an “intriguing study” conducted by Feldblum and col-
leagues in Israel among adults age 65 years and older. Feldblum et al. (2011) 

BOX 3-1 
Factors that Predict Hospital Readmissions

Utilization Factors

•	 Longer length of stay
•	 Prior admission(s) in the past year
•	 Previous emergency department visits

Patient Characteristics

•	 �Comorbidity (diabetes mellitus, hypertension, congestive heart failure, chronic 
kidney disease, depression)

•	 Living alone
•	 Discharged to home
•	 Medicare/Medicaid 

SOURCE: Leas and Umscheid, 2011.
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compared outcomes in a control group receiving the standard in-hospital 
screen or one visit by an RD to those in the intervention group receiving 
three home visits by an RD after discharge combined with individualized 
nutrition assessment, enhanced food intake, and nutrition supplements, as 
needed. The intervention group scored better on nutritional assessments, 
experienced less frequent hypoalbuminemia, and had lower mortality rates 
when compared to the control group. However, Compher noted, results do 
not indicate if the improvements were due to the nutrition care received in 
the hospital or the RD visits after discharge, so the results are attributed to 
both.

The Role of RDs in Current Hospital Nutrition Practice 

As required by the Joint Commission, nutrition screening at HUP is 
completed within 24 hours of hospital admission. A nurse usually com-
pletes the screening, which includes individual institutional criteria such as 
unexpected weight gain or loss, gastrointestinal symptoms, obvious ema-
ciation, pressure ulcers, and home feeding by intravenous or tube route. 
Patients identified as high risk are referred to an RD for a full nutrition 
assessment. This assessment, which is more complex and may take more 
than an hour to complete, includes

•	 diet history,
•	 weight history,
•	 medical history,
•	 medication profile,
•	 laboratory values,
•	 current conditions, and
•	 physical examination for nutrient deficiency or excess.

Once the assessment is completed, a nutrition care plan is developed and 
the patient’s nutrition risk level is set to establish a follow-up schedule. 

RDs also conduct nutrition assessments on people referred by physi-
cians, admitted with a high-risk diagnosis or condition (e.g., receiving care 
in the intensive care unit), and receiving monitored nutrition support ther-
apy. RDs provide instructions for people being discharged with home tube 
feeding and parenteral nutrition support, take part in discharge planning 
rounds, and communicate with RDs in outpatient care centers. Compher 
remarked that, while it would be ideal to provide nutrition assessment 
to all patients, the process is time consuming, hospitals have inadequate 
RD staff, hospital stays are too short, and hospitals’ limited resources are 
used on patients for whom nutrition interventions will provide the best 
outcomes. 
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Potential Future RD Roles

Compher suggested that, despite limited time and resources, there are at 
least three opportunities to improve the ways RDs are involved in prevent-
ing hospital readmissions: 

1.	 Ensure that nutrition assessment goals are included in discharge 
plans. Through the use of electronic medical records, patients’ 
nutrition assessment goals and information could be transmitted 
directly to their discharge plans. This may assist discharge plan-
ners in making the appropriate referrals. Ideally, RDs would be 
included on the discharge planning team to review hospital records 
for nutrition care plans that require home support, identify people 
whose nutrition status has changed and who require increased 
care, and communicate with staff at outside facilities that provide 
postdischarge care.

2.	 Increase cases receiving nutrition assessments. Compher acknowl-
edged that hospitals may not have the staff, funding, or time to 
increase the number of people screened and assessed. She suggested 
using dietetic technicians to conduct the screenings and referrals 
and to focus on those people most likely to be readmitted, includ-
ing everyone 65 years and older and patients admitted through the 
emergency room. She also suggested that dietitians screen patients 
in the emergency department in order to begin nutrition care early 
or to identify patients in need of nutrition services although not 
being admitted and make the necessary referrals.

3.	 Improve integration of hospital and post hospital nutrition care. 
Although achieving this goal requires more trained nutrition pro-
fessionals in the community, it would be beneficial to have hospital 
RDs more involved in post hospital care. Compher proposed hav-
ing RD positions in heart failure programs, all outpatient clini-
cal programs, and community geriatric care programs. She also 
suggested paying RDs for home visits to conduct nutrition as-
sessments and providing hospitals with financial incentives for 
avoiding readmissions.

Closing Comments

Compher concluded by noting the importance of moving from the 
current level of RD availability into a future with enhanced nutrition care 
for older adults. It may be daunting but it is imperative that the nutrition 
community “take the challenge” to prevent hospitals from discharging 
nutritionally compromised people who are more likely to be readmitted.
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TRANSITIONAL CARE: A MULTIDISCIPLINARY APPROACH

Presenter: Eric A. Coleman

Eric Coleman, professor of medicine and head of the Division of Health 
Care Policy and Research at the University of Colorado at Denver, reiterated 
the importance of a team approach to providing transitional care, stressing 
that the most important teammate is the one receiving the care. The ultimate 
goal for transitional care is “to create a match between the individual’s care 
needs and his or her care setting.” Achieving that goal can reduce frequent 
and costly readmission rates; the Medicare 30-day hospital readmission rate 
is nearly 20 percent (AHRQ, 2007) and hospitals with high readmission 
rates are financially penalized under the Affordable Care Act. 

The Role of Nutrition in Hospital Readmissions and Transitional Care

While nutrition plays a role in improving general health, the role of 
nutrition in hospital readmission remains unclear, Coleman said. There 
are studies linking the two but they mostly explore undernutrition, are 
observational, sometimes rely on clinical assessment or laboratory results, 
and rarely explore the role of supplementation (Friedmann et al., 1997). 
He noted that “the role of nutrition is likely entangled with chronic ill-
ness, frailty, [and] socioeconomic status.” Nutrition should not be used as 
a bartering tool in a hospital’s efforts to provide intervention in a patient’s 
home, cautioned Coleman. For example, in order to avoid financial penal-
ties, hospitals are eager to intervene on high-risk older adults and may use 
nutrition services as an incentive to persuade them to agree to home visits. 

The Role of the Patient in Transitional Care

In order to determine how to improve the quality of transitional care, 
Coleman suggested talking to people receiving the services. He said they 
report feeling unprepared and unsure of what to do when they return 
home. They are confused because they receive conflicting advice from 
professionals in various health care settings, and they do not know who to 
contact to reconcile the discrepancies. Finally, they are frustrated because 
their family caregivers are left to complete tasks that the professionals left 
undone. Often people receiving transition services interact with their health 
care providers for only a few hours a week. Therefore, they, or their family 
members, end up acting as their own caregivers, making decisions without 
the skills, tools, or confidence to provide effective care. As shown in Ed 
Wagner’s Chronic Care Model (see Figure 3-1), an informed and active 



Copyright © National Academy of Sciences. All rights reserved.

Nutrition and Healthy Aging in the Community:  Workshop Summary

54	 NUTRITION AND HEALTHY AGING

R02158
Figure 3-1

 editable vectors

Informed, 
Activated 
Patient 

Productive 
Interactions 

Prepared, 
Proactive 
Practice Team 

Delivery 
System 
Design   

Decision 
troppuS

  

lacinilC
Information 

Systems 
  

Self- 
tnemeganaM

Support 

Health System 
Resources and 
Policies 

Community  

Health Care Organization 

Functional and Clinical Outcomes 
FIGURE 3-1  Wagner’s Chronic Care Model. 
SOURCE: Wagner, 1998. Reprinted, with permission, from the American College 
of Physicians.

patient is vital to achieving improved functional and clinical outcomes 
(Wagner, 1998; Wagner et al., 2001). 

The Care Transitions InterventionTM 

The Care Transitions InterventionTM (CTI) is a low-cost, low-intensity 
intervention designed to build one’s skills and confidence and provide the 
necessary tools to encourage the patient to be an informed and active 
decision maker during care transitions (Coleman, 2011). The interven-
tion consists of one home visit within 48–72 hours after discharge and 
three phone calls within 30 days. The patient’s “transition coach” models 
behavior for how to handle common problems, role-plays the next health 
care visit, elicits the patient’s health-related goals to be accomplished in 
the next 30 days, and creates a comprehensive medication list. Because the 
patients and caregivers are members of their own interdisciplinary team, 
they identify their own health care goals and the skills needed to coordinate 
their care across settings. The four areas that patients identified as those 
they need the most help with (referred to as the “four pillars”) are
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1.	 development of a patient-centered health record,
2.	 assistance with medication self-management, 
3.	 follow-up with primary care physician and specialists, and
4.	 knowledge of “red flags” or warning signs and symptoms and how 

to respond.

The patient-centered health record contains the patient’s current medi-
cal conditions, warning signs that relate to the patient’s condition, a list of 
medications and allergies, advance directives, and space for the patients 
to list their questions or concerns to discuss during their next health care 
visit. The transition coach initially meets with the patient prior to hospital 
discharge to introduce the program and patient-centered health record, 
establish rapport, and schedule the home visit. During the home visit, 
the patient indentifies a 30-day health-related goal; the coach reconciles 
the patient’s medications; and they role-play how to respond to red flags, 
obtain a timely follow-up appointment, and raise questions for health care 
providers during subsequent visits. The phone calls are conducted to follow 
up on active coaching issues, review the four pillars of the intervention, 
estimate the amount of progress being made, and ensure the patient’s needs 
are being met (Coleman, 2011). 

CTI Key Findings and Next Steps

Results from the CTI showed that reductions in hospital readmission 
rates were significantly lower at 30 days postdischarge (the time period 
in which the transition was involved). Furthermore, significantly lower 
rates at 90 and 180 days postdischarge demonstrate the sustained effect 
of the coaching. The net cost savings for 350 patients over 12 months 
was $300,000. CTI has been adopted by 500 health care organizations in 
38 states and resulted in reduced 30-, 60-, and 80-day readmission rates 
(Coleman et al., 2004; Crouse Hospital, 2008; Parry et al., 2006; Perloe 
et al., 2011). Preliminary data from evidence-based care transition grants 
from the Administration on Aging and the Centers for Medicare & Medic-
aid Services show that 16 states are employing models to help older adults 
stay in their homes after discharge from hospitals, rehabilitation centers, or 
skilled nursing facilities, 11 of which are implementing CTI. In April 2011 
up to $500 million was made available by the Secretary of the Department 
of Health and Human Services under the Affordable Care Act Section 3026 
to fund organizations to provide evidence-based transition care services to 
high-risk Medicare recipients (CMS, 2011).
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Closing Remarks

Coleman concluding by summarizing the four factors that promote 
successful implementation of CTI: (1) model fidelity, (2) selection of an ap-
propriate transition coach, (3) execution of the model, and (4) support to 
sustain the model. Successful implementation of CTI can reduce readmis-
sion rates by helping older adults and their caregivers become informed and 
active participants in their care transitions.

NUTRITION IN HOME- AND COMMUNITY-BASED SYSTEMS:  
PERSPECTIVES FROM THE FIELD

Presenter: Bobbie L. Morris 

Through her position at the Alabama Department of Senior Services, 
Bobbie Morris visits older adults in their homes and senior centers and 
learns about the nutrition services they are receiving. Services provided 
under the Older Americans Act (OAA) Elderly Nutrition Program aim to 
promote health, provide nutritious meals that meet current dietary guide-
lines and older adults’ needs, reduce social isolation, and link adults to 
social rehabilitative services through other home- and community-based 
long-term care organizations. Her experiences suggest that facilities that 
promote fun and physical activity in addition to the OAA services of meals, 
nutrition education, counseling, and screening and assessment may have 
higher rates of participation. 

Services Provided Under Title III C of the OAA Nutrition Program

Under Title III C of the OAA Nutrition Programs, meals can be served 
through congregate or home-delivered services. Congregate nutrition ser-
vices provide meals five or more days a week in a group setting, including 
adult daycare, whereas home-delivered meals are hot, cold, frozen, dried, 
canned, and supplemental foods that are distributed to adults’ homes. 
In both cases, nutrition education and counseling are provided to the re-
cipients and, in the case of home-delivered meals, their caregivers (AoA, 
2011a). The numbers of congregate, home-delivered, and total meals served 
through the OAA Nutrition Services program over the past 10 years are 
shown in Table 3-1.

As mentioned in a previous presentation, the number of home-delivered 
meals has increased over the years while the number of congregate meals 
has decreased, possibly indicative of the number of frail older adults staying 
in their homes, Morris said. She suggested that the decline in total meals 
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TABLE 3-1  Number of Meals Served Through OAA Nutrition Services 
in the United States

Number of Meals Served

Fiscal Year Home-Delivered Meals Congregate Meals Total Meals

2000 143,804,683 116,016,249  259,820,932
2001 143,719,629 112,243,758  255,963,387
2002 141,958,732 108,333,836  250,292,568
2003 142,889,385 105,905,622  248,795,007
2004 143,163,389 105,606,162  248,769,551
2005 140,132,325 100,530,354  240,662,679
2006 140,212,524  98,031,661  238,244,185
2007 140,990,040  94,877,137  235,867,177
2008 146,897,367  94,196,192  241,093,559
2009 149,188,917  92,492,669  241,681,586

NOTE: Data include number of meals served in 50 states, District of Columbia, and U.S. 
territories.
SOURCE: Data from 2000–2004: AoA, 2009; data from 2005–2009: AoA, 2011b.

served is partially due to increases in fuel and food costs that exceed pro-
gram funding increases.

Flexible Meals Services

Morris described several flexible meal services funded by a variety of 
sources. In some cases, meals may be offered at a range of locations and at 
various times during the day. Voucher programs provide participants with 
the option to go to a restaurant or grocery store and order a meal or pur-
chase items that meet the required nutrition guidelines. In some areas where 
there are limited restaurants, hospital vouchers can be used to purchase a 
meal from a hospital cafeteria. In some areas, meals may also be offered 
at homeless shelters. Flexible meal packages include options for receiving 
more than one meal per day, such as a hot meal at lunch and a frozen meal 
for dinner, or shelf-stable meals for weekends, holidays, and emergencies. 

Meals can be provided through local and statewide contracts, at on-site 
kitchens, and by shipments to participants’ homes. For example, a local 
contract could arrange for a community nursing home or restaurant to pre-
pare and deliver meals to homebound adults or congregate meal facilities. 
Alabama has a statewide contract with Valley Food Service for preparation 
of all hot and frozen meals for the state. The benefit of a statewide contract 
is reduced meal costs; however, it also limits the variety of available foods 
and results in all state participants receiving the same meal. 
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Prioritizing Services

Despite the availability of Title III nutrition services and programs like 
Meals On Wheels, there are still people on waiting lists for meals. The OAA 
states that “services are targeted to those in greatest social and economic need 
with particular attention to low-income individuals, minority individuals, 
those in rural communities, those with limited English proficiency, and those 
at-risk of institutional care” (AoA, 2011a). In order to determine who is most 
in need of service, nutrition risk is assessed using tools such as the Nutrition 
Screening Initiative checklist (Posner et al., 1993) and the Mini Nutritional 
Assessment® (Nestlé Nutrition Institute, 2011; Vellas et al., 1999). Morris 
stressed the importance of properly training staff on how to administer the 
assessment tools to ensure that the questions are asked correctly and the ap-
propriate information obtained. Other ways to determine who on the waiting 
list receives meals or to provide alternate services include

•	 decisions made by a Senior Center Advisory Board based on need;
•	 a first-come, first-served approach;
•	 sponsored meals provided by organizations such as churches, rotary 

clubs, and women’s clubs; and 
•	 managing delivery routes to redirect meals intended for those who 

cancelled their meal service to be delivered to other people in the 
same area.

Closing Remarks

Morris closed by sharing her view that a “no wrong door” philosophy 
would provide seamless access to services regardless of how or where some-
one encounters the service system. She suggested that service programs and 
funding streams be brought together to ensure that older adults receive the 
information, referrals, and care they need. The long-term goal is for older 
adults to make informed choices for their long-term care, while reducing 
and controlling Medicaid spending, decreasing nursing home and institu-
tional care, increasing availability of home- and community-based services, 
and reducing the number of people on waiting lists for nutrition services.

DISCUSSION

Moderator: Nadine R. Sahyoun

During the discussion, points raised by participants included the role of 
nutrition in transition services, the role of physicians in the referral process, 
and patients’ perception of needs during and after discharge.
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Role of Nutrition in Transition Services

Nancy Wellman questioned why nutrition is not a larger component of 
transition services. Coleman noted that while nutrition was mentioned dur-
ing his qualitative research, the focus of the CTI model is patient-identified 
goals, not those chosen by the health care provider, so nutrition will not be 
addressed if it is not one of the patient’s goals. Rose Ann DiMaria-Ghalili 
followed up by pointing out that none of the transitional care models 
published by the Remington Report included a nutrition component. She 
said this is “quite alarming” and believes nutrition screening should be 
conducted throughout the transitions. She also suggested that health care 
professions using various screening tools collaborate to ensure consistency, 
and nurses would be amenable to using whatever tool is recommended. 

Role of Physicians in Referral Process

Jennifer Troyer referred to Compher’s statement that two-thirds of refer-
rals to RDs for nutrition assessment were from physicians and wondered if 
it was the same physicians repeatedly making the referrals. Compher stated 
that it was a variety of physicians, possibly due to HUP’s role as a teach-
ing hospital; residents make referrals following the lead of physicians they 
respect and continue to refer patients to RDs as they move up the tiered 
levels of training. Heather Keller asked why more people were not being 
referred to RDs as a result of the nutrition screening, and why physicians 
were making the majority of referrals. One-third of HUP’s beds are intensive 
care unit beds; therefore, referrals for those patients are more likely to come 
from a physician. Coleman noted that hospital stays are shorter and people 
may be discharged before laboratory results from the nutrition evaluation 
indicating nutrition problems are received. He said, “if we’re going to pursue 
these evaluations, it’s also worth thinking about the workflow, about what 
happens when the lab comes back abnormal and the person left 24–48 
hours ago.”

The Patient’s Perception of Need During and Postdischarge

James Hester asked about the panelists’ experiences understanding 
patients’ perceptions of their needs during discharge and postdischarge, 
including their receptivity to their nutritional needs. Compher noted that 
based on her personal experience individuals who are being discharged 
from the hospital want more than anything to be home and in a situation 
they understand and can control. Coleman agreed that individuals tend to 
feel inundated while in the hospital, and suggested letting them get settled 
in their homes and then addressing some of the issues several weeks later, 
when they may be more prepared to think about them. Sahyoun added 
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that individuals may have support from their family and friends the first 
few days after discharge but then there is an adjustment period while they 
figure out how to handle situations on their own. She suggested “that in 
the transition of care there is a role to play in making people aware and 
empowering them [with knowledge] about what [nutrition] resources are 
available in the community” in addition to other health services.

REFERENCES

AHRQ (Agency for Healthcare Research and Quality). 2007. Slide Presentation from the 
AHRQ 2007 Annual Conference: Medicare Hospital 30-Day Readmission Rates and 
Associated Costs, by Hospital Referral Regions, 2003. http://ahrq.hhs.gov/about/
annualmtg07/0928slides/schoen/Schoen-17.html (accessed December 19, 2011).

