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Research is needed to assess the unique nutrition and wellness
needs of aging Californians

by Mary L. Blackburn, Barbara Gillogy, and
Peggy Hauselt

Inadequate diet and nutrition can
contribute to or exacerbate chronic
and acute diseases, hasten the de-
velopment of degenerative diseases
associated with aging, and delay
recovery from illness. No single seg-
ment of society can benefit more
from improved diet and nutrition,
and regular exercise, than the elderly.
While links between diet, exercise
and chronic-disease risks are well
documented, more research is needed
on how best to use quality-of-life
approaches and perceived benefits

as motivators for behavior change
among the elderly. This report ex-
plores how physiological components
affect the nutrition and wellness of
seniors, puts into context the sta-

tus of related research, and helps
establish a framework to reassess

UC Cooperative Extension priori-

ties for applied research, education
and outreach to California’s elderly
population.

ore than 50 years ago, the World

Health Organization redefined
health as more than merely the absence
of disease, expanding it to include the
physical, mental and social well-being
of populations (Damron-Rodriquez et
al. 2005). One of the goals of the Na-
tional Guidelines for Health Promotion
and Disease Prevention (the “Healthy
People 2010” report published in Janu-
ary 2000 by the U.S. Department of
Health and Human Services) was to
“extend the years of ‘healthy life” in a
physical, mental and social context” (US
DHHS 2000).

The number of older Americans is

projected to double by 2030, and one in

A public health approach to aging would promote the conditions under which people can be

healthy, with emphasis on increasing wellness rather than preventing disease.

nine baby boomers is expected to live
until age 90. This will place tremendous
demands on retirement income, and
health and social services. The rapid
expansion of the population 65 years
and older has already had an economic
impact on health-care budgets at all lev-
els. The greatest use of the health-care
system occurs during the last years of
life (Chernoff 2001), and health experts
have projected that at least 7 years of
one’s life will be spent in ill health
(Economist 2000). The health-care ex-
penditures of those over 65, who make
up about 13% of the U.S. population,
account for at least 30% of the nation’s
annual health-care costs. Hospital use
by people over 65 is about three times
that of younger people, and individuals
in this group fill the majority of beds in
skilled-care facilities (Weimer 1998).

The Institute of Medicine (2002) has
called for a public health approach to
promote the conditions under which
people can be healthy, emphasizing
health rather than disease, being proac-
tive rather than reactive, and focusing
on populations rather than individuals
(Wallace 2005).

This report puts into context the sta-
tus of research and development on the
nutrition and wellness needs of aging
Americans, particularly in California.

It helps establish a framework in which
UC Cooperative Extension (UCCE)
priorities for applied research, and nu-
trition and wellness education for the
elderly, can be reassessed. We used data
from the 2001 U.S. Census and the 2001
California Health Interview Survey
(CHIS) (Wallace et al. 2003) to show the
status of major chronic-disease condi-
tions among older Californians. We
also conducted a literature review of
scientific research on how physiological
factors contribute to the nutrition and
wellness status of seniors.

Healthy aging becomes a necessity

The percentage of elders in Califor-
nia is growing faster than the rest of
the country (Aldwin and Gilmer 2001).
California’s population of seniors 65
and over is about 4.1 million, or 11.2%
of the total population, and county
proportions vary (US Census Bureau
2010). The ethnic composition of seniors
65 and older is about 16% white, 10%
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Asian/Pacific Islander, 8% black, 7%
American Indian, and 4% Latino (Lopez
2002).

Between 1990 and 2020, more than
half of California counties were ex-
pected to double their proportion of
seniors 65 and over (AOA 2003). Seniors
85 years and older will increase at the
highest rate, more than 150% in 38 of
California’s 58 counties. The signifi-
cance and impact of this oldest group
will become more evident between 2030
and 2040, when the first wave of baby
boomers reaches age 85 (CDA 2003).

This demographic shift has thrust
health and quality-of-life issues dur-
ing the oldest years into the public eye.
With one in four families currently car-
ing for a family member, the Institute of
Medicine (2008) reported that some feel
older people are unproductive, cost too
much and cause intergenerational con-
flict. Health-care and other costs have
forced aging issues into the institutional
consciousness of the social, educational,
economic, financial and medical/
health-care systems. Promoting healthy
aging is expected to become more im-
portant as the baby-boom generation
places increasing demands on health
care and other service systems (Albert
et al. 2002).

Three important aspects of healthy
aging are physical health, mental health
and active engagement with life (Rowe
and Kahn 1997). The goal of Healthy
People 2000 was to increase the span
of healthy life, but Healthy People
2010 stresses quality of life and overall
well-being, along with increasing life
expectancy (US DHHS 2000). Adding
life to years rather than years to life
is a quality-of-life concept. Biological

scientists agree
that optimal nutri-
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Fig. 1. Obesity rates of California
elders with body mass index (BMI)
more than 30, in 2001. (Estimates are
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tion and physical
activity contrib-

ute to the overall
quality of life at

any age, especially
for older adults
(Hughes et al. 2005).
No single segment
of society can benefit
more from improved
diet and nutrition and
regular exercise than the
elderly (Drewnowski and
Evans 2001).

Studies to assess the nu-
tritional needs of elders living
independently (those not in in-
stitutional settings or hospitalized)
have not been a major part of main-
stream research in California or the
nation, and much of the early research
focused on disease conditions as op-
posed to healthy-living indicators and
promotion.
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Nutrition and wellness risk factors

Several longitudinal studies now
under way are examining the basis for
good health in the very old, as well as
the potential causes of frailty and com-
mon diseases (Ljubuncic et al. 2008).
Chronic diseases that compromise
their quality of life and well-being af-
fect more than 90 million Americans.
For example, obesity (a high-risk factor
for diabetes) and other nutrition and
lifestyle conditions are common na-
tionwide. Based on a body mass index
greater than 30%, 39.7% of California se-
niors over age 65 were overweight and
16.6% were obese in 2003 (fig. 1).

In a national
cohort study,
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Fig. 2. Topfive chronicillnessesin California, 2001. Source: Wallace etal. 2003.

development of
degenerative dis-
eases associated
with aging (fig. 2),

Cancer
(other than skin)

Arthritis

168 CALIFORNIA AGRICULTURE ¢ VOLUME 64, NUMBER 4

e
e
g

unreliable for Madera, Napa, Nevada,
Plumas and Sierra counties.) Source:
Wallace et al. 2003.

Lassen

Obesity (%)
10-14
@ 15-18
w\ 19-22
S 23-26

San Bernardino

Santa Barbara
Los Angeles

S Riverside
illness. While

links between diet

and exercise and chronic disease are
well documented, more research is
needed on how best to use quality-of-
life approaches and perceived benefits
as motivations for behavior change.

Changes in diet and activity pat-
terns are most effective in preventing
nutrition-related conditions when they
are initiated early in life, but positive
benefits can be achieved at any age.
Nutrition, however, is not routinely
integrated into the health care of older
Americans, such as screenings for
hypertension, cholesterol, hearing, vi-
sion, blood sugar and certain cancers
(Chernoff 2001). Hypertension, which
has major nutrition implications, is a
risk factor for a number of other chronic
diseases; prevalence rates among the el-
derly population in California counties
range from 41% to 45%, to 60% to 63%
(fig. 3).

Which aspects of improved diet,
nutrition and fitness contribute most to
wellness and quality of life in the aging
process is a crucial research question.
Extrapolating values from younger
adults for older adults is believed to be
insufficient, as is defining adequate nu-
trition by the amount of particular nu-
trients needed to maintain blood serum
levels (Saltzman and Russell 1998).

and delay

recovery from



The Dietary Guidelines for
Americans, first published in 1980 as
Recommended Dietary Allowances
(RDAs), makes recommendations for
a pattern of eating that is adaptable
by the public. As updated in 2005, the
guidelines acknowledge that consum-
ers need good advice to make informed
choices about diets that support longer,
healthier and more active lives (US
DHHS 2005a). However, there is limited
science-based research delineating the
nature of and quantitative requirements
for healthy and active older Americans
(Amarantos et al. 2001). Some biological
scientists believe the Dietary Guidelines
for Americans should consider the
functional application of nutritional
requirements for optimal aging from a
health-promotion perspective.