AoA (Administration on Aging). 2009. Aging Integrated Database: State Program Reports 
(SPR) 2000–2004. http://classic.agidnet.org/SPR.asp (accessed January 12, 2012).

AoA. 2011a. Home & Community Based Long-Term Care: Nutrition Services (OAA Title 
IIIC). http://www.aoa.gov/aoaroot/aoa_programs/hcltc/nutrition_services/index.aspx (ac-
cessed November 14, 2011).

AoA. 2011b. Aging Integrated Database. http://www.agidnet.org/ (accessed November 3, 
2011).

Arcand, J. A. L., S. Brazel, C. Joliffe, M. Choleva, F. Berkoff, J. P. Allard, and G. E. Newton. 
2005. Education by a dietitian in patients with heart failure results in improved ad-
herence with a sodium-restricted diet: A randomized trial. American Heart Journal 
150(4):716.e1–716.e5.

Braga, J. M., A. Hunt, J. Pope, and E. Molaison. 2006. Implementation of dietitian recom-
mendations for enteral nutrition results in improved outcomes. Journal of the American 
Dietetic Association 106(2):281–284.

CMS (Centers for Medicare & Medicaid Services). 2011. Medicare program; Solicitation 
for proposals for the Medicare Community-Based Care Transitions Program. Federal 
Register 76(73):21372–21373.

Coleman, E. A. 2011. The Care Transitions Program®. http://www.caretransitions.org (ac-
cessed December 12, 2011).

Coleman, E., J. Smith, and S. Min. 2004. Post-hospital medication discrepancies: Preva-
lence, types, and contributing system-level and patient-level factors. The Gerontologist 
44(1):509–510.

Cook, S. L., R. Nasser, B. L. Comfort, and D. K. Larsen. 2006. Effect of nutrition counselling: 
On client perceptions and eating behaviour. Canadian Journal of Dietetic Practice and 
Research 67(4):171–177.

Crouse Hospital. 2008. Crouse Hospital Care Transitions Program. http://www.caretransitions.
org/documents/Crouse_2008.pdf (accessed December 12, 2011).

Feldblum, I., L. German, H. Castel, I. Harman-Boehm, and D. R. Shahar. 2011. Individualized 
nutritional intervention during and after hospitalization: The nutrition intervention study 
clinical trial. Journal of the American Geriatrics Society 59(1):10–17.

Friedmann, J. M., G. L. Jensen, H. Smiciklas-Wright, and M. A. McCamish. 1997. Predict-
ing early nonelective hospital readmission in nutritionally compromised older adults. 
American Journal of Clinical Nutrition 65(6):1714–1720.

Gaetke, L. M., M. A. Stuart, and H. Truszczynska. 2006. A single nutrition counseling 
session with a registered dietitian improves short-term clinical outcomes for rural 
Kentucky patients with chronic diseases. Journal of the American Dietetic Association 
106(1):109–112.



Copyright © National Academy of Sciences. All rights reserved.

Nutrition and Healthy Aging in the Community:  Workshop Summary

TRANSITIONAL CARE AND BEYOND	 61

Leas, B., and C. A. Umscheid. 2011. Risk Factors for Hospital Readmission. Philadelphia, PA: 
Center for Evidence-based Practice.

Nestlé Nutrition Institute. 2011. MNA® Mini Nutritional Assessment: Overview. http://www.
mna-elderly.com/default.html (accessed November 14, 2011).

Parry, C., H. M. Kramer, and E. A. Coleman. 2006. A qualitative exploration of a patient-
centered coaching intervention to improve care transitions in chronically ill older adults. 
Home Health Care Services Quarterly 25(3–4):39–53.

Perloe, M, K. Rask, and M. L. Keberly. 2011. Standardizing the hospital discharge process for 
patients with heart failure to improve the transition and lower 30 day readmissions. The 
Remington Report, http://www.cfmc.org/integratingcare/files/Remington%20Report%20
Nov%202011%20Standardizing%20the%20Hospital%20Discharge.pdf (accessed De-
cember 12, 2011).

Posner, B. M., A. M. Jette, K. W. Smith, and D. R. Miller. 1993. Nutrition and health risks 
in the elderly: The Nutrition Screening Initiative. American Journal of Public Health 
83(7):972–978.

Raatz, S. K., J. K. Wimmer, C. A. Kwong, and S. D. Sibley. 2008. Intensive diet instruction 
by registered dietitians improves weight-loss success. Journal of the American Dietetic 
Association 108(1):110–113.

Vellas, B., Y. Guigoz, P. J. Garry, F. Nourhashemi, D. Bennahum, S. Lauque, and J. L. 
Albarede. 1999. The Mini Nutritional Assessment (MNA) and its use in grading the 
nutritional state of elderly patients. Nutrition 15(2):116–122.

Wagner, E. H. 1998. Chronic disease management: What will it take to improve care for 
chronic illness? Effective Clinical Practice 1(1):2–4.

Wagner, E. H., B. T. Austin, C. Davis, M. Hindmarsh, J. Schaefer, and A. Bonomi. 2001. 
Improving chronic illness care: Translating evidence into action. Health Affairs 
20(6):64–78.

Welty, F. K., M. M. Nasca, N. S. Lew, S. Gregoire, and Y. Ruan. 2007. Effect of onsite dietitian 
counseling on weight loss and lipid levels in an outpatient physician office. American 
Journal of Cardiology 100(1):73–75.



Copyright © National Academy of Sciences. All rights reserved.

Nutrition and Healthy Aging in the Community:  Workshop Summary



Copyright © National Academy of Sciences. All rights reserved.

Nutrition and Healthy Aging in the Community:  Workshop Summary

63

4

Transition to Community Care: 
Models and Opportunities

The focus of this session, moderated by Julie L. Locher, associate pro-
fessor of medicine, Division of Gerontology, Geriatrics, and Palliative Care 
at the University of Alabama at Birmingham, was to identify models of 
transitioning to community care and opportunities for using these models 
to provide nutrition services. Presenters James A. Hester, Daniel J. Schoeps, 
Lori Gerhard, and Heather Keller each provided a discussion of specific 
models of transitional care and providing services in the community setting. 
The models discussed were the following:

•	 Centers for Medicare & Medicaid Services Innovation Center 
Models 

	 —	Patient Care Model 
	 —	Seamless Coordinated Care Model
	 —	Community and Population Health Models
•	 Veterans Directed Home- and Community-Based Services Program
•	 Canadian Models of Screening and Assessment in the Community
•	 Evergreen Action Nutrition Program in Canada

INNOVATIONS IN CARE TRANSITIONS: AN OVERVIEW

Presenter: James A. Hester

The Center for Medicare and Medicaid Innovation, known as the 
Innovation Center, is a new vehicle for improving care transitions said 
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James Hester, the Acting Director of the Population Health Models Group 
at the Innovation Center in the Centers for Medicare & Medicaid Services 
(CMS). The Innovation Center was created under the Patient Protection 
and Affordable Care Act Section 3021, to “test innovative payment and ser-
vice delivery models to reduce program expenditures . . . while preserving 
or enhancing the quality of care” for those who get Medicare, Medicaid, or 
Children’s Health Insurance Program benefits (P.L. 111-148 [May 2010]). 
The Innovation Center’s mission is to be a trustworthy partner to identify, 
validate, and diffuse new models of care and payment that improve health 
and health care and reduce the total cost of care.

The Innovation Center: History and Organization

To begin, Hester posed the question, “Why should we innovate?” He 
suggested that innovation is a tool that can be used to decrease Medicaid 
and Medicare expenditures through improved care, thereby reducing the 
country’s budget deficit. Hester also pointed to statistics that show 20 per-
cent of Medicare recipients discharged from the hospital (11.8 million 
people) are readmitted within 30 days (Jencks et al., 2009). Many of those 
are readmitted due to preventable hospital-acquired conditions. He noted, 
however, the ultimate reason for innovation is the medical community’s 
obligation to provide better health care.

The Innovation Center has $10 billion in funding through 2019 and 
has been given authority under the Patient Protection and Affordable Care 
Act that disables some of the constraints on Medicare demonstrations, 
particularly in regard to budget neutrality (P.L. 111-148, Sec. 2705). Hester 
explained that the budget neutrality requirement eliminated many promis-
ing innovations. If an innovation has been implemented, tested, and found 
to work effectively, “the Secretary can scale it up nationally” without hav-
ing to return to Congress for new legislation. 

The work of the Innovation Center is organized into three major model 
groups: (1) the Patient Care Model, (2) the Seamless Coordinated Care 
Model, and (3) Community and Population Health Models. The Patient 
Care Model focuses on what happens to a patient in a given episode of care 
at a given encounter. One initiative under this model is “bundled payments” 
in which multiple caregivers (e.g., from the surgeon to the postacute care 
facility) are reimbursed for treatment of a patient as a single episode with a 
single payment, thereby providing incentive for everyone to work together 
effectively. A second example of this model is Partnerships for Patients, 
a public-private partnership for a national patient safety campaign. (See 
below for further discussion of this initiative.)

The Seamless Coordinated Care Model involves coordinating care 
across the entire spectrum of the health community to improve health 
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outcomes for patients. Hester stated that the existing health care system 
characteristically consists of “silos” within specific care settings resulting 
in rough transitions between the settings. Initiatives under the Seamless 
Coordinated Care Models that attempt to address this issue include the 
Multipayer Advanced Primary Care Practice demonstration project, the 
Pioneer Accountable Care Organizations (ACO) Model, and the Compre-
hensive Primary Care initiative.

The Community and Population Health Model explores how to im-
prove the health of targeted populations with specific diseases, such as 
diabetes, as well as the well-being of communities as a whole. At-risk 
communities represent opportunities for improving health; and enhancing 
nutritional status is an aspect of health that can be pursued.

The Innovation Center solicits ideas for new models, selects the most 
promising, tests and evaluates the models, and finally disseminates the suc-
cessful models. The measures of success are better health care experiences 
for patients, better health outcomes for populations, and reduced costs of 
care through improvement. 

The Partnership for Patients Initiative mentioned above has two main 
goals: (1) a 40 percent reduction in preventable hospital-acquired condi-
tions over 3 years and (2) a 20 percent reduction in 30-day readmissions in 
3 years. Success in meeting these two goals could result in saving 60,000 
lives and $35 billion in 3 years (CMS, 2011a). According to Hester, bi-
partisan support has been garnered due to the realization that improved 
patient outcomes through fewer preventable acquired conditions and fewer 
readmissions will result in large cost savings.

Care Transitions

Hester focused his discussion on the second goal (decreased readmis-
sions) and noted that transition from one source of care to another is 
a period of high risk for communication failure, procedural errors, and 
unimplemented plans. He emphasized that the issue of poor care transitions 
and readmissions is concentrated in the most vulnerable populations—
people with chronic conditions, organ system failure, and frailty. Hester 
indicated there is strong evidence demonstrating that hospital readmissions 
caused by flawed transitions can be significantly reduced.

The vision for successful care transitions, as outlined by Hester, is a 
care system in which each patient with complex needs has a plan that guides 
all care, moves with the patient across care settings, reflects the priorities 
of patient and family, and meets the needs of persons living with serious 
chronic conditions. Accomplishing that vision requires a combination of 
patient and caregiver engagement, patient-centered care plans, safe medica-
tion practices, and communication between the transferring and receiving 
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providers. Importantly, the sending provider must maintain responsibility 
for the care of the patient until the receiving caregiver confirms the transfer 
and assumes responsibility, as opposed to a presumption that the transition 
went smoothly and the patient is well.

In order to achieve the goal of a 20 percent reduction in hospital 
readmissions, the Innovation Center estimated that a national network of 
2,600 community-based care transition coalitions, partnering hospitals with 
community resources, would have to be built. Furthermore, a “roadmap” 
would be needed to help guide partnerships. The Partnership for Patients 
is building on evidence from research and pilot projects to support existing 
coalitions and encourage the formation of new ones. The Center provides 
data, technical support, money, consumer information, and training to 
support the partnerships and move the coalition forward in transition care. 

The Innovation Center’s strategy for the Partnership for Patients1 pro-
gram was to create very broad public-private partnerships; both commercial 
and philanthropic organizations have been involved. The aim was to have a 
portfolio of initiatives between communities and hospitals at various levels 
of development in providing transitional care. The Center established a 
simple hierarchy of these partnerships based on the level of their develop-
ment, labeling them “walkers,” “joggers,” and “marathoners.” 

“Walkers” are the partnerships that are just beginning. Initiatives in 
place for “walkers” include the Quality Improvement Organizations (QIOs) 
and the Health Resources and Services Administration Patient Safety and 
Clinical Pharmacy Services Collaborative. QIOs are organizations staffed 
by health care professionals trained to review the medical care of benefi-
ciaries and implement improvements in the quality of care. They provide 
technical assistance and other support to communities and hospitals in all 
50 states, territories, and the District of Columbia. CMS enters into 3-year 
contracts, labeled as consecutively numbered Statements of Work (SOW), 
with the QIOs (CMS, 2011b). The QIO “9th SOW focused on improving 
the quality and safety of health care services to Medicare beneficiaries” 
(CMS, 2008). Lessons learned from the QIO 9th Scope of Work Care Tran-
sitions Theme include the importance of community collaboration, tailor-
ing solutions to fit community priorities, including patients and families in 
decisions, and public outreach activities.

Hester said the main initiative for the “joggers” is the Community-
Based Care Transitions Program (CCTP). CCTP, mandated by Section 3026 
of the Patient Protection and Affordable Care Act (P.L. 111-148 [May 
2010]), provides the opportunity for community-based organizations 
(CBOs) to partner with hospitals to improve transitions from hospitals 

1 Information on the Partnership for Patients campaign is available at http://www.healthcare.
gov/center/programs/partnership/join/index.html.
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to other care settings. The CCTP has $500 million available to support 
these partnerships and applications are now being accepted. The money is 
funneled through the CBOs, as opposed to the provider organizations, in 
order to strengthen the role of the CBO and strengthen the partnerships. 
The goals of the CCTP are to improve transitions of beneficiaries from the 
inpatient hospital setting to home or other care settings, reduce readmis-
sions for high-risk beneficiaries, and document measurable savings to the 
Medicare program.

The final category of partnerships, the “marathoners,” combines the 
seamless care initiatives of Bundled Payments for Care Improvement and 
ACOs. 

Summary

Hester concluded by suggesting issues to be contemplated when con-
sidering care transitions:

•	 Examine how to build effective hospital-CBO partnerships and 
create an infrastructure of local CBOs where it does not exist.

•	 What are the key elements of a care plan? In particular, how can 
nutrition needs be incorporated into the care plan? Hester noted 
that needs should be identified; an effective entity for responding to 
those needs must be created that can recognize and seize the oppor
tunity when the patient will be receptive to delivery of services.

•	 What payment policy changes are required to sustain better care 
transitions? Hester encouraged the audience to consider a sustain-
able payment and business model that can support services in the 
community over time.

VETERANS DIRECTED HOME- AND 
COMMUNITY-BASED SERVICES

Presenter: Daniel J. Schoeps and Lori Gerhard

Lori Gerhard, Director of the Office of Program Innovation and Dem-
onstration for the U.S. Administration on Aging (AoA), opened the presen-
tation by stating that AoA and the Veterans Health Administration (VHA) 
are interested in continuing to work together with registered dietitians 
and the nutrition community because nutrition is vital to helping people 
maintain their independence, health, and well-being and enabling them to 
be engaged in community life. Gerhard and Daniel J. Schoeps, Director of 
the Purchased Long-Term Care Group in the Office of Geriatrics and Ex-
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tended Care at the Department of Veterans Affairs, presented on the role 
of the Veterans Directed Home- and Community-Based Services Program 
(VD-HCBS) in transitioning veterans to home- and community-based set-
tings. The program has been under way for 3 years and lends itself to future 
models that can enable AoA and VHA to better serve people.

Historical Context and Development of the VD-HCBS Program

Schoeps provided a brief description of the Department of Veterans 
Affairs (VA), focusing on the VHA. The VHA has a $60 billion budget and 
6 million veterans who use its services for health care in any given year. The 
VHA has 153 medical centers and 950 community-based outpatient clinics, 
135 nursing homes, and 47 residential rehabilitation treatment centers. It 
is also affiliated with 107 medical schools, 55 dental schools, and 1,200 
other schools for training and education purposes. Patient care, education, 
research, and backup to the Department of Defense in national emergencies 
are the four main missions of the VHA.

The partnership between VHA and AoA began over 35 years ago; 
however, the VD-HCBS has significantly changed the dynamic of that 
partnership. The organizations attempt to merge their expertise without 
duplicating activities. Veterans enrolled in VD-HCBS are in transition, such 
as those

•	 recently discharged from an inpatient hospital or nursing home 
setting,

•	 referred to VD-HCBS after an outpatient clinic visit, 
•	 waiting to be admitted to a nursing home, 
•	 recently admitted to a nursing home, or
•	 receiving traditional home care services but with insufficient quan-

tity of support.

Veterans admitted into this program need to choose to participate be-
cause participation involves much work on their part. Potential clients for 
this program may be identified from the waiting list for a nursing home or 
as veterans who may be reconsidering their recent admission to a nursing 
home. Schoeps said that, through VD-HCBS, often clients can be offered 
more hours of care at home for the same cost of care they would receive 
through traditional services. 

Gerhard continued by explaining the VHA was seeking a participant-
directed model to engage the veteran in the design and delivery of his or her 
own care. At the same time, AoA was preparing to launch a demonstration 
grant program to reach older adults at risk of nursing home placement and 
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of spend-down to Medicaid2 to help them stay in the community. AoA was 
able to leverage that work to begin to develop VD-HCBS.

The research and programs that formed the basis to develop VD-HCBS 
included the following:

•	 National Long-Term Care Channeling Demonstration 
•	 Do Noninstitutional Long-Term Care Services Reduce Medicaid? 

(Kaye et al., 2009)
•	 Chronic Care Model and Evidence-Based Care Transition Research 
•	 Cash and Counseling Demonstration and Evaluation 
•	 Stanford University Chronic Disease Self-Management Program 

Research 

National Long-Term Care Channeling Demonstration 

The Department of Health and Human Services (HHS) funded the 
National Long-Term Care Channeling Demonstration in 1980 as a model in 
10 states to evaluate whether there was a way to change service delivery that 
would enable the government to serve the magnitude of people expected 
to need services in the future. The demonstration examined whether older 
adults who were enrolled in a program providing screening, assessment, 
care planning, service arrangements, follow-up, and reassessment could 
remain in the community, thereby avoiding placement in an institutional 
setting. The results showed no difference in the use of institutional care 
services, but other outcomes suggested further programming and evaluation 
were warranted. These outcomes included greater client satisfaction with 
life and the quality of care being received, as well as increased confidence in 
services being delivered and a reduction of unmet client needs (HHS ASPE, 
1991). Gerhard indicated unmet needs are a risk factor for unnecessary 
admission to hospitals. 