Diverse approaches are needed
for health professionals and clients to
understand the causes and effects of
under- and overnutrition on wellness,
common diseases and frailty among
the elderly. For example, adequate nu-
trients could be measured in terms of
improvement in disease markers such
as homocystine (an amino acid believed
to increase the risk of heart disease
at elevated concentrations), and the
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Fig. 3. Hypertension rates of California
elders (ever diagnosed), 2001. Source:
Wallace et al. 2003.
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prevention of chronic diseases such as
osteoporosis (Wallace 2005).

Physiological changes in seniors

Dietary intake and patterns can
change with age, and there is some
evidence of change in metabolic and
absorptive functions. A review of
cross-sectional and cohort data found
a total energy decline of 1,000 to 1,200
kilocalories (kcal) among males and 600
to 800 kcal among females (Wakimoto
and Block 2001). Reduced intake of
most other nutrients ranged from one-
fifth to one-third of established RDAs.
However, the impact of these reduced
intakes on the nutrition and wellness
of independent-living, active, older
Americans is not known.

A number of physiological reasons
have been suggested for the decreased
food intake observed among the aged
(Morley 2001). It may be related to the
adaptive relaxation of the bottom of
the stomach (fundus), which occurs as
we age, increasing the rate at which the
stomach fills and leading to early satia-
tion — the feeling of being full. The
hormone cholecystokinin, produced
in the walls of the small intestine, is
secreted in the upper small intestine
(duodenum). This hormone triggers the
release of digestive enzymes and bile
from the gallbladder, but it can also sup-
press hunger by acting on receptor sites
located throughout the central nervous
system. Cholecystokinin production
increases in the elderly, and the higher
levels may contribute to a number of
physiological changes including the
slowing of gastric emptying, suppres-
sion of appetite and reduction of food
intake. If the reduction of food intake
is severe, it can lead to malnutrition.
The elderly are also more sensitive to

the appetite-suppressive effects of the
hormone, which is believed to affect
a range of metabolic responses in

the stomach, gallbladder and
small intestine, and lead to

feelings of nausea.
Some mild or
low-grade inflam-
matory disorders,
and decreased
activity of the
hypothalamus
(the portion of the
brain that exerts

N III

Dietary intake changes with age, perhaps
due in part to physiological changes in the
digestive system that make older people feel
full faster.

control over visceral activities, water
balance, temperature and sleep) may
also result in reduced food intake. In
older men, declines in the hormone
testosterone and increases in the hor-
mone leptin, which regulates hunger
and energy expenditure, may also
explain some of the decline in energy
and food intake. Studies at UC Davis
with senescent (aging) Fischer rats have
documented shorter feeding times and
smaller intakes, which may be sug-
gestive of earlier satiation (Blanton et
al. 1998).

In general, the small intestine un-
dergoes few clinical and physiologi-
cal changes in aging. However, about
one-third of older adults suffer from
an “aging gut,” which can lead to a re-
duction or inability of the stomach to
secrete gastric acid (atrophic gastritis).
The lack of gastric acid can lead to an
overgrowth of bacteria in the small
intestine and may have an impact on
the absorption of micronutrients such
as iron, folate, calcium, vitamin K and
vitamin B-12 (Saltzman and Russell
1998). Lactose intolerance (the inability
to digest milk), common among about
25% of elders worldwide, can lead to a
restriction in the intake of dairy prod-
ucts and sometimes, the development of
osteoporosis.

Aging and nutrient intakes

Cellular senescence (aging) is de-
scribed as the process in which nor-
mal, diploid, differentiated cells (those
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USDA

The relationship between certain nutrients and particular diseases is well established, such as
iron and anemia, and calcium and osteoporosis; but the role of aging in how the body processes
nutrients is not well understood.

having two sets of chromosomes) lose
the ability to divide and, therefore,
die. Senescence of the whole organ-
ism is characterized by a decline in
the organism’s ability to respond to
stress, homeostatic imbalance and an
increased risk of diseases associated
with aging, leading ultimately to death.
Genetics may affect the natural rate of
aging within species as seen in mice,
which are elderly at about age 3, and
some reptiles and fish, which age at

a much slower rate. Life-span varia-
tion within species may be related to
inherited differences in the organism’s
ability to slow the aging process, such
as the efficiency of DNA repair, lev-
els of antioxidant enzymes and rates
of free-radical production, called the
Gompertz-Makeham law of mortality
(Gompertz 1860).

Among humans, however, variables
such as gender, economics, poverty,
environment, diet, public health and ac-
cess to medical care affect the life span
of populations in the United States and
other countries and lead to differences
between population groups. Thus, hu-
man life expectancy does not adhere to
Gompertz’s law of mortality after age 30
(Ekonomov et al. 1989; Pakin and Hri-
sanov 1984). However, life expectancy
may be calculated starting with age-
specific death rates and used statistically
to summarize the health status of popu-
lations or groups (Lee and Carter 1992).

Historically, there are known rela-
tionships between some nutrients and
disease processes, including scurvy
and vitamin C, beriberi and vitamin B,
vision-related disease and vitamin A,
anemia and iron, and osteoporosis and
calcium. If aging/senescence is techni-
cally defined as a progressive failure
of genes to maintain and repair, which
leads to a reduced capacity of biological
systems to function in a homodynamic
fashion, how does nutrition enter into
the equation? What intercellular or
biochemical responses associated with
the biological processes of aging cells
are nutrient driven? A theory related
to evolution suggests that genes that
increase fitness in early life may have
negative affects in later life. For ex-
ample, a gene that codes for the deposit
of calcium in the bones in early life may
have negative affects in old age if it pro-
motes calcium deposits in the arteries
(Williams 1957).

Some research questions relevant
to the broader issues of nutrition and
wellness concern the impact of selected
nutrients on chronic diseases of ag-
ing. For example, sucrose and dietary
carbohydrates (sugars and starches) are
significant because type 2 diabetes is
so prevalent, occurring in about 15% of
Californians over age 65. We need to
understand the role that these nutrients
play in the disease’s prevention, onset
and management.
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Basic animal research conducted
at UC and other institutions has in-
creased our understanding of cellular
and whole-organism responses to
selected nutrients during the onset
or progression of the aging process.
General research with Sprague-Dawley
and Fischer rats, and in vitro studies
at UC Davis, have examined a number
of questions, including: rates of aging;
alterations in food intake and body
temperature; the interactions of dietary
restriction, dietary carbohydrates and
life span; the hypothalamic affect in the
control of food intake during aging; and
the cellular proliferation of brown adi-
pose tissue (fat).

UC Davis researchers have published
a number of relevant studies on issues
such as the impact of age and diet on
glucose tolerance; dietary sugars and
lipid metabolism; and aging, meal pat-
terns and reduced food intake. A client-
centered report of relevant university
studies on aging is needed to present
a more detailed prospectus for the UC
Division of Agriculture and Natural
Resources (ANR) and its constituents.
UCCE could develop user-friendly
education briefs and/or fact sheets for
use by the general public. An important
objective of the report(s) should be how
these findings can be used to develop
a strategic plan of applied research,
educational programs and intervention
strategies to address the nutrition and
wellness needs of California’s elders.

Physical components of nutrition

Many elders have trouble eating and
accessing healthy foods. Their food
choices may be partly based on factors
other than nutrition knowledge (US
DHHS 2005b). For example, an upset
stomach may result in the avoidance of
foods suspected of causing the prob-
lem, ultimately limiting the intake of
fiber, vitamins, calcium and protein.
Difficulty chewing may affect the
consumption of meat, fresh fruits and
vegetables. Food may seem to have no
flavor or taste bad, and medicines can
affect appetite.

Food availability may be affected if
elders are unable to shop, drive, walk or
stand for long periods of time. Cooking
may be limited if they have problems
standing or holding utensils, pots and
pans, and so on. Poor appetite or lack



of appetite may plague elders who

live alone, are lonely or do not feel like
cooking, while the lack of funds to buy
food affects food accessibility, availabil-
ity, quality and variety.

Finally, low literacy may mean that
some elders are unable to read or com-
prehend nutrition and wellness infor-
mation. Poor vision can make it difficult
to read nutrition labels and to control
intakes of dietary sodium, sugar and
fat, as well as to avoid foods to which
one is sensitive.