Do Noninstitutional Long-Term Care Services Reduce Medicaid?

The channeling demonstration gave way to the idea of the “woodwork 
effect.” That is the concept that if access to home- and community-based 
services is expanded, the increased participation combined with continued 
nursing home expenditures raises the total cost of providing services to 
older adults for long-term care. However, more recent research done by 
Kaye et al. (2009) does not support this concept. Study results showed that, 
in the states that had robust home- and community-based service programs, 

2 The process of spending down one’s assets to qualify for Medicaid. To qualify for Medicaid 
Spend-Down, a large part of one’s income must be spent on medical care.



Copyright © National Academy of Sciences. All rights reserved.

Nutrition and Healthy Aging in the Community:  Workshop Summary

70	 NUTRITION AND HEALTHY AGING

spending initially increased at a rapid pace because access to services was 
expanding. However, the increase was followed by a drop to a level of ex-
penditure that was less than the original amount being spent, serving more 
people with fewer dollars. The results of this research began to inform 
AoA’s and VHA’s ongoing work.

Chronic Care Model and Evidence-Based Care Transition Research

The Chronic Care Model developed by Edward Wagner (see Figure 3-1) 
not only involves active patient participation, it also engages the larger com-
munity in the system. This model encourages coupling the strengths from 
the health care system and community resources to leverage opportunities 
to support the citizens in that community to have better health outcomes 
and quality of life (Wagner, 1998; Wagner et al., 2001). Evidence-based care 
transition research conducted by various scientists has shown how to form 
partnerships with people transitioning from hospital to home to facilitate, 
empower, and activate them to take control of their health and thrive in 
the community (Boult et al., 2008; Coleman, 2011; Counsell et al., 2006; 
Naylor et al., 2009).

Cash and Counseling Demonstration and Evaluation

The Cash and Counseling Demonstration and Evaluation, directed 
by Kevin Mahoney (Doty et al., 2007; Mahoney, 2005), was a concept 
tested in three states in which older adults received counseling and a flex-
ible budget to personally obtain the care and services they most needed to 
remain in the community. Evaluation of this demonstration revealed higher 
satisfaction with care and services by both the individuals receiving care 
and their caregivers and reduced unmet needs of those requiring personal 
assistance. Medicaid personal care costs were somewhat higher, mainly 
because participants received more of the care they were authorized to re-
ceive. Gerhard explained that, under traditional delivery service systems, at 
times caregivers do not arrive to provide home care when scheduled, so the 
authorized care is not received. Under the Cash and Counseling Demonstra-
tion, participants were hiring family, friends, or neighbors and, thus, there 
was a higher reliability that services were delivered. The increased Medicaid 
personal care costs were partially offset by savings in institutional and other 
long-term care costs (NRCPDS, 2011).

Stanford University’s Chronic Disease Self-Management Program

The last piece of research used was Stanford University’s Chronic Dis-
ease Self-Management Program (CDSMP). This community-based program 
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was designed to teach self-management skills to individuals with chronic 
disease conditions to improve health behaviors and outcomes (Lorig et al., 
1999, 2001). HHS has contributed funding to this program since 2003, 
most recently under the American Recovery and Reinvestment Act, estab-
lishing CDSMPs for people with multiple chronic conditions in 45 states, 
the District of Columbia, and Puerto Rico. 

Gerhard closed by noting that VD-HCBS is a partnership between 
administrative infrastructures. The goal for AoA is to assist the VA with 
rebalancing Long Term Services and Supports, which is currently spending 
about 80 percent of its budget on institutional care.

VD-HCBS Key Components

VD-HCBS provides veterans of all ages participant-directed HCBS op-
tions and empowers them to direct their own care. The goals of VD-HCBS 
are to increase the range of choices beyond traditional services and to 
provide the opportunity and ability for veterans to participate in design 
of services and planning of allocations for services. Veterans receive a 
participant-directed assessment performed in collaboration with an options 
counselor to develop a care plan. Together they manage a flexible service 
budget and decide what mix of goods and services will best meet their 
specific needs to live independently in the community. Each individual has 
his or her own unique situation and circumstances, so the veteran may hire 
and supervise their own service providers, including family or friends, and 
purchase items or other services to fill the gaps in care in a way that is most 
beneficial for the individual.

Another key component of VD-HCBS is the establishment of financial 
management services (FMS) entities throughout the country to assist the 
veterans with the management of their flexible service budget. The veteran 
is essentially an employer who must hire caregivers, negotiate rates for ser-
vices and schedules, and provide a paycheck, which involves withholding 
taxes. The FMS entity assists with these tasks and issues fiscal reports on 
a monthly basis to the aging network engaged in the delivery of care to be 
able to ensure the fiscal accountability of the program.

Operations and Discovery

Schoeps reported that there are currently 33 operational VA Medical 
Center programs collaborating with 81 Area Agencies on Aging and Aging 
and Disability Resource Centers. Figure 4-1 indicates these locations as well 
as planned program sites.

Schoeps also highlighted discoveries made in the course of operating 
this program, saying it has been enlightening to see the types of services 
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FIGURE 4-1  VD-HCBS operational and planned sites.
SOURCE: Schoeps and Gerhard, 2011.

the veterans are selecting and what they consider valuable. The majority 
choose to use their funds for personal care services, but other services 
have also been purchased. Schoeps gave an example of a young traumatic 
brain-injured veteran who needed to run. The vet identified someone to run 
with him and used his allotted money to pay for the service. The program 
will review invoices to learn what other new purchased services emerge. 
The VHA will also examine the relative cost of the VD-HCBS program as 
compared to the cost of traditional home care. Schoeps concluded by say-
ing that the veterans-directed program has been well received by veterans 
and their families.

IMPROVING COMMUNITY NUTRITION CARE 
FOR OLDER ADULTS IN CANADA

Presenter: Heather Keller

Transition care in Canada is somewhat fractured according to Heather 
Keller, a professor in the Department of Family Relations and Applied 
Nutrition at the University of Guelph in Ontario and a research scientist 
with the RBJ Schlegel-University of Waterloo Research Institute of Aging. 
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Although the Canadian Healthcare Act ensures that nationally all Cana-
dian citizens receive universal health care, community health programs are 
very individualized and regionalized. Of the 34 million people in Canada, 
14 percent of Canadians are over the age of 65 (Statistics Canada, 2011). 

Keller discussed the role of nutrition screening in the context of a pre-
vention model. In the community setting, screening is conducted on people 
who are asymptomatic in order to classify them as either likely or unlikely 
to have a specific disease (Morrison, 1992) or to identify nutritional risk 
(Posthauer et al., 1994). In an acute care setting, patients are already symp-
tomatic and have significant risk factors.

Keller developed a process (see Figure 4-2) that examines the sectors 
of care around three levels of prevention. The process begins with primary 
prevention under the purview of public health units, which are funded by 
the ministries of health in each province, and primary care physicians. For 
example, dietitians may provide global messages about eating well that 
reach the entire population. 

Secondary prevention includes early identification of asymptomatic 
people who are likely to experience health problems in attempts to prevent 
or delay progression of such problems. At this step in the process, screening 
is crucial and should be undertaken in the community. Secondary preven-
tion efforts are carried out at social services agencies and wellness programs 
in the community, in addition to public health units and primary care of-
fices. Primary care varies across Canadian provinces. For example, Ontario 
uses family health teams—dietitians, social workers, and kinesiologists 
located in doctors’ offices conducting secondary prevention and treatment 
programs. Community services available to older adults in Canada at this 
level include meal programs, senior centers, transportation, and grocery 
delivery.

Tertiary prevention seeks to keep individuals who have already de-
veloped a chronic condition from declining in health, which Keller said 
is the goal of home care programs in Canada and nutrition programs for 
older adults in the United States. Tertiary prevention involves social service 
agencies, outpatient clinics, home care, and hospitals and includes typical 
medical model services, such as referrals to registered dietitians. The goal 
at the tertiary level is to keep older adults out of more expensive systems, 
such as nursing homes, which can actually contribute to further declines 
in their health.

Screening and Assessment

Keller posed the question, “How can screening promote secondary 
prevention?” Screening can identify the nutritional needs of older adults, 
thereby enabling services to be provided and appropriate referrals to be 
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made to other community programs. It can also raise awareness of nutri-
tion and health risks for the older adults and their families, prompting 
behavior change.

Screening and assessment can be thought of as overlapping activities 
that occur across four phases which make up a continuum of malnutrition 
(Figure 4-2). Initially, the health care professional reviews risk factors that 
may contribute to impaired food intake, such as poor appetite. The next 
phase involves progression of risk factors so that food intake is impaired, 
while the third phase is the presence of subclinical malnutrition identified 
by either screening or assessment as identified by changes in anthropometric 
and biochemical measurements. Significant anthropometric, biochemical, 
and functional changes as seen in phase 4 indicate overt malnutrition, 
which is the end state assessed only with a comprehensive assessment.

Interventions that may be implemented as a result of screening in 
phases 1 and 2 would center on food-related activities of daily living, such 
as grocery shopping, cooking, meal delivery, meal preparation, and trans-
portation. Assessment during the later phases would require additional 
higher-end interventions, including individualized counseling, meal pro-
grams, and meal supplementation.

Keller described SCREEN, a paper-and-pencil nutrition risk tool used 
to evaluate older adults in the community. SCREEN stands for Seniors 
in the Community: Risk Evaluation for Eating and Nutrition and can be 
self-administered or completed by an interviewer. SCREEN was validated 
against the criterion of a dietitian’s assessment of nutritional risk and dem-
onstrated test-retest reliability and an intermodal and inter-rater reliability. 
SCREEN is not only a tool, but a screening program that includes a refer-
ral process to services and educational needs based on identified risk items 
(Keller, 2007; Keller et al., 2006a).

Keller described an ethical screening process involving identification of 
an individual at risk through initial screening, followed by a referral to a 
physician or dietitian for nutritional assessment and treatment if necessary. 
The individual may also be referred to other professionals and services, 
such as a social worker or family counselor. Subsequently, since a new pro-
gram of care was implemented, the client restarts the cycle of rescreening 
to be monitored continuously.

She then reviewed a screening demonstration project conducted with 
1,200 older adults in five diverse communities in Canada. A referral system 
was developed to link the adults with services in their communities. For 
example, if they were identified as high risk at a Meals On Wheels Program, 
they could be referred to receive more meals, a congregate dining program, 
or a dietitian. Sixty percent of those identified as “at risk” refused referrals 
because they either felt their current services were sufficient or did not feel 
nutrition was a priority for them at that point. Of those referred, 62 per-
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cent were referred to a dietitian but faced barriers related to long waiting 
times, cost, access, and doctors unwilling to make the necessary referral. 
Twenty-three percent of referrals were to the Meals On Wheels program, 
but reported barriers to participation included cost and dislike of the food 
(Keller et al., 2007). 

Keller mentioned a small pilot study illustrating that behavior and 
knowledge can be changed through provision of an education pamphlet 
and administration of a screening tool alone (Southgate et al., 2010), 
suggesting that self-management of screening might be a consideration.

Over the past year, Keller has been collaborating with dietitians in 
Canada to develop an Internet version of SCREEN (www.eatrightontario.
ca/escreen/) for older adults. It is a self-management tool, allowing older 
adults to assess their own nutritional risk. The screening tool guides the 
individual to credible educational resources and activities that can assist in 
changing his or her behavior. 

Other Research

A study being conducted by the Canadian Malnutrition Task Force is 
examining the prevalence of malnutrition upon admission to and discharge 
from the hospital; the nutrition process during the hospital stay; and out-
comes at 30 days, including readmission and mortality. To date, 10 hos-
pitals are collecting data and expect to have studied 500 patients by the 
end of the year; the goal is 1,000 patients. Using Subjective Global Assess-
ment and albumin status, preliminary data from 160 patients indicate that 
45 percent of people admitted were malnourished. At discharge, although 
the percentage is reduced, 35 percent are still in a malnourished state. Keller 
surmised that these data are indicative of the malnutrition that occurs in the 
community and demonstrate that Canada and the United States experience 
the same problems with transitional care.

In another study, conducted by Keller and McKenzie (2003), vulner-
able older adults across Canada who participated in home care and Meals 
On Wheels were surveyed to determine their nutrition-related risk factors. 
Results are shown in Table 4-1.

Community Services in Canada

Keller noted that Canada does not have an elder nutrition program 
comparable to that of the AoA. She explained this may be in part because 
the base-level annual income for persons over the age of 65 in Canada is 
$15,000 and perhaps this supports free medical care, medications, and 
access to home care if eligibility criteria are met. However, Keller explained 
that home care is not part of the act in which national health care is pro-
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TABLE 4-1  Percent of Older Canadians Reporting Nutrition-Related 
Risk Factors

Nutrition-Related Risk Factor Percent of Participants Reporting Risk Factor

Difficulty shopping 69
Low fruit and vegetable intake 48
Restricts food intake 45
Difficulty cooking 42
Difficulty chewing 34.6
Weight change 33
Poor appetite 28
Difficulty swallowing 22.9
Weight loss 22

SOURCE: Keller and McKenzie, 2003.

vided to every citizen in Canada. It is considered an extended service, and 
services can vary among provinces or even communities within a province.

The Inter-RAI Home Care Assessment System3 is used in several prov-
inces to screen for advanced nutrition problems, such as unintended weight 
loss of 5 percent in 30 days, cachexia, or enteral nutrition. Keller indicated 
that relatively few people (e.g., < 20 percent) in home care trigger the need 
for a dietitian service using this assessment, although Keller believes that 
in reality many of participants are malnourished. In Keller’s opinion, the 
use of this tool does not adequately identify those people with unmet nutri
tional needs whose health may be improved with nutrition services that can 
prevent further decline.

In general throughout Canada, meal programs are arranged through 
referral to social service agencies, long-term care hospitals, Red Cross pro-
grams, or similar organizations. Government funding for meal programs 
is nonexistent, apart from a small amount of subsidies for which organi-
zations must apply. Meal services are primarily financially supported by 
philanthropic programs or fee-for-service payments (fees vary by location) 
and are delivered by volunteers. Home aides also prepare meals and assist 
with basic activities, but the services provided vary by province.

The Evergreen Action Nutrition Program is an example of a successful 
community education and secondary prevention program in Canada. It 
was developed to provide some of the services and information that seniors 
want—food workshops, cooking classes for older men, and information 

3 A person-centered assessment system, focusing on the person’s functioning and quality 
of life by assessing needs, strengths, and preferences, that informs and guides comprehen-
sive care and service planning in community-based settings (http://www.interrai.org/section/
view/?fnode=15).
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to support behavioral changes to improve dietary intake. The program 
was funded for 3 years at $70,000 through a research grant. Through this 
program fruit and vegetable intake improved, men learned new cooking 
skills, 94 percent of participants reported increased nutrition knowledge, 
and 50 percent of participants reported increased pleasure from eating 
(Keller et al., 2004, 2005, 2006b). In the diabetes support groups, 50 per-
cent of participants changed their diet, 56 percent lost excess weight, and 
50 percent had lower blood sugars (Keller, unpublished data).

Summary

Keller summarized the highlights of her presentation, noting that the 
nutrition problems in Canada are consistent with those in the United States. 
She stated that older adults want to improve their nutrition, are motivated 
to do so, and can implement secondary prevention interventions. Although 
screening programs can lead to secondary prevention and be models for 
producing linkages to services in the community, there is inadequate fund-
ing for secondary prevention in Canada. Finally, there is a place for self-
management of nutrition needs which requires support in Canada.

Keller suggested that research priorities include the following:

•	 Demonstrating the effectiveness of nutrition screening programs in 
the community

•	 Identifying best practices for transition to the community from the 
hospital and answering questions such as “What forms of com-
munication are needed between sectors?”

•	 Exploring the use of a social care model versus a medical need 
model for home care services

DISCUSSION

Moderator: Julie Locher

The discussion focused on nutrition in transitional care and patient-
directed care of the frail.

Nutrition in Transitional Care

Gordon Jensen asked about concrete plans for transitional care—
specifically related to nutrition concerns—from acute care, subacute care, 
or chronic care back home to independent living for people at high risk of 
readmission. Locher proposed that a significant barrier to providing nutri-
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tion services during transitional care is reimbursement for registered dieti-
tians (RDs) to provide such services in the community setting. Although 
hospitals and home health care agencies are required to have RDs on staff, 
in the community setting the mechanism for an RD to independently re-
quest reimbursement is cumbersome and the amount so minimal it is not 
to the dietitian’s benefit to seek reimbursement. Hester pointed to the Sec-
tion 3026 Community-Based Care Transition Program as an ideal vehicle 
for a local community organization in partnership with the hospital to 
design a nutrition intervention. Flexibility is given to the community to 
determine priorities in needed services. A proposal, which includes nutri-
tion services requiring the support of an RD, could be developed and then 
the payment model would be included. Therefore, he suggested the goal 
should be to raise the awareness of the communities that nutrition needs 
to be a key part of transition care when developing specific proposals. He 
continued by saying to the extent that the focus is on a patient-centered 
model, noting the importance of listening to the patients and patient-driven 
goals as Eric Coleman discussed, the task is to determine how to increase 
patients’ awareness of their nutritional needs in order to make nutrition 
services a priority among their requests.

Gerhard suggested that, as the consumer gets more involved, RDs 
should consider ways to package their services in a way that consumers 
with funds could purchase them.

Nancy Wellman asked whether a list of available services is provided 
through CMS or the VD-HCBS and, if so, is nutrition one of the services 
listed? Schoeps replied that the VD-HCBS does have a list of services that 
includes nutrition. Hester stated that Section 3026 does not offer a list of 
potential services, as it is left to the community to determine the appropri-
ate mix of services to provide based on a root-cause analysis of the patients 
in their community and then develop a proposal. It is not a prescriptive 
program, but provides flexibility to meet individual community needs.

Patient-Directed Care of the Frail

A participant suggested that patient-directed care is not realistic for 
the frail older adult, since the responsibilities would be more than such a 
person is able to manage and caregivers are already overwhelmed. Gerhard 
reported that people with disabilities have expressed the belief that they 
know best how to train caregivers to provide care to them. Schoeps said 
the majority of veterans enrolled in VD-HCBS are older persons, many of 
whom choose to have a representative make the day-to-day decisions (e.g., 
a spouse). Additionally, the financial management services entities complete 
much of the paperwork involved in employing a caregiver.