Role of socioeconomic factors

While chronic diseases and illnesses
are more prevalent in older adults, poor
health is not an inevitable consequence
of aging. The annual decline in serious
and less-serious chronic illness disabil-
ity, ranging from 0.7% to 2.3% from 1982
to 1999 in a number of national stud-
ies, reveals a healthier group of older
people than suspected, particularly
those over 85. This decline in chronic
illness and disability may be due to bet-
ter nutrition, lifestyle and health care.
This theory suggests that investments
in health-care technology and nutrition
could preserve human capital in the
U.S. economy. (Crimmins et al. 1997;
Ljubuncic et al. 2008).
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Fig. 4. California elders in poverty, 2001.
Source: Wallace et al. 2003.
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Nonetheless, the diets of many older
Americans do not provide the nutrient
levels needed to maintain a healthy
body (Weimer 1997). To understand
functional impacts on the nutrition and
health status of the aging population,
factors such as education, finances,
mobility, general health status, physi-
ological needs, physical exercise and
knowledge about nutrition, wellness
and disease prevention must be taken
into account.

The U.S. Department of Agriculture
Economic Research Service (USDA/
ERS) continuing survey 1989-1991
found that education and income were
positively related to the nutrient con-
sumption of elderly heads of house-
holds. Elders at 130% of the poverty
level tended to have lower nutrient
intakes than those with higher incomes
(Weimer 1998). In California, more than
28% of seniors over 65 live at 200% of
the poverty level, and more than 8%
live below the poverty level (fig. 4) (see
box).

Food security and limited incomes

Food security (social and economic
access to sufficient, safe and nutritious
food that meets dietary needs and
food preferences) among the elderly is
associated with food availability, af-
fordability, accessibility and utilization.
Along with Social Security income,
the Food Stamp Program has made
positive contributions to nutrient intake
in some instances (Hama and Chern
1988). Compared to food-secure elders,
food-insecure elders most often present
multiple problems that prevent them
from achieving nutritional well-being.
They often seek out food assistance pro-
grams and have poorer nutritional and
health status than food-secure elders
(Frongillo and Jung 1999).

USDA'’s report of a 2000 study,
Low-Income Households’
Expenditures on Fruits and
Vegetables, found that
low-income households
spent less per capita
on these food items
than higher income
households (Blisard
et al. 2004). In this
report, Cornell
University re-
searchers examined

the factors associated with food inse-
curity among the elderly, their affect on
nutritional and health status and the
impact of food assistance programs on
the needy. They found that low income,
education levels, minority status and
participation in food assistance pro-
grams were significantly related to food
insecurity (see box).

USDA/ERS 1989-1991 continuing
survey findings

The USDA Economic Research Ser-
vice conducts continuing surveys
about every 3 years; the 1989-1991
survey assessed changes in di-
etary behavior. The dietary intake
estimates were averages for 15,968
individuals of all ages (excluding
breastfed children) who provided at
least 1 day of information.

¢ Highly educated and higher
income elders consumed more
vitamin E, vitamin C, vitamin
B6, niacin, calcium, phosphorus
and magnesium.

e Low-income elders consumed
significantly fewer calories and
eight of 11 nutrients, except vita-
min E, calcium and iron.

* Geographically, elders in the
U.S. Northeast consumed more
calories, fat, vitamin C, vitamin
B6, niacin, phosphorous and
magnesium.

¢ Urban elders generally were
more deficient in iron than sub-
urban or rural residents.

e Blacks consumed fewer calo-
ries, fat, vitamin E, vitamin B6,
niacin, calcium, phosphorus,
magnesium, iron and zinc than
whites; Hispanics consumed
more protein than whites.

e Women were more deficient in
all nutrients than men, except
vitamin C.

¢ Elders diagnosed with chronic
diseases such as diabetes, cancer
and heart disease tended to con-
sume significantly less fat.

Source: Frongillo and Jung 1999.
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In addition to food security issues,
self-assessments of limited-income
seniors (n = 377) from 22 senior cen-
ters in Alameda County found that
literacy was an important consideration
in compliance with nutrition- and

Nutrition recommendations for
adults over age 50

* Achieve adequate nutrition
within calorie needs from
nutrient-dense foods, and
limit saturated and trans fats,
cholesterol, added sugars, salt
and alcohol.