Connie Bales suggested that nutrition services are about changing be-
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haviors, which is different than assisting with physical needs. She ques-
tioned, “How do we let the patient decide what’s good for them when they 
don’t know [what that is]?” Keller responded that screening can be a very 
effective tool in raising self-awareness of health-related issues. She proposed 
the self-directed model can come with screening, because sometimes people 
do not know what their needs are until confronted with a screening tool 
that identifies an issue that indicates a health risk. For example, it may 
be that if the person has a poor appetite, he or she may realize that is not 
normal, but until they have a conversation with a health care provider 
about this risk and learn that there are services available (e.g., congregate 
dining) that may help, they are not typically going to see the need for the 
service.
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5

Successful Intervention Models 
in the Community Setting

This session focused on the successes and challenges of developing 
practical interventions that address the nutrition needs of older adults in the 
community. Douglas Paddon-Jones, associate professor at the University of 
Texas Medical Branch and the session moderator, noted that the strength 
of this session was the practitioner-based approaches presented by speakers 
with expertise in nursing, physical therapy, and gerontology. The interven-
tions that were discussed include the following:

•	 Community telephonic interventions 
	 —	Vision is Precious Program
	 —	Improving Diabetes Outcome Study
•	 The Diabetes Prevention Program
•	 Medical nutrition therapy
	 —	Dietary Approaches to Stop Hypertension (DASH) Diet
•	 Nutrition interventions for frailty and sarcopenia
•	 Eat Better, Move More program

DIABETES SELF-MANAGEMENT SUPPORT IN THE COMMUNITY:  
HEALTHY EATING CONSIDERATIONS

Presenter: Elizabeth A. Walker

Elizabeth Walker, professor of medicine, and epidemiology and popula-
tion health at Albert Einstein College of Medicine, described two theoretical 



Copyright © National Academy of Sciences. All rights reserved.

Nutrition and Healthy Aging in the Community:  Workshop Summary

84	 NUTRITION AND HEALTHY AGING

approaches used in diabetes self-management interventions. The first, com-
munity telephonic interventions, falls under the community category of Ed 
Wagner’s Chronic Care Model (see Chapter 3, Figure 3-1). The goal of 
these interventions is to produce informed and active patients who interact 
productively with their health care teams to improve outcomes (Wagner, 
1998; Wagner et al., 2001). The second approach she discussed, the social-
ecological model, is used to inform the development of interventions that 
address individual behavior and influences within their environment of 
family, community, culture, and policy issues (Fisher et al., 2002; Stokels, 
1996). 

Walker suggested that diabetes self-management interventions include 
methods for addressing the American Association of Diabetes Educators’ 
seven self-care behaviors:

1.	 healthy eating
2.	 being active
3.	 monitoring
4.	 taking medication
5.	 problem solving
6.	 healthy coping
7.	 reducing risks

Since types 1 and 2 diabetes are chronic conditions, Walker suggested that 
psychosocial interventions should focus on treatment adherence through 
motivating behavior change and emotional support. These interventions 
include goal setting, problem solving, maintenance strategies, continuing 
support, and treatment of distress and psychiatric disorders such as depres-
sion. In addition, the interventions should include some form of activation, 
such as coaching or empowerment, and be tailored to meet the individual’s 
needs (Peyrot and Rubin, 2007).

Telephonic Interventions

A telephonic intervention can be used as a stand-alone intervention, 
or as part of a multicomponent intervention such as one that includes 
face-to-face interviews. Depending on available funding, the intervention 
can consist of an automated voice message, text message (personalized or 
not), or person-to-person conversation. Walker noted that the interventions 
she developed involve person-to-person conversations because she and her 
researchers have not determined appropriate wording for an automated 
voice or text message that would effectively improve motivation or self-care 
behaviors. Telephonic interventions can be used multiple ways within an 
intervention, such as focusing on improving participants’ glycemic control 
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and medication adherence or as a supplement to a diabetes education 
program during the maintenance phase. Regardless of how they are used, 
interventions should be tailored to meet the needs of the target population, 
to take into account costs and benefits, and, if necessary, to be scalable and 
translatable (Schechter et al., 2008; Walker et al., 2008).

The Vision is Precious Program was a telephonic intervention used 
to promote diabetic retinopathy screening within 6 months among low-
income minority adults who had not had a dilated eye exam in over a year. 
It resulted in a 74 percent increase in the rate of screening in the interven-
tion group as compared to the control group that received a printed booklet 
in the mail (Walker et al., 2008). Walker pointed out that this intervention 
was for a single behavior, and it is more difficult for interventions to pro-
duce the multiple behavior changes needed to improve diabetes control.

Improving Diabetes Outcome Study

The Improving Diabetes Outcome Study was a randomized controlled 
trial focused on adults 30 years and older who were prescribed oral diabetes 
medication, had HbA1c levels at or below 7.5 percent, were members or 
spouses of the health care workers labor union, and had less than optimal 
medication adherence. The aims of the study are listed in Box 5-1.

The social cognitive theory was used to emphasize self-efficacy and 
tailor the intervention to the participants’ readiness to change stage 
(Bandura, 1986). Participants in the intervention group could receive up 
to 10 phone calls from a health educator over 12 months and discussed a 
diabetes-related behavior of the participant’s choosing during those calls. 

BOX 5-1 
Specific Aims of the Improving Diabetes Outcome Study

•	 �Aim 1: A tailored telephone intervention compared to a standard print (active 
control) intervention will significantly improve glycemic control measured by 
HbA1c.

•	 �Aim 2: A tailored telephone intervention . . . will significantly improve medication 
adherence and lifestyle behaviors.

•	 �Aim 3: To describe characteristics of those who benefit most from the tel-
ephonic intervention.

•	 �Aim 4: To evaluate costs of the intervention.
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The active control group received printed self-management materials. The 
majority of participants in both groups were female (67 percent), non-
Hispanic black (61.6 percent), and foreign-born (76.8 percent), and the 
average body mass index was 31.2 (obese) (Walker et al., 2011).

Participants in the intervention group had significant improvements in 
their HbA1c levels, a reduction of 0.36 percent difference from the active 
control group (see Figure 5-1). Adjusted multivariate analysis of the HbA1c 
levels showed that older age, lower income, and higher baseline HbA1c were 
independently associated with improved HbA1c. While the third finding 
was not surprising because higher levels are somewhat easier to improve, 
Walker did note that the first two results suggest that the intervention was 
well tailored to this group. 

Participants received, on average, eight calls totaling about 109 minutes 
over 12 months. Calls ranged in length from 2 to 35 minutes, with a mean 
length of less than 15 minutes. Results indicated that there was an improve-
ment in HbA1c among those people who received 6 phone calls or more; 
however, there was not a linear relationship between number of phone calls 
and amount of HbA1c improvement (Walker et al., 2011). 

–0.25

–0.20

–0.15

–0.10

–0.05

0.00

0.05

0.10

0.15

P
er

ce
nt

 C
ha

ng
e 

in
 H

bA
1C

Telephone Group Print Group

R02158
Figure 5-1

redrawn as editable vectors

FIGURE 5-1  Change in HbA1c baseline to end of study.
SOURCE: Walker et al., 2011. 
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Associations between participation in self-care activities (from the 
Summary of Diabetes Self-Care Activities [Toobert and Glasgow, 1994]) 
and participation in the intervention were analyzed. While there were 
associations between several activities and the intervention (e.g., thinking 
about healthy eating), only two activities were significantly associated with 
the telephone intervention: (1) the number of days per week following a 
healthy eating plan and (2) exercising for 30 minutes or more. However, 
none of the activities was significantly associated with improved HbA1c 
levels (Walker et al., 2011). Walker concluded that “small improvements 
in self-care activities may add up to a meaningful HbA1c improvement.”

The Diabetes Prevention Program

The Diabetes Prevention Program (DPP) was a randomized clinical trial 
aimed at preventing type 2 diabetes in high-risk people. Study participants 
were randomized into one of three groups: (1) intensive lifestyle (Wylie-
Rosett and Delahanty, 2002), (2) metformin, or (3) placebo. On average, 
the lifestyle changes and metformin groups resulted in 58 and 31 percent 
reductions of risk, respectively (Knowler et al., 2002). In the 60 years and 
older group, which comprised about 20 percent of the total study popula-
tion, lifestyle changes produced a 70 percent reduction of risk. As compared 
to the other age groups, this age group experienced the most weight loss, 
the greatest reduction in waist circumference, the most recreational activ-
ity per week, and the most people who met their weight loss and exercise 
goals (Crandall et al., 2006; Diabetes Prevention Program Research Group, 
2009; Wing, 2004). As summarized by Walker, “lifestyle modifications can 
prevent diabetes or delay diabetes in high-risk older people” and reduce 
cardiovascular risk and urinary incontinence (Brown et al., 2006). Further-
more, people preferred the lifestyle modifications to taking the medication 
(Crandall et al., 2006; Diabetes Prevention Program Research Group, 2009; 
Wing, 2004).

Closing Comments

Lower cost interventions can be effective at addressing health behaviors 
provided they are tailored to the needs of the target population. Diabetes 
self-management or prevention interventions, including those conducted 
over the telephone, can result in improved medication adherence, behavior 
change, weight loss, reduced glucose intolerance, and lowered diabetes risk if 
the intervention focuses on behaviors selected by the participants. Since self-
management interventions may address various diabetes self-care behaviors, 
including healthy eating and medication, experts in diverse fields should be 
involved as participants decide what behavior they would like to change.
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NUTRITION INTERVENTION FOR CARDIOVASCULAR DISEASE:  
HOME-DELIVERED MEDICAL NUTRITION 

THERAPY AND DASH MEALS

Presenter: Jennifer L. Troyer

Jennifer L. Troyer, associate professor and chair of the Department 
of Economics at the University of North Carolina at Charlotte, discussed 
nutrition interventions she conducted with older adults. She described the 
results of providing medical nutrition therapy (MNT) and therapeutic 
meals to older adults with cardiovascular disease in their homes, including 
data on adherence to a modified diet, changes in dietary knowledge, health 
outcomes, and cost effectiveness.

Medical Nutrition Therapy 

The Institute of Medicine recommended MNT to promote the health 
of older adults with chronic illnesses (IOM, 2000). MNT is a multisession 
intervention though which a registered dietitian (RD) determines the type 
and frequency of nutrition care appropriate for the individual’s medical 
condition. The RD conducts a lifestyle assessment and helps the indi-
vidual develop goals that are revisited in future sessions (Gehling, 2011; 
Michael, 2001; Rezabek, 2001). It is “more intensive, diagnosis-specific, 
and behavior-oriented than traditional nutrition counseling,” said Troyer. 

The American Dietetic Association recommends MNT for people with 
cardiovascular disease as the initial intervention for people with hyperten-
sion and hyperlipidemia (McCaffree, 2003) based on evidence that it is the 
best option for treatment of hyperlipidemia (Baron, 2005) and has been 
found to lower serum cholesterol and LDL levels among people with hyper-
tension (Delahanty et al., 2001, 2002; Lim et al., 2008; Sikand et al., 2000). 
In 2000, Congress authorized RDs as eligible providers of MNT under 
Medicare, but only for renal disease and diabetes because of the strong ef-
fectiveness data available for those conditions (Franz et al., 2008). There is 
some evidence that MNT is a cost-effective way to reduce serum cholesterol 
levels, but not elevated blood pressure. However, these randomized clinical 
trials were not restricted to older adults and did not include data on general 
medical costs that may be affected by MNT; rather they only considered 
costs of conducting the interventions (Pavlovich et al., 2004). 

Therapeutic Meals: The DASH Diet

Therapeutic meals are “designed in accordance with dietary guidance 
in an effort to assist in disease management through dietary modification,” 
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said Troyer. The therapeutic meals provided to participants in this interven-
tion were designed based on the Dietary Approaches to Stop Hypertension 
(DASH) diet. The DASH diet repeatedly has been found as an effective way 
to reduce blood pressure through lifestyle and diet changes. It is designed to 
reduce intake of saturated fat, total fat, sodium, and cholesterol; increase 
intakes of fruits and vegetables; and increase consumption of potassium, 
calcium, magnesium, fiber, and protein (Appel et al., 1997; Blumenthal et 
al., 2010; Dickinson et al., 2006; Elmer et al., 2006; Lin et al., 2007; Sacks 
et al., 2001). 

Clinical Trial 

This intervention considered the effects of MNT and therapeutic meals 
on changes in adherence to the DASH diet and changes in dietary knowl-
edge among community-dwelling adults ages 60 years and older diagnosed 
with high cholesterol, high blood pressure, or both. Since Medicare funds 
MNT for individuals with diabetes or renal disease, those individuals 
along with those that had recent surgery or adverse health conditions were 
excluded from the study. Participants were randomized into one of four 
groups, as shown in Figure 5-2.

The “literature” group received brochures containing information on 
how to handle their high blood pressure or high cholesterol. The “meals” 
and “MNT and meals” groups received frozen meals that conformed to 
Administration on Aging (AoA) requirements that meals provide one-third 
of participants’ Dietary Reference Intakes and adhere to the Dietary Guide-
lines for Americans. In addition they received milk, calcium-fortified orange 

Participant 
Cardiovascular Study

Literature
Medical brochures 

regarding participant’s 
diagnoses
12 months 

Meals
7 frozen therapeutic 

meals delivered weekly
12 months

MNT
3 personalized MNT 

sessions
12 months

MNT and Meals
7 frozen meals and

3 MNT visits 
12 months
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Figure 5-2, editable vectors

FIGURE 5-2  Clinical trial design.
SOURCE: Troyer, 2011.
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juice, and some shelf-stable products. The two groups receiving MNT were 
provided therapy in their homes by an RD who also assessed participants’ 
food and cooking situation and provided MNT to caregivers, if applicable. 

Data were collected at baseline, 6 months, and 12 months on 298 
participants. Study participants were primarily white (61 percent), women 
(83 percent), and had incomes above the poverty line (52 percent had in-
comes greater than 165 percent of the poverty level). Twenty-eight percent 
had hypertension, 20 percent had hyperlipidemia, 54 percent had both 
hypertension and hyperlipidemia, and 80 percent were taking medication 
to manage their hypertension or hyperlipidemia. The data were analyzed 
to answer three questions:

1.	 Do home-delivered DASH meals change adherence to a DASH 
diet? The DASH diet includes nine dietary recommendations for 
intake of protein, total fat, saturated fat, cholesterol, fiber, magne-
sium, calcium, potassium, and sodium. Participants were scored as 
“DASH accordant” and “intermediate DASH accordant” based on 
the number of nutrient targets they reached or partially reached. 
Between baseline and 6 months, there was a significant increase 
in the percentage of participants who adhered to a DASH diet; 
recipients of DASH meals had a 20-percentage-point-higher prob-
ability of being intermediate DASH accordant at 6 months than 
those who did not receive the meals, with higher gains among 
whites and higher-income individuals. Nonwhite meal recipients 
had significant reductions in cholesterol intake and significant gains 
in intermediate DASH scores and fiber intake as compared to 
nonwhites who did not receive the meals (Troyer et al., 2010a). 
From baseline to 12 months there was less change, which Troyer 
described as participants “losing a little bit of speed at the end of 
the study.” 

2.	 Does home-delivered MNT affect dietary knowledge and dietary 
change? Participants in the literature-only or MNT-only groups 
were administered a 20-question survey on dietary knowledge. 
While there was no significant change in dietary knowledge from 
baseline to 6 months, MNT recipients had a 1.88 point (out of 
20) increase from baseline to 12 months. The effects of MNT on 
knowledge gain were higher for whites, those not living alone, 
those with less than a high school diploma, and those with income 
below the poverty level. Increases in dietary knowledge produced 
few significant results and no positive change in adherence to a 
DASH diet. Troyer posited reasons for the results may have been 
poor delivery, reluctance of people to change, or inability to trans-
late knowledge into behavior change (Racine et al., 2011).
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3.	 Are home-delivered MNT and DASH meals cost-effective? Cost 
data were collected on MNT administration; therapeutic meal 
production and delivery; and participant-level medical costs, 
pharmaceuticals, and personal assistance costs. In addition, quan-
tity and quality of life gained were measured in quality-adjusted 
life years (QALYs). Troyer stated that the question to be answered 
is “what does it cost [society] in terms of this intervention to 
generate a year of life at full health?” If society is willing to pay 
$109,000 for one QALY (Braithwaite et al., 2008), then the 
probability that the therapeutic meals program is cost-effective 
is 95 percent, that MNT is cost-effective is 90 percent, and that 
therapeutic meals plus MNT is cost-effective is less than 50 per-
cent (Troyer et al., 2010b). 

Closing Remarks

Providing home-delivered DASH meals to older adults with cardio-
vascular disease is likely to change adherence to a DASH diet. Therefore, 
Troyer suggests further research to explore the differential effects of meals 
by recipient’s income level and to determine if meal customization for those 
with multiple conditions is feasible and cost-effective. Further research is 
needed to review the relationship between dietary knowledge and dietary 
change, to determine the role that food insecurity plays in dietary change, 
and to conduct a cost-benefit analysis of home-delivered MNT. 

Troyer noted that cost-effectiveness results suggest that Medicare should 
consider paying for MNT for cardiovascular disease because costs would be 
less than suggested in the study if MNT were provided in a “real-world” 
setting; over 80 percent of study participants were taking medication; the 
study included a small dose of MNT; and data were collected on partici-
pants that dropped out of the study yet, despite these factors that would 
bias the findings toward no positive results, still obtained positive results. 

NUTRITION INTERVENTIONS FOR FRAILTY AND SARCOPENIA

Presenter: Elena Volpi 

The cycle of frailty, to which chronic undernutrition and sarcopenia 
contribute, can lead to reductions in strength and power and increased risk 
of falls and injuries which may lead to physical dependence. Elena Volpi, 
professor of internal medicine–geriatrics at the University of Texas Medi-
cal Branch, presented research illustrating the importance of protein intake 
and intake patterns in determining the rates of muscle protein synthesis 
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and anabolism and their potential role in the prevention of muscle loss in 
older adults. 

Muscle Protein Synthesis 

Sarcopenia is the “universal, progressive and involuntary decline in lean 
body mass and function associated with aging, primarily due to loss of skel-
etal muscle” (Roubenoff and Castaneda, 2001), leading to loss of strength 
and power. Maintaining muscle mass and strength is important for older 
adults because strength is associated with mortality; in the Health Aging 
and Body Composition (ABC) study, older adults with initially greater 
strength were more likely to be alive after an average 5-year follow-up 
than those with initially lower strength (Newman et al., 2006). Another 
paper from the Health ABC group shows that habitual protein intake also 
predicted muscle loss; older persons with the highest protein intake lost the 
least amount of muscle mass (Houston et al., 2008). 

The process by which insulin stimulates muscle protein synthesis dur-
ing a meal is impaired in older adults (Volpi et al., 2000). This can be 
considered a true insulin resistance, as larger doses of insulin can stimulate 
protein synthesis in healthy older adults (Fujita et al., 2009; Rasmussen et 
al., 2006). Since there is no other inactive, immediately accessible reservoir 
for protein, the protein that is not synthesized into muscle in older adults 
is converted to fat or oxidized, further contributing to sarcopenia, obesity, 
and loss of function.

This reduced protein synthesis response in older adults can be nor-
malized if a vasodilator is administered along with the increased insulin 
(Timmerman et al., 2010a). Vasodilation seems to be a fundamental regula-
tor of the response of muscle protein synthesis to insulin in younger persons 
(Timmerman et al., 2010b). “The good news is that you don’t need a drug 
to get [vasodilation in older adults],” said Volpi, “aerobic exercise can do 
that as well.” Preliminary data from Timmerman and colleagues also sug-
gest that aerobic exercise can improve the response of muscle protein syn-
thesis to a meal in older adults. “So,” Volpi summarized, “physical activity 
is fundamental, it looks like, for maintenance of the anabolic stimulation 
of muscle protein synthesis by a meal.”

Protein Intake to Maximize Muscle Protein Synthesis

How much protein should older adults consume to maximize muscle 
protein synthesis? Katsanos and colleagues (2006) studied the relationship 
between various amounts of leucine, the amino acid that stimulates pro-
tein synthesis in muscle, and changes in protein synthesis. An amount of 
1.7 g of leucine increased protein synthesis by 30 percent in young adults 
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but produced no change in that of older adults. Both the young and older 
adults showed about a 50 percent increase in synthesis when given 2.8 and 
3.2 g of leucine, leading researchers to conclude that a dose of about 2.8 g 
of leucine maximally stimulates muscle protein synthesis during a meal.

Paddon-Jones and colleagues (2004) studied the effect of whole pro-
tein on muscle protein synthesis. Participants were given a 4-oz beef patty 
(equivalent to 30 g of protein) and a 12-oz beef patty (about 90 g of pro-
tein). In both cases, muscle protein synthesis increased by about 50 per-
cent, suggesting that 30 g of whole protein is an amount at which protein 
synthesis is already maximized.

Protein Intake Distribution

Data from the 2007–2008 National Health and Nutrition Examination 
Survey (NHANES) report that adults 70 years and older are consuming an 
average of 1 g of protein per kilogram of weight per day (ARS, 2010). This 
amount is broken down to about 20 percent at breakfast, 23 percent at 
lunch, and 50 percent at dinner. For an average 70-kg person, this equals 
14 g of protein at breakfast, 16 g at lunch, and 32 g at dinner. Based 
on results from the above-mentioned controlled studies, this means that 
on average community-dwelling older adults eat enough protein to stimu-
late muscle protein synthesis only at dinner. Paddon-Jones and Rasmussen 
(2009) introduced the theory of an ideal distribution of protein across 
meals that would maximize protein synthesis and improve muscle protein 
retention in older adults. Based on findings from previous studies, they 
proposed that 30 g of protein should be consumed at each of the three 
major meals. This translates into 1.3 g/kg of protein for a 70-kg person; an 
amount higher than the Recommended Dietary Allowance (RDA) (0.8 g/kg 
[IOM, 2002/2005]) and current NHANES data (1.04 g/kg [ARS, 2010]).

Special Considerations for Hospitalized Adults

While healthy older adults tend to lose functionality fairly slowly over 
time, catastrophic events like falls and illnesses can result in significant losses 
in muscle mass and physical function. After a catastrophic event, some older 
adults are unable to return to their initial state of functionality and instead 
decline toward a state of physical dependence. Hospitalization, as a result of 
a catastrophic event, causes previously independent older adults to become 
sedentary, experiencing reductions in number of steps per day and minutes 
of daily activity. Adults who leave the hospital and increase their steps per 
day by tenfold are still categorized as sedentary (Fisher et al., 2011). 

Longer hospital stays for older adults result in fewer steps per day and 
more muscle lost. Studies in healthy older adults have shown that 10 days 
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of bed rest induce more muscle loss than 28 days of bed rest in younger 
adults (9 percent compared to 2 percent) (Kortebein et al., 2007). This 
muscle mass loss occurred even when the subjects were consuming the RDA 
for protein of 0.8 g/kg/day. However, older adults in the hospital are not 
likely to eat an adequate amount of protein to stimulate protein synthesis. 
Preliminary data (unpublished) from Paddon-Jones’ group suggests that 
older adults in a geriatric hospital that were given a meal containing 40 g 
of protein only ate about 10 g. On the other hand, a study has shown that 
protein synthesis can be maintained in older adults through a 10-day bed-
rest period when diet is supplemented with 15 g of essential amino acids in 
addition to the protein RDA (Ferrando et al., 2010).

Closing Remarks

Inadequate protein intake is a predictor of sarcopenia, frailty, and dis-
ability. Research shows that muscle protein synthesis in older adults can 
be stimulated by exercise or intake of about 30 g of protein at each major 
meal. Additional protein intake above the current RDA may help prevent 
muscle loss and loss of function in hospitalized older adults. However, fur-
ther research is needed to determine if the current protein recommendations 
are adequate to maintain functionality in active, inactive, and hospitalized 
older adults.

EAT BETTER, MOVE MORE:  
A COMMUNITY-BASED PROGRAM TO IMPROVE 

HEALTH BEHAVIORS AMONG OLDER AMERICANS

Presenter: Neva Kirk-Sanchez

The Eat Better, Move More program was a community-based physi-
cal activity and nutrition program that was part of the AoA You Can! 
Steps to Healthier Aging national campaign. The purpose of this program 
was to encourage older adults participating in community-based programs 
through the Older Americans Act (OAA) nutrition programs to “take 
simple steps for better health.” National data were collected in order to 
monitor outcomes among the diverse program population. Neva Kirk-
Sanchez, associate professor of clinical physical therapy at the University 
of Miami Miller School of Medicine, described the development, format, 
and results of the program as it was implemented by Florida International 
University in 2005–2006. 
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Program Format and Development

The program consisted of 12 weekly sessions composed of mini lessons, 
participatory activities, goal setting, take-home assignments, and incentives. 
The sessions were designed to encourage people visiting congregate meal 
sites to participate in a nutrition and physical activity program and improve 
their health behaviors, such as

•	 increasing intake of fruits and vegetables,
•	 increasing calcium and fiber intake,
•	 eating sensible portion sizes,
•	 following the food guide pyramid recommendations,
•	 using pedometers, and
•	 setting weekly goals to increase the number of daily steps by 10 per-

cent each week in attempts to reach the overall goal of 10,000 steps 
per week.

Before the national campaign was implemented, two pilot programs 
tested some aspects of the program. The first pilot program found that older 
adults would wear pedometers; 80 percent of adults ages 61–90 years with 
multiple impairments wore them. The second pilot compared the change in 
daily step count of two groups, one that received pedometers and another 
that received a preliminary guidebook and educational activities in addition 
to the pedometers. While both groups increased their number of steps, the 
latter group showed a larger increase. 

Recruitment was targeted to OAA nutrition program sites and elicited 
through announcements posted on aging websites, distributed through 
Aging Network listservs, and disseminated through state and local agencies 
on aging. Of the 106 programs that applied, 10 were chosen to receive the 
$10,000 grants. Grantees were selected based on size, lack of existing physi-
cal activity programs, geographic location, and capacity to collect and report 
data. A facilitator from each site was trained on protocol implementation 
and outcome measurement, with a focus on physical activity outcomes since 
most facilitators were nutritionists. Facilitators discussed successes, chal-
lenges, and solutions during biweekly conference calls and through a listserv. 

Data Collection and Results

Data were collected on demographics, health conditions, nutrition and 
physical activity, and activities of daily living (ADLs). In addition, partici-
pants completed a Timed Up and Go test (Podsiadlo and Richardson, 1991) 
and a Health Behavior stages of change questionnaire related to nutrition 
and physical activity. Of the 999 participants who started the project, 620 
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(62 percent) completed either the nutrition or the physical activity com-
ponent (completion rates varied by site from 35 to 85 percent). All of the 
participants were 60 years or older, except for the Native American par-
ticipants who were 50 years and older. Fifty-seven percent were Caucasian, 
81 percent were women, and the average age was about 74 years (Wellman 
et al., 2007). The prevalence of chronic conditions was similar to that found 
in the NHANES except that participants exhibited higher rates of diabetes 
(19 percent) and arthritis (39 percent), and 53 percent had high or moder-
ate nutrition risk scores. Select data on physical activity participation and 
limitations in function and activity are as follows:

•	 58 percent reported participating in regular activity at least once a 
week.

•	 56 percent agreed they should be more active.
•	 63 percent had access to physical activity programs (45 percent 

participated in those programs).
•	 81 percent had access to places to walk (70 percent walked).
•	 91 percent had no difficulty with basic ADLs.
•	 83 percent had no difficulty with instrumental ADLs.
•	 12 percent had some activity limitations due to having fallen in the 

last month.
•	 12 percent used canes.
•	 4 percent used walkers (Wellman et al., 2007).

Results from Program Completers Versus Noncompleters

The demographics of the participants who completed the program were 
nearly identical to those who began the program: 59 percent Caucasian, 
25 percent African American, 82 percent women, and an average age of 
about 75 years. Kirk-Sanchez said people may have dropped out of the pro-
gram due to the culture of their particular group or the performance of their 
facilitator. Participants were more likely to adhere to the nutrition compo-
nent of the program than the physical activity (walking) component. There 
were only modest differences in the presence of chronic conditions between 
those who did and did not complete the program. The presence of a chronic 
condition did not seem to be related to completion of the program, with 
the exception of much higher rates of reported dizziness among those who 
dropped out of the physical activity component. She noted that dizziness 
may be a factor that prevents people from grocery shopping and scanning 
the shelves. People who dropped out of the program were more likely to 

•	 have difficulty with one or more basic or instrumental ADL,
•	 be a minority,
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•	 live at or near the poverty level,
•	 be at nutritional risk,
•	 have a fear of falling, and
•	 have lower activity levels, including baseline steps and blocks 

walked per week.

As compared to those who dropped out of the program, the completers 
were more likely to be independent in their basic and instrumental ADLs, 
to have a safe place to walk, and to have incomes above the poverty level. 
They also had lower nutrition risk scores, reported less fear of falls, and 
walked more blocks per week and more steps per day at baseline (Wellman 
et al., 2007). In order to prevent the more frail people from dropping out, 
Kirk-Sanchez asked, “what kinds of things can we complement the program 
with? Can they benefit if [they are given] a little extra guidance in either 
nutrition or physical therapy [or] physical activity?” 

Nutrition and Physical Activity Outcomes

Participants who completed the nutrition component of the program 
increased their intake of fruits, vegetables, calcium-rich foods, fiber-rich 
foods, and water (see Figure 5-3).

Participants who completed the physical activity component of the 
program reported increasing the number of blocks walked daily from 10 
to 15, the number of stairs climbed daily, their amount of vigorous activity, 
and their amount of moderate weekend activity. On average, their number 
of daily steps increased from 3,110 to 4,190—a total of about half a mile 
per day and a 35 percent increase from week 2 to week 11. Self-reported 
information was consistent with information obtained from participants’ 
pedometers. On average, participants reported an 8 percent increase in the 
number of days walked per week from 5.7 at week 2 to 6.2 at week 11. 
Kirk-Sanchez pointed out that the changes in daily steps were generally 
made within the first week and sustained throughout the duration of the 
program.

The Timed Up and Go test consists of a person standing up from sitting 
in a chair, walking 10 feet, turning around, coming back to the chair, and 
sitting down. Results from this test are associated with fall risk; if completed 
in more than 14 seconds, the individual is at a high fall risk (Podsiadlo and 
Richardson, 1991). The average improvement was significant at 1.38 sec-
onds, which included people who were fairly high functioning at baseline. 
Among the 113 participants who were in the high fall risk category at base-
line, about 39 percent improved to the normal fall risk category with a mean 
improvement of 3.65 seconds.
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FIGURE 5-3  Percentage of participants that increased their intake of foods and water.
SOURCE: Wellman et al., 2007.

Stages of Change Outcomes

Participants who completed the nutrition component were asked ques-
tions related to their readiness to change their intake of calcium-rich foods. 
More than half (56 percent) increased one or more stages, including 61 per-
cent who moved from the Preparation to the Action or Maintenance stage. 
There was a threefold increase in the number of people in the Action stage 
and a 6 percent increase in the Maintenance stage.

Similar changes were seen among those who completed the physical 
activity component; 67 percent increased by one more stage and 35 per-
cent increased by more than two stages. Three-quarters of participants 
moved from the Preparation stage to the Action or Maintenance stage, 
and the number of people in the Pre-Contemplation and Contemplation 
stages decreased by 21 percent. “This is great news. We really changed 
people’s attitudes. We seemed to change people’s behavior. Changes were 
modest in some cases, but I think it’s important to note that,” said 
Kirk-Sanchez.
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Follow-Up to Eat Better, Move More

In response to requests for more weekly modules, a second part of Eat 
Better, Move More was published online and translated into Spanish. It 
includes updated nutrition information on the 2005 Dietary Guidelines for 
Americans (HHS and USDA, 2005), the DASH diet (NHLBI, 2006), and 
nutrients of concern, including vitamins D and B12 and potassium. Addi
tional physical activity recommendations were added related to stretch-
ing, balance, strengthening, use of an exercise band, and continued use of 
pedometers (Kamp et al., 2007). 

Kirk-Sanchez and the group at Florida International University also con-
ducted a small pilot study with 30 older subjects (average age of 82 years), 
14 of which completed the 12-week intervention. Results included an aver-
age improvement of 2.3 seconds in the Timed Up and Go test, an increase 
of 83 meters in the timed 6-minute walk, and an increase of 4 repetitions 
in the timed bicep curls. Due to the small sample size, changes in nutrition 
behaviors could not be assessed.

Kirk-Sanchez closed by suggesting that future steps include conducting a 
larger and more controlled pilot study of Eat Better, Move More Part 2 with a 
focus on special populations, such as Latinos and people with specific chronic 
conditions, and additional outcomes including depression and cognition.

DISCUSSION

Moderator: Douglas Paddon-Jones

During the discussion, points raised by participants included protein 
intake and recommendations, and aspects of MNT.

Chronic Versus Acute Feeding of Protein

Robert Russell revisited the idea of changing the Dietary Reference 
Intakes (DRIs) for protein and asked, since changes in Estimated Aver-
age Requirements are based on chronic feeding experiments, if there were 
data on chronic feeding of protein over the 33 percent distribution that 
was presented. Volpi responded that those data do not currently exist and 
agreed that more studies in that area need to be conducted. Paddon-Jones 
agreed and added that he has nearly completed a study comparing 24-hour 
protein synthesis among people on an evenly distributed diet to those on a 
skewed “carbohydrate breakfast diet.” He said they hope to tie those results 
to nitrogen balance in order to reevaluate the protein DRIs. Volpi noted 
that the distribution of protein intake in nitrogen balance studies is highly 
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controlled and evenly distributed, unlike the pattern of protein intake in 
peoples’ diets. Studies, such as NHANES, should not focus on total daily 
intake since it obscures variability throughout the day; rather they should 
look at distribution of intake, she suggested.

Volpi noted that animal proteins are higher quality than plant proteins 
because they contain a proportion of amino acids, particularly essential 
amino acids, that is similar to that of our bodies. There have been small 
acute studies and short-term clinical trials that compared proteins and how 
protein quality is measured. For example, dairy protein is slightly better at 
stimulating protein synthesis than soy protein, and lower-quality proteins, 
such as wheat and chickpea, are less digestible. She suggested that the type of 
protein be considered when measuring intake and making recommendations.

Revisions to the Dietary Guidelines for Americans’ 
Recommendations for Protein Intake by Older Adults 

Adele Hite observed that several presenters suggested that the DRI 
recommendation for protein intake for older adults may not be appropri-
ate. She expressed concern since the DRIs are the basis for federal nutrition 
policy, programs, and research. Volpi said that more studies need to be 
conducted that vigorously test different protein intake distribution patterns 
among older adults. 

Therapeutic Meals

Robert Miller asked Troyer to elaborate on a description of the therapeu-
tic meals and whether people without hypertension received low-sodium or 
low-fat meals. Troyer said that all participants received low-sodium DASH 
diet meals designed for people with hypertension. Miller commented that 
palatability may be an issue for people who did not require low-sodium 
meals. Troyer said that they conducted some follow-up with regard to what 
the participants were eating; however, they do not know if recipients added 
anything to the meals, such as butter or salt.

Cost Effectiveness of MNT

Mary Pat Raimondi commented that, based on her work on the re-
authorization of the OAA, cost data related to return on investment are 
needed by legislators. She was directed to data presented in two articles in 
the Journal of the American Dietetic Association, by Troyer (Troyer et al., 
2010b) and Nancy Cohen (Delahanty et al., 2001). Cost-effectiveness val-
ues are based on quantity and quality of life gained and include dimensions 
of health such as mobility, depression, and social functioning.
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Research Gaps

The final session consisted of a panel discussion addressing research 
gaps in knowledge about nutrition interventions and services for older 
adults in the community setting. The discussion was moderated by Nancy S. 
Wellman, from Tufts University, and included presentations by panel mem-
bers Mary Ann Johnson from the University of Georgia, Rebecca Costello 
from the National Institutes of Health (NIH) Office of Dietary Supplements 
(ODS), Robert M. Russell from the NIH ODS and Tufts University, and 
Judy Hannah from the NIH National Institute on Aging (NIA). Each panel 
member had been asked to identify what they perceived to be the top three 
areas in which research is needed on nutrition issues and aging. Their pre-
sentations were followed by an open discussion period. The research gaps 
identified during this session are summarized below.

EDUCATION OF DIETITIANS

Mary Ann Johnson opened the panel discussion by addressing the need 
for educating future dietitians on issues related to aging. While the registered 
dietitian is the expert in food and nutrition services and interventions, nutri-
tion is only one of the many issues that a client or patient will experience. She 
called for broad training and exposure to the many problems older people 
face. She also stressed that dietitians need an appreciation of related social 
and health professions so they can function effectively within health care 
teams and systems that serve older adults. Wellman agreed that more should 
be done to educate future dietitians about aging, noting that other health 
professions have multiple undergraduate and graduate courses on aging.
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NUTRITION SERVICES FOR OLDER ADULTS

Johnson also called for the integration of food and nutrition care and 
services among all settings, including community, outpatient, rehabilitation, 
assisted living, and nursing homes. Older adults who need nutrition services 
should be targeted through well-designed screening programs. Interventions 
need to be developed and implemented that are tailored to diverse cultures, 
geographic locations, and characteristics of older adults in those settings. 
Johnson believes patient-directed services, with a dietitian or health care 
provider functioning as a coach, will likely be embraced by older adults. 
Elizabeth Walker suggested research on how to educate people to make 
competent health-related decisions, such as selecting nutrition services as a 
patient-directed benefit.