* Maintain body weight in a
healthy range, and lose weight
slowly.

e Participate in 30 minutes of mod-
erate physical activities daily to
reduce the functional decline
of aging.

o Keep fat consumption between
20% and 35% of total caloricintake.

* Choose fiber-rich carbohydrates
such as fruits, vegetables and
whole grains.

e Limit sugar, caloric sweeteners
and starch to prevent dental
problems.

e Use no more than 2,300 milli-
grams sodium (1 teaspoon table
salt) per day, and eat potassium-
rich fruits and vegetables to
reach 4,700 milligrams per day
total salt.

* Middle-aged and older, hyper-
tensive and black adults should
reduce salt intake to 1,500 mil-
ligrams per day.

¢ Limit daily alcoholic bever-
ages to two for men and one for
women.

¢ Do not consume alcohol if it can
interact with medications, or
when medical conditions pro-
hibit its use.

* To prevent food-borne illness, do
not eat unpasteurized, improp-
erly cooked or uncooked foods.

Source: US DHHS 2005a.

wellness-related prevention and man-
agement plans. Literacy level was a key
factor in the participants’ belief that
they could comply with nutrition and
lifestyle changes related to disease pre-
vention and treatment. Many reported
that they were confused by the volume
and kinds of information they received
from either the public, media or health-
care providers (see pages 189, 195).

Promoting improved quality of life

Quality of life includes physical and
mental well-being as well as overall sat-
isfaction and engagement with life; ex-
amples include close relationships with
family members, active participation in
religion or politics, and other relation-
ships with the world (Wallace 2005).
Interventions to promote quality of life
are more effective if they can be inte-
grated into a person’s normal activities,
such as easily available, low-cost fresh
fruits and vegetables, or safe parks
where people can exercise (IOM 2005).
Good nutrition can help to improve the
quality of life of older Americans by
preventing malnutrition or dietary de-
ficiencies, and promoting optimal body
functioning (see box).

Reluctance to develop health promo-
tion programs targeting independent-
living older people has stemmed from
the preconceived notion that individual
seniors will not follow plans or change
their lifestyle. However, not all seniors
are stuck in their old ways (Amarantos
et al. 2001). Chernoff (2001) studied re-
ductions in salt and fat intake among
older people and found that behavioral

ol = ANy “‘a

changes were associated with the belief
that a healthier diet would contribute

to better health. A survey of men and
women 51 years and older found that
trying to follow a healthful diet was the
most consistent reason given for the use
of vitamin and mineral supplements
(Sebastian et al. 2007). Higher levels of
some nutrients were also associated
with supplements (Archer et al. 2005).

The Food Marketing Institute’s 2006
Shopping for Health Survey found an
increased interest in health and nutri-
tion across all age groups (Gorman
2007). However, some high-risk, older-
adult audiences are still not being
reached with messages about the rela-
tionship between nutrition and well-
ness, and quality of life.

Knowler et al. (2002) suggested that
lack of profit motive may hamper the
effective promotion of lifestyle changes
to achieve improved states of well-
ness. For example, promoting exercise
would improve the health of seniors,
but companies are not likely to profit if
older adults decide to walk around their
neighborhoods each morning.

Future prospects

If the goal of healthy aging is to add
life to years, rather than years to life,
then nutrition plays an important role
— along with activity to enhance physi-
cal strength, stability, mobility, feelings
of wellness and independence. Research
by UC faculty and specialists has con-
tributed significantly to basic knowl-
edge of the aging process and the roles
of selected nutrients. The University
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Physical activity enhances strength, stability, mobility, and overall wellness and independence,
but public health messages touting its benefits rarely target seniors.
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The goal of healthy aging is to add life to years, rather than

years to life.

is in a unique position to lead efforts

to change the conditions under which
elders live. For example, UCCE could
facilitate partnerships among local
growers and senior facilities to pro-
mote fruit and vegetable consumption.
Likewise, local advisors and educa-
tors can help to increase nutrition and
wellness knowledge in order to change
voluntary health behaviors such as diet
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