Judy Simon raised the issue of the disconnect between the requirement 
that meals provided by the Older Americans Act (OAA) Nutrition Program 
meet current dietary guidelines and the food preferences of older adults. She 
suggested research examine how to bridge that gap and determine if differ-
ent meal standards and more palatable meals would attract more people 
into the declining congregate meal programs. She added that it is essential 
to determine the effect of changing dietary guidelines on program costs. 
Very few caterers bid on providing foods for these programs because it is 
not cost-effective to prepare these meals since the nutrition programs are 
small and have restrictions related to nutrient requirements.

REFINING OUTCOME MEASURES

Another research gap identified by Johnson is the refinement of out-
come measures for interventions to demonstrate cost effectiveness and im-
proved quality of life. Robert Russell concurred and, as noted earlier in the 
workshop, pointed out that one of the major goals of the Administration 
on Aging (AoA) is to have people remain in their homes as long as possible 
instead of going into a nursing home. However, the evaluations of AoA pro-
grams have been small in scale and have not addressed the main interest of 
Congress—do the interventions prevent people from being institutionalized 
and reduce health care expenses? Furthermore, if current evaluations tying 
these programs to Medicare and Medicaid outcomes show ineffectiveness 
and do not result in reduced health care spending, it must be determined 
why they are unsuccessful so improvements can be made.

Wellman also emphasized the need for more outcome data on the 
cost effectiveness of the OAA Nutrition Program. About 40 percent of 
older adults who participate in the home-delivered meal program are in 
and out of the hospital during the year. She proposed that many of these 
homebound people should be identified through nutrition assessment at the 
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hospital and provided more than just five lunches a week. It is necessary 
to document Medicare and Medicaid cost savings for those whose food 
and other service needs are met through the program. The importance of 
documenting outcomes should be made clear to the local staff who carry 
out the OAA Nutrition Program.

Wellman compared the OAA program to the Special Supplemental 
Nutrition Program for Women, Infants, and Children (WIC). Both federal 
programs started in the 1970s. Federal funding for WIC has increased 
332-fold, Wellman reported, while funding for OAA has increased only 
sixfold. She attributed this difference partially to the fact that evaluations 
of the WIC program demonstrated cost savings from the beginning. Early 
data revealed that for every dollar spent in WIC, $3 were saved in inten-
sive care unit dollars. Nadine Sahyoun noted that the WIC program is an 
established national program and the participants are not sick, making it 
somewhat easier to follow and have an end point. Alternatively, the OAA 
Nutrition Program is a grassroots program and many participants have 
chronic conditions and may be frail. The aging network is complicated 
because programs vary by state and locales; therefore, innovations may be 
required to determine what outcomes to measure. 

Judy Hannah noted that government recognizes that most of a person’s 
health care expenditures occur in the last 2 years of his or her lifespan. 
Therefore, she stressed that the focus of programs and research must be to 
ensure health-related quality of life, to keep people in their homes instead 
of institutions, and to reduce health care costs.

USE OF FORTIFIED FOODS AND DIETARY SUPPLEMENTS

Johnson pointed to the need to conduct basic and translational research 
on the development, evaluation, and appropriate use of fortified foods and 
dietary supplements to maintain and enhance health and well-being. She 
said there is a need to establish an evidence base for specific nutrients and 
supplements with an evidence base of effectiveness and to help health care 
professionals and consumers make appropriate choices. Rebecca Costello 
suggested the creation of informational databases on dietary supplements 
for this same reason. She also acknowledged the continued need for devel-
opment of relational databases that address structural-activity relationships 
and are populated with biochemical, toxicological, and dietary supplement 
information. 

Costello reported that data from the 2003–2006 National Health and 
Nutrition Examination Survey (NHANES) cycle revealed that 54 percent 
of adults consume dietary supplements, with 70 percent of adults over 71 
years of age using them. She presented on the progress made related to the 
research gaps identified at a 2003 NIH conference on dietary supplements 
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in older adults. The first was further characterization of dietary supplement 
usage behaviors, including the need to describe the effect of caregivers’ 
advice. While some newer data have been reported, the need still exists to 
collect data on caregivers. There is also a need to characterize the diversity 
of beliefs (e.g., alternative medicine) and behavioral, cultural, and social 
factors that can affect and confound dietary supplement data. Costello 
identified various entities (or groups) that have collected this type of data, 
including the Centers for Disease Control and Prevention’s 2002 National 
Health Interview Survey and NHANES, the Jackson Heart Study, the 
Women’s Health Initiative, and the Gingko Evaluation of Memory Study. 
Nevertheless, there is an ongoing need to evaluate dietary supplement use 
as well as the methods for the collection of dietary supplement data.

Another research gap that remains, according to Costello, includes 
preclinical and clinical studies to 

•	 better distinguish which population groups of older adults may 
need dietary supplements,

•	 evaluate supplement safety and efficacy,
•	 capture usual dietary intakes and total daily intakes of nutrients,
•	 evaluate drug-nutrient interactions, and 
•	 determine micronutrient needs of an aging population.

NUTRIENT REQUIREMENTS

Costello identified another research gap as the need for improved meth-
odologies, including biomarkers, analytical methods, diet assessment tools, 
and systematic reviews. While progress has been made on the validation 
of biologic markers used in national surveys, such as the NHANES col-
lection of data on biochemistry for folic acid and vitamin D assessments, 
similar work must be done for other nutrients that may be of public health 
importance for older adults. Costello reported significant developments 
in the area of analytic methods. The ODS Analytical Methods and Refer-
ence Materials Program has supported the development and validation 
of reference standards for a host of dietary supplements and supplement 
constituents. In particular, the program collaborated on the development 
and use of a National Institute of Standards and Technology Vitamin D 
standard. Costello noted that it is still necessary to determine the best way 
to incorporate formal methods of weighing the evidence for interpretation 
into policy and clinical practice. Multiple groups, such as the Agency for 
Healthcare Quality and Research, NIH, the U.S. Department of Agriculture 
(USDA), the American Dietetic Association, and most recently the Institute 
of Medicine (IOM), have explored the methodology for evaluating, tabulat-
ing, and interpreting the evidence base for dietary supplements. 
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Russell identified research on nutrient requirements as a priority re-
search gap, explaining that some current Dietary Reference Intakes (DRIs) 
are “clearly wrong.” For example, the Estimated Average Requirements 
(EARs) for vitamin E (and probably vitamin A) are too high; continued 
research and improved biomarkers are needed to obtain more realistic and 
accurate EARs. Additionally, evidence suggests that the Recommended 
Dietary Allowance (RDA) for vitamin B12 might be too low; European trials 
indicate that older adults may need as much as 6 μg per day. As mentioned 
earlier in the workshop, vitamin D has been linked to diseases other than 
bone disease. However, after an exhaustive review of the evidence the IOM 
Committee to Review DRIs for Vitamin D and Calcium found that the evi-
dence supported a role for these nutrients in bone health but not in other 
conditions. Macronutrient requirements must also be studied further, as 
highlighted by the discussion of protein requirements during the workshop 
(see Chapter 5). 

Russell pointed out that safe upper levels of nutrients must also be 
evaluated in light of the elevated usage of dietary supplements by older 
adults; for example, as mentioned by Katherine Tucker, folate intake is a 
concern (see Chapter 2). Furthermore, as more products are developed with 
nanotechnology, the bioavailability of certain nutrients will be enhanced 
and adjustments in RDAs or EARs may be needed to compensate for in-
creased bioavailability.

NUTRITION AND COGNITION

Russell identified nutrition and cognition as a research priority 
that should continue to be addressed. Current research focuses mainly 
on the B vitamins, particularly vitamin B12 and folate; however, increasing 
the thiamine requirement should be considered because many older people 
use diuretics, which increase the loss of thiamine in the urine. Furthermore, 
he explained that there are recent data showing some B vitamins can slow 
the progression of early dementia and brain atrophy in individuals with 
high homocysteine levels. Russell stated that further research should be con-
ducted on the relationship between cognition and the B vitamins, omega-3 
fatty acids, and vitamin D, and that good biomarkers need to be developed.

COMMUNICATION AND EDUCATION

According to a workshop participant, another area for development 
is communication with caregivers and educational materials that are ame-
nable to older adults’ needs as nutrition science evolves. For example, 
information on how USDA’s “MyPlate” (http://www.choosemyplate.gov) 
translates to the older American diet would be helpful. Additionally, there 
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is a need to effectively communicate best practice approaches to implemen-
tation of these recommendations for the patient and the patient’s family. 
Messages can be very confusing as patients move through the health care 
system continuum from community to hospital(s), therefore, the use of 
common language would be helpful. 

Sahyoun said that more outreach to the most vulnerable people in the 
aging population is necessary. Referring to James Hester’s discussion on 
the three silos in the transition of care (see Chapter 4), she commented that 
in times of recession it would be beneficial to use available linkages and 
resources to increase awareness of existing programs and services. However, 
since funding is limited, a method of prioritization to serve the people most 
in need of assistance would have to be established.

OBESITY AND RELATED DISORDERS

Prevention and treatment of obesity and obesity-related disorders (in-
cluding sarcopenic obesity) across the spectrum of health and functional 
status was another area of research identified by Johnson and Russell. 
Johnson noted that the increase in the aging population is colliding with 
the epidemic of obesity and suggested that failure to address the problem 
of obesity in older adults may even erode some of the gains made in life 
expectancy in the past century.

FOOD INSECURITY AND HEALTHY AGING

Referring to James Ziliak’s presentation on Food Insecurity Among 
Older Americans, Johnson emphasized that the basic food needs of older 
adults must be met, noting that nutrition interventions cannot work if 
people cannot access, afford, or prepare the foods they need. Connie Bales, 
questioning the current recession’s impact on food insecurity in older adults, 
worried that they may be overlooked in light of concerns for children and 
suggested the examination of ways to prioritize the needs of many. Nancy 
Cohen stated that the study of food deserts is important, with focus on 
policy changes that communities can make to enhance food availability 
and food access. Karen Jackson Holzhauer identified the role of commu-
nity gardens, local produce, and food banks in increasing food availability 
in food deserts. Sustainability of such programs and their impact on the 
quality of life and food would need to be measured. A related issue to be 
examined, according to Elizabeth Walker, is “food swamps,” urban areas 
with a large concentration of fast food outlets.
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FUNDING OPPORTUNITY

Judy Hannah concluded the presentations by providing information 
on an NIA/AoA funding announcement for R01 applications. The topic of 
research for this funding is Translational Research to Help Older Adults 
Maintain Their Health and Independence in the Community. Hannah noted 
that the goal of this funding is to move the evaluation of well-documented, 
evidence-based interventions from a strict research setting into community 
settings, thus forming a true partnership. Two of the requirements listed in 
the announcement are (1) a link between the university and organizations 
working with older adults in the community and (2) cost effectiveness 
as one of the criteria. Nutrition is one of a variety of criteria that can be 
evaluated. 

OTHER RESEARCH GAPS

Marketing research is another significant gap identified by workshop 
participants. Mary Pat Raimondi believes that more focus groups with 
older adults should be conducted to determine what foods appeal to them 
and to identify other issues of concern. She also suggested addressing 
marketing claims since there is a lack of trust by older consumers.

Holzhauer proposed studying how the sensory appreciation of foods 
by older adults and plate appeal could change the way older adults eat.

Russell mentioned the effect of microbiomes on human metabolism and 
disease is a relatively new area of research to explore. 

Douglas Paddon-Jones provided a different viewpoint on research gaps; 
quite often knowledge of the interface between practitioners and patients is 
lacking from a researcher’s perspective. Forums such as this workshop pro-
vide an opportunity to inform researchers on how to adapt their research to 
best meet the needs of practitioners and, ultimately, their patients.
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A

Workshop Agenda

NUTRITION AND HEALTHY AGING IN THE COMMUNITY 
WORKSHOP AGENDA

The Holiday Inn Central
Washington, DC

October 5–6, 2011

�Wednesday, October 5, 2011: Day 1

INTRODUCTION

8:30–8:40 a.m.	 Welcome, Introductions, and Purpose
	 Gordon L. Jensen 
	 Workshop Moderator and Planning Committee Chair
	 Pennsylvania State University

8:40–9:10 	 The Aging Landscape in the Community Setting
	 Edwin L. Walker 
	 Administration on Aging

WORKSHOP PURPOSE

1.	� Address the strengths and limitations of community-based delivery of nutrition 
services for older persons

2.	 �Identify beneficial nutrition interventions and model programs
	 a.	� To promote successful transition from acute, subacute, and chronic care to 

home
	 b.	� To promote health and independent living in the community
3.	 �Highlight needed research priorities
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 9:10–9:15	� The Importance of Nutrition Care in the Community 
Setting: 	Case Study

	 Elizabeth B. Landon
	 CareLink

SESSION 1:  
NUTRITION ISSUES OF CONCERN IN THE COMMUNITY

9:15–9:20	 Introduction by Moderator
	 Connie W. Bales
	 Duke University 
	 Durham Veterans Administration Medical Center

9:20–9:40	 Nutrition Screening at Discharge and in the Community
	 Joseph R. Sharkey
	 Texas A&M Health Sciences Center

9:40–10:00	 Food Insecurity Among Older Americans
	 James P. Ziliak
	 University of Kentucky

10:00–10:15	 Break

10:15–10:35	 Sarcopenic Obesity and Aging
	 Gordon L. Jensen
	 Pennsylvania State University

10:35–10:55	 Dietary Patterns for Aging Adults
	 Katherine L. Tucker
	 Northeastern University

10:55–11:15	� Economic and Resource Issues Surrounding Nutrition 
Services for Older Persons in the Community Setting

	 Kathryn Larin
	 Government Accountability Office 

11:15–11:45	 Speaker Panel with Audience Participation
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11:45 a.m.–	 Nutrition Issues Related to Aging in the Community:
12:30 p.m.	 Perspectives and Open Discussion
	 Moderator: Gordon L. Jensen

	 Robert H. Miller
	 Abbott Nutrition

	 Jean Lloyd
	 Administration on Aging

	 Enid A. Borden
	 Meals On Wheels Association of America
	 Meals On Wheels Research Foundation

12:30–1:45	 Lunch

SESSION 2: TRANSITION CARE AND BEYOND

1:45–1:50	 Introduction by Moderator
	 Nadine R. Sahyoun
	 University of Maryland

1:50–2:10	 Role of Nutrition in Hospital Discharge Planning: 
	 Current and Potential Contribution of the Dietitian
	 Charlene Compher
	 University of Pennsylvania

2:10–2:30	 Transition Care: A Multidisciplinary Approach
	 Eric A. Coleman
	 University of Colorado at Denver

2:30–2:50	� Nutrition in Home- and Community-Based Systems  
State by State

	 Bobbie L. Morris
	 Alabama Department of Senior Services 

2:50–3:10	 Speaker Panel with Audience Participation

3:10–3:25	 Break
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SESSION 3: TRANSITION TO COMMUNITY CARE:  
MODELS AND OPPORTUNITIES

3:25–3:30	 Introduction by Moderator
	 Julie L. Locher
	 University of Alabama at Birmingham

3:30–3:50	 Innovations in Care Transitions: An Overview
	 James A. Hester
	� Innovation Center, Centers for Medicare and Medicaid 

Services

3:50–4:10	 Veterans Directed Home- and Community-Based Services
	 Daniel J. Schoeps
	� Geriatrics and Extended Care, Veterans Administration 

Central Office
	 Lori Gerhard
	 Administration on Aging

4:10–4:30	 Transitional Care in Canada
	 Heather Keller
	 University of Waterloo

4:30–4:50	 Speaker Panel with Audience Participation

4:50–5:00	 Wrap Up and Adjourn

Thursday, October 6, 2011: Day 2

SESSION 4: SUCCESSFUL INTERVENTION 
MODELS IN THE COMMUNITY SETTING

8:30–8:35 a.m.	 Introduction by Moderator
	 Douglas Paddon-Jones
	 University of Texas Medical Branch

8:35–8:55	 Diabetes Self-Management Support in the Community: 
	 Healthy Eating Considerations
	 Elizabeth A. Walker
	 Albert Einstein College of Medicine
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8:55–9:15	 Nutrition Intervention for Cardiovascular Disease
	 Jennifer L. Troyer
	 University of North Carolina at Charlotte

9:15–9:35	 Nutrition Intervention for Sarcopenia and Frailty
	 Elena Volpi
	 University of Texas Medical Branch

9:35–9:55	� Eat Better, Move More: A Community-Based Program  
to Improve Diets and Increase Physical Activity

	 Neva Kirk-Sanchez
	 University of Miami

9:55–10:35	 Speaker Panel with Audience Participation

10:35–10:45	 Break

CLOSING SESSION

10:45–11:45	� Discussion: Research Gaps in Knowledge About 
Nutrition Interventions and Services for Older Adults in 
the Community Setting

	 Moderator: Nancy Wellman, Tufts University

	 Mary Ann Johnson
	 University of Georgia

	 Rebecca Costello
	 NIH Office of Dietary Supplements

	 Robert M. Russell
	 Tufts University

	 Judy Hannah
	 National Institute on Aging

11:45 a.m.–	 Concluding Remarks and Closing
12:00 p.m.	 Gordon L. Jensen, Chair
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Moderator and Speaker 
Biographical Sketches

Connie W. Bales, Ph.D., R.D., is Professor of Medicine in the Division of 
Geriatrics, Department of Medicine, at the Duke School of Medicine and 
Senior Fellow in the Center for the Study of Aging and Human Develop-
ment at Duke University Medical Center. She is also Associate Director for 
Education/Evaluation of the Geriatrics Research, Education and Clinical 
Center at the Durham VA Medical Center. Dr. Bales is a well-recognized 
expert in the field of nutrition and aging. Her research endeavors over the 
past two decades have focused on a variety of topics and she has published 
broadly on nutritional frailty, nutritional interventions for chronic diseases 
in aging, obesity in late life, and calorie restriction as a modifier of the 
aging process. She is the recipient of numerous awards, including the Grace 
Goldsmith Award and Max K. Horwitt Distinguished Lectureship. She cur-
rently serves the American Society for Nutrition as an Executive Member 
of the Medical Nutrition Council and is a past president of the American 
College of Nutrition. Dr. Bales edits the Handbook of Clinical Nutrition in 
Aging and the Journal of Nutrition in Gerontology and Geriatrics. Dr. Bales 
received her Ph.D. in 1981 at the University of Tennessee, Knoxville.

Enid A. Borden, M.S., is the President and Chief Executive Officer of the 
Meals On Wheels Association of America (MOWAA), the oldest and largest 
organization in the United States representing those who provide meal ser-
vices to people in need. During her 19-year tenure at MOWAA, Ms. Borden 
has been responsible for the dramatic growth of the organization, leading it 
from a little-known trade group to a major national not-for-profit associa-
tion and increasing its budget over tenfold. Her visionary leadership has 
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not only made MOWAA the preeminent national organization dedicated 
to ending senior hunger in the United States but has also brought national 
attention to the long overlooked problem of senior hunger in America. Char-
acterizing herself as a “missionary” in the cause of ending senior hunger 
in the United States, Enid Borden is frequently interviewed by major news 
media outlets and is often called upon by Congress, federal departments, 
and other not-for-profit organizations for expert advice and testimony. In 
addition to her position at MOWAA, Ms. Borden also serves as Chief 
Executive Officer of the Meals On Wheels Association of America Research 
Foundation. Prior to coming to MOWAA, Ms. Borden held several public 
affairs and policy positions in the public sector, including Deputy Commis-
sioner for Policy and External Affairs at the Social Security Administration 
and Director of Public Affairs of the then Office of Human Development 
Services within the U.S. Department of Health and Human Services. She also 
has been a successful small business owner. Ms. Borden currently serves as 
an Advisory Board Member of the Sesame Street Food Insecurity Advisory 
Committee, on the American Society of Association Executive’s (ASAE’s) 
Key Philanthropic Organizations Committee, which she chaired in 2008 and 
2009, and on the Board of Directors of the Visiting Nurse Associations of 
America. She has also been a member of the CEO Advisory Committee 
of ASAE, a member of the Nonprofit Advisory Board, and a Member of the 
Board of Trustees of Alfred University. Additionally, Ms. Borden has served 
on the faculty in the School of Graduate and Continuing Studies at Goucher 
College in Baltimore. Ms. Borden’s work has earned her recognition in 
Who’s Who in the Media and Communications. She earned her bachelor’s 
degree from Alfred University, her master’s degree from Adelphi University, 
and pursued study through the John F. Kennedy School of Government of 
Harvard University. 

Eric A. Coleman, M.D., M.P.H., is Professor of Medicine and Head of the 
Division of Health Care Policy and Research at the University of Colorado 
at Denver. Dr. Coleman is the Director of the Care Transitions Program 
(www.caretransitions.org), which is aimed at improving quality and safety 
during times of care “hand-offs.” He is also the Executive Director of the 
Practice Change Fellows Program (www.practicechangefellows.org), which 
is designed to build leadership capacity among health care professionals 
who are responsible for geriatric programs and service lines. Dr. Coleman 
bridges innovation and practice through (1) enhancing the role of patients 
and caregivers in improving the quality of their care transitions across acute 
and postacute settings, (2) measuring quality of care transitions from the 
perspective of patients and caregivers, (3) implementing system-level prac-
tice improvement interventions, and (4) using health information technol-
ogy to promote safe and effective care transitions.
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Charlene Compher, Ph.D., R.D., CNSC, LDN, FADA, is an Associate 
Professor of Nutrition Science at the University of Pennsylvania School of 
Nursing. She also is an advanced practice dietitian at the Hospital of the 
University of Pennsylvania, one of the top 10 hospitals in the United States. 
Dr. Compher is a highly regarded clinical researcher, clinician, and editor, 
whose research has focused on conditions with high nutritional risk, includ-
ing severe gastrointestinal disease, the elderly, and obesity. Dr. Compher 
impacts practice from local to international levels by developing evidence-
based clinical guidelines for nutrition support practice.

Rebecca Costello, Ph.D., recently retired from the National Institutes of 
Health (NIH) Office of Dietary Supplements (ODS) as Director of Grants 
and Extramural Activities, a position which she held for 6 years. Prior to 
that she was ODS Deputy Director from January 1999 to April 2006 and 
Acting Director from January 1999 to October 1999. Dr. Costello partici-
pated in the development of the ODS Strategic Plan and is charged with 
implementing the plan’s goals and objectives by organizing workshops and 
conferences on dietary supplements, conducting scientific reviews to iden-
tify gaps in scientific knowledge, and initiating and coordinating research 
efforts among NIH Institutes and other federal agencies. As Director of 
Grants and Extramural Activities she encouraged partnerships with other 
NIH Institutes and Centers to facilitate funding of grants that are of high 
relevance to the ODS mission and goals. Prior to her NIH appointment, 
Dr. Costello was with the Food and Nutrition Board of the National Acad-
emy of Sciences, serving as Project Director for the Committee on Military 
Nutrition Research. She received a B.S. and M.S. in biology from the 
American University and a Ph.D. in clinical nutrition from the University 
of Maryland at College Park. Dr. Costello is a member of the American 
Society of Nutrition, American Heart Association, and the Southern Society 
of Clinical Investigation. She is also a liaison member to the Nutrition 
Committee of the American Heart Association and an adjunct assistant pro-
fessor in the Department of Military and Emergency Medicine of the Uni-
formed Services University of the Health Sciences in Bethesda, Maryland.

Lori Gerhard is the Director of the Office of Program Innovation and 
Demonstration for the U.S. Administration on Aging (AoA). The Office has 
responsibility for helping to transform AoA core programs through innova-
tion grant programs. Prior to joining AoA, Ms. Gerhard served as Acting 
Secretary of the Pennsylvania Department of Aging and she also has experi-
ence as a state policy maker, nursing home administrator, consultant and 
educator. With more than 27 years of experience in developing and deliver-
ing long-term services and supports, Ms. Gerhard has extensive knowledge 
and experience in the development of state long-term service and support 
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systems including financing, regulatory, and general operations. She has a 
B.S. degree from the Pennsylvania State University’s Health Planning and 
Administration program and is a graduate of the University of North Texas’ 
Certified Aging Specialist Program. 

Judy Hannah, Ph.D., is Health  Science Administrator in the Division of 
Geriatrics and Clinical Gerontology at the National Institute on Aging. 

James A. Hester, Ph.D., is the Acting Director of the Population Health 
Models Group at the Innovation Center in the Centers for Medicare & 
Medicaid Services (CMS), developing new care models and payment reform 
initiatives designed to improve the health of communities and targeted 
populations. Prior to joining CMS, he was the Director of the Health Care 
Reform Commission for the Vermont state legislature. The commission was 
charged with overseeing the implementation of a comprehensive package 
of health reform legislation and recommending the long-term strategy to 
ensure that all Vermonters have access to affordable, quality health care. 
The delivery system reforms included a statewide enhanced medical home 
program and the development of pilot community health systems based on 
the ACO concept. Dr. Hester has 35 years’ experience in the health care 
field, and has held senior management positions with MVP Healthcare in 
Vermont, ChoiceCare in Cincinnati, Pilgrim Health Care in Boston, and 
Tufts Medical Center in Boston. He began his managed care career as Direc-
tor of Applied Research for the Kaiser Permanente Medical Care Program 
in Los Angeles, California. Dr. Hester earned his Ph.D. in urban studies, 
and his M.S. and B.S. degrees in aeronautics and astronautics, all from 
the Massachusetts Institute of Technology. He has a continuing interest in 
health services research and teaching, and has held faculty appointments 
at the University of Vermont, University of Cincinnati, Harvard School of 
Public Health, and the University of Massachusetts. He has served on the 
boards of Vermont Information Technology Leaders (VITL), the Vermont 
Program for Quality Health Care, and UVM’s College of Nursing and 
Health Science. 

Gordon L. Jensen, M.D., Ph.D., is head of the Department of Nutritional Sci-
ences at the Pennsylvania State University and former Director and Professor 
of Medicine at the Vanderbilt Center for Human Nutrition. Dr. Jensen’s re-
search interests have focused largely on geriatric nutrition concerns. A major 
limitation in the identification of elders at nutritional risk has been the lack 
of valid methodologies that have been tested in rigorous research studies with 
well-defined outcome measures. His team has therefore emphasized the devel
opment and testing of nutrition screening and assessment tools in relation to 
specific functional and health care resource outcomes for older persons. In 
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particular he has focused upon the impact of obesity on these outcomes. At 
present he serves as a member of the Institute of Medicine (IOM) Food and 
Nutrition Board (FNB) and the Food Forum. Dr. Jensen is a past president of 
the American Society for Parenteral and Enteral Nutrition. He is a past-chair 
of the Medical Nutrition Council of the American Society for Nutrition. He 
has served on advisory panels or work groups for the National Institutes 
of Health and the American Dietetic Association, and was a member of 
the IOM FNB Committee on Nutrition Services for Medicare Beneficiaries. 
Dr. Jensen received his Ph.D. in nutritional biochemistry from Cornell Uni-
versity and his medical degree from Cornell University Medical College.

Mary Ann Johnson, Ph.D., is the Bill and June Flatt Professor in Foods 
and Nutrition and is a Faculty of Gerontology in the Department of 
Foods and Nutrition, College of Family and Consumer Sciences, at the Uni-
versity of Georgia. Dr. Johnson’s expertise in human aging is in longevity, 
health promotion, nutrition, vitamins, minerals, dietary supplements, and 
diabetes prevention and management and she is well known for translating 
scientific information about nutrition and health into practical advice for 
older adults and the agencies that serve them. She has been a subcontrac-
tor and nutrition services provider for the Northeast Georgia Area Agency 
on Aging since 1998 and a co-investigator of the NIH-funded Georgia 
Centenarian Study for more than 20 years. She is a technical consultant for 
the Georgia Division of Aging Services and a co-developer of Live Well Age 
Well, a website developed for older people and their families and caregivers 
(www.livewellagewell.info). Dr. Johnson is a member of the American 
Society of Nutrition (ASN), the American Dietetic Association, the Institute 
of Food Technologies, and the inaugural class of national spokespeople for 
ASN. She serves on the editorial board of Journal of Nutrition in Geron-
tology and Geriatrics and as the Secretary-Treasurer for the ASN Medical 
Nutrition Council. Dr. Johnson is a recipient of the 2008 Georgia Diabetes 
Coalition Research Award, the 2008 UGA College of Family and Consumer 
Sciences Outreach Award, and the 2010 Teacher of the Year in Foods and 
Nutrition, and was the first recipient of the Bill and June Flatt Professor-
ship at the University of Georgia. She is the author or co-author of more 
than 120 peer-reviewed publications. Dr. Johnson received her doctorate in 
nutritional sciences from the University of Wisconsin–Madison.

Heather Keller, R.D., Ph.D., is a nutrition epidemiologist and dietitian. 
Her research expertise includes nutrition risk screening, assessment, and 
nutrition intervention for seniors in general and seniors with dementia in 
particular. Her research spans community and institutional sectors. She is a 
Professor in the Department of Family Relations and Applied Nutrition at 
the University of Guelph (Ontario, Canada) and a Research Scientist with 
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the RBJ Schlegel-University of Waterloo Research Institute of Aging. As of 
January 2012, Dr. Keller is the Schlegel Research Chair in Nutrition and 
Aging at the University of Waterloo. Dr. Keller has published extensively 
in the area of nutrition and older adults. Her current research is focused 
on eating in dementia, social aspects of eating, weight loss, nutrition risk 
programs, and interventions. She is co-chair of the Canadian Malnutrition 
Task Force. In 2007 she received the Betty Havens Knowledge Translation 
Award from the Institute of Aging, CIHR. Dr. Keller engages in extensive 
community engaged scholarship and knowledge translation and exchange. 
Please see www.drheatherkeller.com for further details. 

Neva Kirk-Sanchez, Ph.D., PT, is an Associate Professor of Clinical Physi-
cal Therapy at the University of Miami Miller School of Medicine. She has 
clinical experience in geriatric rehabilitation and health promotion and 
wellness in older populations. She also has a particular interest in the man-
agement of childhood and adult obesity. Her research interests include the 
impact of physical activity on chronic disease management. She has spoken 
widely on this topic in both community setting and to health care workers. 
She has a particular interest in the areas of type 2 diabetes, Alzheimer’s 
disease, and other cognitive impairments, and physical activity in normal 
aging. She is currently engaged in a clinical trial of the effects of physical ex-
ercise versus cognitive exercise for people with mild cognitive impairment. 
Dr. Kirk-Sanchez has published articles in Physical Therapy; the Journal of 
Geriatric Physical Therapy; the Journal of Physical Therapy Policy, Admin-
istration and Leadership; and the American Journal of Public Health. She 
has also co-authored a guidebook for physical activity and nutrition educa-
tion for the older adult with the National Resource Center for Nutrition, 
Physical Activity, and Aging funded by the Administration on Aging, and 
authored a book chapter on the impact of exercise on psychiatric disorders 
and diabetes mellitus.

Elizabeth B. Landon, R.D., L.D., is Vice President, Community Services 
for CareLink, the Central Arkansas Area Agency on Aging, Inc. Programs 
and services under her management include Client Representation, Family 
Caregiver, Medicare Part D Assistance, Volunteer Ombudsman, State Older 
Worker, Senior Companion, Congregate Meals, Meals On Wheels, and 
Adult Day Care. Ms. Landon is past president (1994–1996) of the Meals 
On Wheels Association of America (MOWAA) and also served as vice 
president, treasurer, and regional representative for MOWAA. She is past 
chair and a current member of the Board of Directors of the MOWAA 
Research Foundation and a former member of the Blue Ribbon Advisory 
Council (1991–1995) for the Nutrition Screening Initiative which was 
composed of health, medical, and aging professionals working together to 
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reach agreement on risk factors affecting the health of older Americans. 
Ms. Landon holds a B.S. degree in general science from the University of 
Central Arkansas, attended the University of Arkansas in the master degree 
program in foods and nutrition, and completed an administrative/clinical 
dietetic internship at the University of Arkansas for Medical Sciences/
Veterans Administration in Little Rock, Arkansas.

Kathryn Larin is an Assistant Director with the Government Accountability 
Office (GAO) Education, Workforce, and Income Security team, where she 
oversees work on a broad range of issues affecting low-income workers, 
families, and children. She has conducted evaluations of a number of fed-
eral programs in the areas of economic and nutrition assistance, workforce 
development, social services, and education. Prior to coming to GAO, 
Ms. Larin served as a research analyst with the Center on Budget and Policy 
Priorities’ Income Security Division. She also worked with the Department 
of Education’s Planning and Evaluation Service and with the U.S. Senate 
Appropriations Committee. Ms. Larin graduated from Swarthmore College 
with a B.A. in economics and received a master’s in public affairs from 
Princeton University’s Woodrow Wilson School.

Jean Lloyd, M.S., has served as the National Nutritionist for the U.S. 
Administration on Aging in Washington, DC, since 1992. The U.S. Ad-
ministration on Aging, within the Department of Health and Human 
Services, administers the Older Americans Act (OAA), which establishes 
a comprehensive and coordinated system of community-based supportive 
and nutrition services to older people, including congregate and home-
delivered nutrition services programs. During her time with the agency, she 
has been responsible and provided input for the nutrition related functions 
of policy, budget, legislation, and regulation; program development and 
implementation; training and technical assistance; advocacy; evaluation; 
and research, demonstration, and training grants. She also represents the 
agency as a member of the Dietary Reference Intake Steering Committee.

Julie L. Locher, Ph.D., M.S.P.H., is an Associate Professor in the Depart-
ments of Medicine and Health Care Organization and Policy at the Univer-
sity of Alabama at Birmingham (UAB). She also serves as Director of the 
Public Policy and Aging Program at UAB, jointly sponsored by the Center 
for Aging and the Lister Hill Center for Health Policy. She is a Medical 
Sociologist and Health Services Researcher. Dr. Locher’s research has been 
supported consistently by the National Institute on Aging for the past 
decade. Her primary area of research focuses on social and environmental 
factors, including community and health care practices and policies that af-
fect eating behaviors and nutrition-related health outcomes in older adults. 
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Most of this work has been observational, but is now turning toward inter
ventional research and health services research utilizing large databases. 
A second and related area of interest focuses on examining practices and 
policies that affect the overall well-being of older adults and cancer patients 
and survivors, and identifying ways to best deliver quality care and services, 
especially that related to nutritional well-being, to these populations over 
the long term. 

Robert H. Miller, Ph.D., is Divisional Vice President of Global Research 
and Development and Scientific Affairs at Abbott Nutrition. He joined 
Abbott in 1987 and has held several management positions in R&D and 
Technology Assessment. Dr. Miller left Abbott to join Battelle Memorial 
Institute as Director of Biotechnology in 2001. He is a member of the 
Abbott Scientific Governing Board. Dr. Miller earned his bachelor’s degree 
in biochemistry from the University of Minnesota and his Ph.D. in nutri-
tional science from the University of Wisconsin–Madison followed by a 
staff fellowship at NIH.

Bobbie L. Morris works at the Alabama Department of Senior Services in 
Montgomery, Alabama. She has over 30 years experience in food, nutrition 
and the continuum of care for older adults. She has worked in care settings 
that include hospital, home health, nursing home, assisted living and now 
with the Alabama Elderly Nutrition Program. She assists in monitoring 
the state meal contract with Valley Food Service by on-site visits to the 
350 senior centers and 6 commissaries in the state. Ms. Morris regularly 
goes into the senior centers where congregate meals are served, and homes 
of the recipients of door-to-door meal deliveries. She has seen and heard 
from participants and staff who share about the advantages of receiving 
prepared meals in congregate settings and at home. In addition to monitor-
ing, she also provides nutrition and food safety education to participants, 
senior center managers, and nutrition coordinators throughout the state. 
Ms. Morris holds a B.S. degree from the University of Alabama and is a 
registered, licensed dietitian and a Certified ServSafe instructor. 

Douglas Paddon-Jones, Ph.D., is Associate Professor in the Department 
of Physical Therapy, with a joint appointment in the Department of In-
ternal Medicine, Division of Endocrinology. He is the General Clinical 
Research Center Director of Exercise Studies, and a Fellow of the Univer-
sity of Texas Medical Branch (UTMB) Sealy Center on Aging at UTMB 
and vice-chair of UTMB’s Institutional Review Board. Dr. Paddon-Jones’ 
research focuses on mechanisms contributing to skeletal muscle protein 
synthesis and breakdown and identification of interventions to counteract 
muscle loss in healthy and clinical populations. He has conducted several 
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National Institutes of Health and NASA/National Space Biomedical Re-
search Institute supported bed-rest studies, including studies investigating 
the effects of artificial gravity and amino acid supplementation on muscle 
protein metabolism. Dr. Paddon-Jones has undergraduate degrees in medi-
cal imaging and physiology from the Queensland Institute of Technology 
and the University of Queensland, a master’s degree in exercise physiology 
from Ball State University, and a Ph.D. in human movement studies from 
the University of Queensland. He was the 2006 recipient of the Vernon R. 
Young International Award for Amino Acid Research.

Robert M. Russell, M.D., is Professor Emeritus of Medicine and Nutri-
tion at Tufts University. Dr Russell has served on many national and 
international advisory boards including the USDA Human Investigation 
Committee (Chairman), the FDA, the US Pharmacopoeia Convention, the 
National Institutes of Health, the World Health Organization, UNICEF, 
and the American Board of Internal Medicine. He has worked on inter-
national nutrition programs in several countries including Vietnam, Iran, 
Iraq, Guatemala, China, and the Philippines. Dr. Russell is a member of 
numerous professional societies, on the editorial boards of five professional 
journals, a past president of the American Society for Clinical Nutrition, 
and a former member of the Board of Directors of the American College of 
Nutrition. He is the immediate Past President of the American Society for 
Nutrition. Dr. Russell co-edited the last three editions of Present Knowledge 
in Nutrition and until recently was the Editor-in-Chief of Nutrition Re-
views. He is staff physician emeritus at the Tufts University Medical Center. 
Dr. Russell served as a member of the IOM’s Panels on Folate, Other 
B Vitamins, and Choline, and as chair of the Panel on Micronutrients. 
He is former chair of the Food and Nutrition Board and a fellow of the 
American Society for Nutrition. Dr Russell presently serves as a specialist-
advisor to the National Institutes of Health and its BOND project in the 
United States, as a board member of the Nestle and Fetzer Foundations, 
and is on the board of trustees of the US Pharmacopeia. He has received 
numerous national and international awards for his research on retinoids 
and carotenoids, and has authored over 300 scientific papers and 5 books.

Nadine R. Sahyoun, Ph.D., R.D., is Associate Professor of Nutritional 
Epidemiology at the Department of Nutrition and Food Science, Univer-
sity of Maryland in College Park. Her area of work is on the impact of 
lifestyle factors and physical functioning on dietary intake and nutritional 
status of older adults, and consequently on chronic disease and mortality. 
Previously, Dr. Sahyoun served as a Nutritionist at the USDA Center for 
Nutrition Policy and Promotion in Washington, DC, and as a Senior Staff 
Fellow for the Office of Analysis, Epidemiology and Health Promotion 
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for the National Center for Health Statistics in Hyattsville, Maryland. She 
has also served as Acting Director of the Nutrition Services Department 
at the Jean Mayer USDA Human Nutrition Research Center on Aging at 
Tufts University, and as Assistant Director of the Office of Nutrition of the 
Massachusetts Department of Public Health. Dr. Sahyoun earned her B.A. 
from the University of Massachusetts, Boston, and her M.S. in nutrition 
from the University of Iowa. She received her Ph.D. in nutrition from the 
Friedman School of Nutrition Science and Policy, at Tufts University and 
served as a postdoctoral research fellow with the Association for Teachers 
in Preventive Medicine Office of Analysis, Epidemiology and Health Promo-
tion at the National Center for Health Statistics in Hyattsville, Maryland.

Daniel J. Schoeps is the Director, Purchased Long-Term Care Group in 
the Office of Geriatrics & Extended Care, U.S. Department of Veterans 
Affairs. He is the National Program Officer for all long-term care ser-
vices purchased by VA. He was the senior staffer and principal writer of 
“VA Long-Term Care at the Crossroads,” a blueprint for VA’s expansion 
of home- and community-based services. Mr. Schoeps was awarded the 
Hubert H. Humphrey Award for Service to America by the Secretary for 
Health and Human Services, and the Federal Public Service Award by the 
National PACE Association.

Joseph R. Sharkey, Ph.D., M.P.H., R.D., is a Professor in the Department 
of Social and Behavioral Health, School of Rural Public Health (SRPH) at 
The Texas A&M Health Sciences Center in College Station, Texas; Direc-
tor of the Texas Healthy Aging Research Network Collaborating Center; 
Director of the Texas Nutrition and Obesity Policy Research and Evaluation 
Network Collaborating Center; and Director of the Program for Research 
in Nutrition and Health Disparities at SRPH. Dr. Sharkey is currently Prin-
cipal Investigator on three interdisciplinary research programs that examine 
complex, place-based factors that may either enable or constrain rural 
and underserved families from achieving and maintaining good nutritional 
health: (1) “Behavioral and Environmental Influence on Obesity: Rural Con-
text & Race/Ethnicity,” which is a 5-year project funded as part of a new 
NIH/NCMHD-funded Program for Rural and Minority Health Dispari-
ties Research at SRPH; (2) Core Research Program (“Working with Rural 
and Underserved Communities to Promote a Healthy Food Environment”) 
within the SRPH Center for Community Health Development, a Prevention 
Research Center; and (3) “Influence of Mobile Food Vendors on Food and 
Beverage Choices of Low-Income Mexican American Children in Texas 
Colonias,” funded by the Robert Wood Johnson Healthy Eating Research 
Program. He also serves as Chair of the SB 343 Healthy Food Advisory 
Committee, Texas Health and Human Services Commission and Texas De-
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partment of Agriculture. Dr. Sharkey’s main areas of interest include food 
access and food choice in rural and underserved areas, measurement of 
household and neighborhood food environments, and nutritional and func-
tional assessment. He received his M.P.H. and Ph.D. from the Department 
of Nutrition at the University of North Carolina at Chapel Hill School of 
Public Health.

Jennifer L. Troyer, Ph.D., is Associate Professor and Chair of the Depart-
ment of Economics at the University of North Carolina at Charlotte, where 
she also holds an Adjunct Associate Professor appointment in the Depart-
ment of Public Health Sciences. Dr. Troyer has published extensively in the 
area of health economics and the economics of aging. Her work includes 
three papers using data from a multiyear study funded by the Administra-
tion on Aging to examine the cost effectiveness of medical nutrition therapy, 
a form of intensive, specialized nutrition education, and of therapeutically 
designed meals provided to older adults diagnosed with hyperlipidemia and/
or hypertension. 

Katherine L. Tucker, Ph.D., is Professor and Chair, Department of Health 
Sciences, at Northeastern University. Previously she was Senior Scientist and 
Director of the Dietary Assessment and Epidemiology Research Program at 
the USDA Human Nutrition Research Center on Aging at Tufts University, 
and Professor and Director of the Nutritional Epidemiology Program for 
the Gerald J. and Dorothy R. Friedman School of Nutrition Science and 
Policy at Tufts University, where she holds an adjunct appointment. Her 
research interests include diet and health, nutrition in older adults, dietary 
methodology, nutritional status of high-risk populations, and nutritional 
epidemiology. She previously served on the IOM Committee on the Impli-
cations of Dioxin in the Food Supply and the IOM Committee to Review 
Child and Adult Care Food Program Meal Requirements. Dr. Tucker is an 
Associate Editor for the Journal of Nutrition and is currently the chair of 
the Nutritional Sciences Council of the American Society for Nutrition. In 
addition, she is a member of the American Society for Bone and Mineral 
Research and the Gerontological Society of America. Dr. Tucker received 
her B.Sc. in nutritional sciences from the University of Connecticut and her 
Ph.D. in nutrition sciences from Cornell University.

Elena Volpi, M.D., Ph.D., is a professor of Internal Medicine-Geriatrics and 
Neuroscience and Cell Biology at the University of Texas Medical Branch 
(UTMB), the director of the UTMB Claude D. Pepper Older Americans 
Independence Center (OAIC), and the Associate Director of the Institute 
for Translational Sciences-CTSA. She was nominated a Brookdale National 
Fellow in the year 2000 and is the principal investigator of the OAIC and 
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two R01 grants, all funded by the NIA. She has published extensively in 
peer-reviewed journals in the area of muscle function, nutrition, and metab-
olism in older adults. Her research program is centered on understanding 
the mechanisms responsible for the age-related sarcopenia, and preventing 
sarcopenia, frailty, and functional dependence in older adults. 

Edwin L. Walker, J.D., is Deputy Assistant Secretary for Program Opera-
tions with the AoA within the U.S. Department of Health and Human Ser-
vices. He serves as the chief career official for the federal agency responsible 
for advocating on behalf of older Americans. In this capacity, he guides and 
promotes the development of home and community-based long-term care 
programs, policies and services designed to afford older people and their 
caregivers the ability to age with dignity and independence and to have 
a broad array of options available for an enhanced quality of life. This 
includes the promotion and implementation of evidence-based prevention 
interventions proven effective in avoiding or delaying the onset of chronic 
disease and illness. A strong and experienced advocate for older persons, 
he has served as the primary liaison with Congress on legislation related to 
aging services and programs. For more than 25 years, he has been charac-
terized as a consummate professional civil servant who can be relied upon 
to represent the best interests of our nation’s senior citizens. Prior to join-
ing the AoA, Mr. Walker served as the Director of the Missouri Division of 
Aging, responsible for administering a comprehensive set of human service 
programs for older persons and adults with disabilities. He received a J.D. 
from the University of Missouri-Columbia School of Law and a B.A. in 
mass media arts from Hampton University.

Elizabeth A. Walker, Ph.D., R.N., is a Professor of Medicine and Professor 
of Epidemiology & Population Health, and the director of the Prevention 
and Control Core for the NIH-funded Diabetes Research Center (DRC) at 
the Albert Einstein College of Medicine, Bronx, New York. Dr. Walker is 
principal investigator of a large NIH-funded behavioral intervention study 
in minority diabetes populations, using telephonic interventions in Spanish 
and English to promote medication adherence and other self-management 
behaviors. She is also PI of a research-capacity-building NIH grant with 
South Bronx community health centers. Since 1995, she has been a behav-
ioral scientist and co-investigator for the multicenter Diabetes Prevention 
Program (DPP) and Outcomes Study, and she co-chairs the DPP Medica-
tion Adherence Committee. Through the Prevention and Control Core of 
the DRC she provides or facilitates various intervention and evaluation 
services to multiple health disparities projects in the community. Elizabeth 
is a diabetes nurse specialist and has been a certified diabetes educator 
(CDE) since 1986. In 2000, she served as the national President, Health 
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Care & Education, of the American Diabetes Association. She is a Fellow 
of the American Association of Diabetes Educators (FAADE). Dr. Walker 
is a behavioral scientist with the Einstein Diabetes Global Health team for 
Uganda in East Africa.

Nancy S. Wellman, Ph.D., is an affiliated faculty member at Tufts Univer-
sity’s Friedman School of Nutrition Science and Policy. She recently retired 
as the Professor of Dietetics and Nutrition in the School of Public Health 
at Florida International University, the public research university in Miami. 
She is the former director of the National Resource Center on Nutri
tion, Physical Activity and Aging. Dr. Wellman is a past President of the 
American Dietetic Association and has been a member of committees for 
the National Academy of Sciences and the Institute of Medicine. She cur-
rently serves as Chair of the Board of Directors for the International Food 
Information Council Foundation, is a member of the American Society for 
Nutrition (ASN) Public Information Committee and is an ASN national 
spokesperson. 

James P. Ziliak, Ph.D., holds the Carol Martin Gatton Endowed Chair in 
Microeconomics in the Department of Economics and is Founding Direc-
tor of the Center for Poverty Research at the University of Kentucky. He 
served as assistant and associate professor of economics at the University of 
Oregon, and has held visiting positions at the Brookings Institution, Univer-
sity College London, University of Michigan, and University of Wisconsin. 
His research expertise is in the areas of labor economics, poverty, food 
insecurity, and tax and transfer policy. Recent projects include an examina-
tion of the causes and consequences of hunger among older Americans; a 
study of trends in earnings and income volatility in the United States; the 
effects of welfare reform on earnings of single mothers; regional wage dif-
ferentials across the earnings distribution; and the geographic distribution 
of poverty under alternative poverty measures. He is editor of the books 
Welfare Reform and its Long Term Consequences for America’s Poor 
published by Cambridge University Press (2009) and Appalachian Legacy: 
Economic Opportunity after the War on Poverty published by Brookings 
Institution Press (2012).
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Workshop Attendees

Dawn Alley
University of Maryland
Washington, DC

Catherine Anderton
Unity Healthcare Organization
Washington, DC

Victoria Bailey-Makinde
Washington, DC 

Lura Barber
National Council on Aging
Washington, DC

Judy Berger
Jefferson Area Board for Aging
Charlottesville, VA

Dondeena Bradley
PepsiCo
Purchase, NY

Shirley Bridgewater
Crater District Area Agency on 

Aging
Petersburg, VA

Linda Bruce
Washington, DC

David Buys
University of Alabama at 

Birmingham
Birmingham, AL

Mark Byron
USDA
Alexandria, VA

Sandy Campbell
Meals On Wheels Research 

Foundation
Alexandria, VA

Yumi Chiba
Philadelphia, PA
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Kristine Choe
Fairfax County Government
Oak Hill, VA

Rose Clifford
IONA
Washington, DC

Nancy L. Cohen
University of Massachusetts
Amherst, MA

Kirsten Colello
Library of Congress
Washington, DC

David Dennis
Abbott Nutrition
Columbus, OH

Rose Ann DiMaria-Ghalili
Drexel University
Philadelphia, PA

Shannon Dodd
Fairfax County Government
Fairfax, VA

Shannon Donahue
National Association of Nutrition 

and Aging Services Programs
Washington, DC 

Anne Dumas
Abbott Nutrition
Montreal, CAN

Anne Dunlop
Emory University
Atlanta, GA

Donna Dunston
Silver Spring, MD

Sarah Fisher
Washington, DC

Molly French
Potomac Health Consulting
Arlington, VA

Jackie Geralnick
Grocery Manufacturers Association
Washington, DC

Daniel Green
Rosslyn, VA

Teresa Green
National Consumers League
Washington, DC

Marcia Greenblum
Egg Nutrition Center
Kensington, MD

Carolyn Gugger
General Mills
Minneapolis, MN

Magda Hageman-Apol
Meals On Wheels Association of 

America
Alexandria, VA

Robert Herbolsheimer
Meals On Wheels Association of 

America
Alexandria, VA

Amy Herring
USDA
Washington, DC

Harriet Herry
Mitchellville, MD
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Adele Hite
University of North Carolina
Durham, NC

Karen Jackson Holzhauer
Area Agency on Aging
Southfield, MI

Kelly Horton
National Council on Aging
Washington, DC

Margaret Ingraham
Meals On Wheels Association of 

America
Alexandria, VA

Erika Kelly
Meals On Wheels Association of 

America
Alexandria, VA

Karin Kolsky
National Institutes of Health
Bethesda, MD

Kathryn Larin
Government Accountability Office
Washington, DC

Joe Layton
Raleigh, NC

James Lee
University of District of Columbia
Washington, DC

Gladys Mason
Petersburg, VA

Patricia Matthews
Department of Health and Senior 

Services
Trenton, NJ

Holly McPeak
Department of Health and Senior 

Services
Rockville, MD

Michelle Miller
Fairfax County Government
Fairfax, VA

Amber Mills
Washington, DC

Evelyn Minor
Washington, DC

Debra Mobley
Loudoun County Government
Leesburg, VA

Lillie Monroe-Lord
University of the District of 

Columbia
Washington, DC

Amy Nagy
Fairfax County Government
Fairfax, VA

Danielle Nelson
Administration on Aging
Washington, DC

Linda Netterville 
Meals On Wheels Association of 

America
Alexandria, VA
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Melissa O’Connor
Fairfax County Government
Fairfax, VA

Gordon O’Keefe
Burke, VA

Chitua Okoh
Bowie, MD

Eleese Onami
Providence Hospital
Washington, DC

Rex O’Rourke
National Association of States 

United for Aging and 
Disabilities

Washington, DC

Carol O’Shaughnessy
National Health Policy Forum
Washington, DC

Katie Pahner
Health Policy Source
Washington, DC

Kourtney Parman
Washington, DC

Melissa Pember
Washington, DC

Mary Penet
Feed More
Richmond, VA

Sonia Pessoa
Vida Senior Centers
Washington, DC

Melanie Polk
Montgomery County Government
Rockville, MD

Mary Pat Raimondi
Eat Right
Washington, DC

Karen Regan
National Institute of Health
Bethesda, MD

Lynn Reid
Loudoun County Government
Leesburg, VA

Edgar Rivas
University Park, MD

Sarah Roholt
Raleigh, NC

David Sadowski
Crater District Area Agency on 

Aging
Petersburg, VA

Mallory Schindler
American Academy of Nursing
Washington, DC

Malini Sekhar
Meals On Wheels Research 

Foundation
Alexandria, VA

Judy Simon
Maryland Department of Aging
Baltimore, MD

Danfeng Song
Food and Drug Administration
College Park, MD
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Kathryn Strong
Leesburg, VA

Katherine Tallmadge
Washington, DC

Amy Tan
H2F Advisory Services
Reston, VA

Jason Thrush
Abbott Nutrition
Columbus, OH

Jane Tilly
Administration on Aging
Washington, DC

Cheryl Toner
Document Communication 

Technologies
Fairfax, VA

Anisa Tootla
AARP
Washington, DC

Lauren Trocchio
Washington, DC

Lisa Troy
Institute of Medicine
Washington, DC

Laurie Tucker
Well Styles Consulting
Bethesda, MD

Allison Valle
Seabury Resources
Washington, DC

Charlene Ward
New Carrollton, MD

Susan Welsh
Harford County Office on Aging
Bel Air, MD

Tara West
Fairfax County Government
Fairfax, VA

Tiffany Westover-Kernan
Corporate Voices
Alexandria, VA

Debra Williams
Loudoun County Government
Leesburg, VA

Violet Woo
HHS
Rockville, MD

Tiffanie Yates
Washington, DC, Government
Washington, DC

Ellen Young
Lake Country Area Agency on 

Aging
Manson, NC
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Abbreviations and Acronyms

ACO	 Accountable Care Organization 
ADLs	 activities of daily living
AI	 Adequate Intake
AoA	 Administration on Aging

BMI	 body mass index

CACFP	 Child and Adult Care Food Program
CBO	 community-based organization
CCTP	 Community Based Care Transition Program
CDSMP	 Chronic Disease Self-Management Program, Stanford 

University
CFSM	 Core Food Security Module
CMS	 Centers for Medicare & Medicaid Services
CN	 congregate nutrition services
CPS	 Current Population Survey
CSFP	 Commodity Supplemental Food Program
CTI	 Care Transitions Intervention®

DASH	 Dietary Approach to Stop Hypertension
DGA	 Dietary Guidelines for Americans
DGAC	 Dietary Guidelines Advisory Committee
DOT	 Department of Transportation
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DPP	 Diabetes Prevention Program
DRI	 Dietary Reference Intake

EAR	 Estimated Average Requirement

FMS	 financial management services
FNB	 Food and Nutrition Board, Institute of Medicine,  

The National Academies
FY	 fiscal year

GAO	 Government Accountability Office

HDN	 home-delivered nutrition services 
HHS	 Department of Health and Human Services
HUP	 Hospital of the University of Pennsylvania

IOM	 Institute of Medicine, The National Academies

MNT	 medical nutrition therapy
MOWAA	 Meals On Wheels Association of America

NH	 nursing home
NHANES	 National Health and Nutrition Examination Survey 
NIA	 National Institute on Aging
NIH	 National Institutes of Health

OAA	 Older Americans Act

P.L.	 public law

QALY	 quality-adjusted life year
QIO	 Quality Improvement Organization

RD	 registered dietitian
RDA	 Recommended Daily Allowance

SNAP	 Supplemental Nutrition Assistance Program 
SOW	 statement of work

TEFAP	 The Emergency Food Assistance Program

USDA	 U.S. Department of Agriculture
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VA	 Veterans Administration
VD-HCBS	 Veterans Directed Home- and Community-Based Services
VHA	 Veterans Health Administration

WIC	 Special Supplemental Nutrition Program for Women, 
Infants, and Children
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