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Abstract

A nutritionally vulnerable older adult has a reduced physical reserve that limits the ability to
mount a vigorous recovery in the face of an acute health threat or stressor. Often this vulnerability
contributes to more medical complications, longer hospital stays, and increased likelihood of
nursing home admission. We have characterized in this review the etiology of nutritional
vulnerability across the continuum of the community, hospital, and long term care settings. Frail
older adults may become less vulnerable with strong, consistent, and individualized nutritional
care. Interventions for the vulnerable older adult must take their nutritional needs into account to
optimize resiliency in the face of the acute and/or chronic health challenges they will surely face
in their life course.
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Introduction

What does it mean to be vulnerable? In the health context, a background of predisposing
factors determines the ability of an individual to respond to stressors or precipitants. A
vulnerable older person has a greater accumulation of detrimental predisposing factors (e.g.,
multiple medical conditions, obesity, and limited social support) relative to protective
factors (e.g., ample stores of muscle mass). When an acute stress arises, perhaps a bout of
influenza or a need for surgery, the individual is unable to mount a vigorous recovery and
may never fully return to their pre-stress baseline. The term “nutritionally vulnerable”
evokes the classic image of a home-bound elder with limited resources and/or medical
disabilities that preclude the consumption of a fully adequate diet. Surely, these individuals
remain on the radar of concern in geriatric nutrition. However, a very broad array of
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dynamic challenges contributes to nutritional vulnerability in today’s older adults. Here we
address and explore these varied concerns that span the continuum from older adults living
in the community to those in health care institutions, as well as those making transitions
among these settings. Well-established topics will be briefly addressed, so that we can more
fully explore the newer and understudied topics.

Nutritional Vulnerability in the Community

Many factors impact the quality and quantity of dietary intake in community dwelling older
adults. Older adults are predisposed to nutrient deficiency due to a decline in total and
resting energy requirements (physical inactivity, loss of lean muscle mass and increased
adiposity) that gradually reduces food intake while vitamin and mineral needs remain
unchanged or increased [1]. Furthermore, biomedical, psychosocial, and environmental and
economic factors also seriously impact nutritional status in older adults. The breadth of
potential causes of reduced dietary intake contributing to nutritional vulnerability in older
adults is illustrated by examples from the three domains of Physiologic/Biomedical, Psycho/
Sacial, and Environmental/Economic in Table 1.

Biomedical and Physiologic Determinants

In the physiologic sense, vulnerability equates closely with a more familiar term used to
describe age-related decline, namely “frailty”. Frailty is a clinical syndrome characterized by
increased vulnerability to adverse health outcomes including acute illness, decline in
physiological reserve, and increased risk for adverse outcomes including acute illness,
disability, falls, hospitalization, need for long-term care, and death [4]. The definition of
frailty varies across disciplines, which makes it difficult to identify the prevalence and
impact on community-dwelling older adults. However, commonly agreed upon etiologies
include acute or chronic illness, inflammation, malnutrition, and inactivity [5]. In a recent
systematic review of the literature, Shamliyan et al. found the pooled prevalence of frailty
among community dwelling older adults to be approximately 14% using the phenotype
frailty definition (three or more of the following: weight loss, fatigue, exhaustion, weakness,
low physical activity and slowness, and mobility impairment), with the greatest prevalence
among those who were 80 and older, African American, and female [6]. Sarcopenia, the
age-related loss of lean muscle mass; dynapenia, the age-related loss of muscle strength;
rapid weight loss, and excessive adiposity are all contributing factors to the development of
frailty and all are greatly impacted by dietary adequacy.

A more recent and rapidly growing phenomenon is undernourishment concomitant with
obesity in older adults. Individuals in this condition typically are malnourished in
micronutrients as a result of chronic overeating, under consumption of nutrient rich foods,
and decline in physical activity. As already noted, decreased calorie requirements with age
makes the consumption of all the essential nutrients while not overeating a difficult task.
This is especially evident in older adults who are participating in the Older Americans
Nutrition Act Program (OAANP). Recent research has highlighted not only the increase
prevalence of obesity [7] and obesity-related health problems [8], but also mental health
conditions [9] poor nutritional status [10, 11], inappropriate eating behaviors [12], and food
insecurity [13]. Excess adiposity is associated with many chronic health conditions,
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including disability, decreased quality of life, and frailty, thus placing this cohort at a great
risk for future malnutrition and loss of independence [14, 15].

Life expectancy continues to increase and, as a result, so does the number of older adults
with multiple chronic diseases. Sadly, these extra years of life are often filled with physical
and psychological distress rather than quality time [16]. Increasingly, the focus for health
promotion is on the extension of healthspan as opposed to simply increasing lifespan;
healthspan has been said to encompass “optimal longevity”, not just living longer but living
well.[17, 18] The challenge is that chronic health conditions are a predominant concern for
this population; approximately 46% of older adults have 2 to 3 chronic health conditions,
while 16% have 4 or more [19]. They are more likely to experience physical impairments
and disability, poor quality of life, polypharmacy and mortality [20]. The development of
comorbidities is thought to be due to a combination of genetic, environment, and behavioral
factors [1]. Additionally, income, food security, and access to healthcare all contribute to the
development and progression of chronic health conditions in the aged population [1].

Psychosocial Determinants

Psychosocial factors that contribute to decreased food intake include depression, social
isolation, and loneliness, to name a few. Depression is and continues to be a prevalent
condition in the older population; approximately 7% have major depressive disorders and up
to 17% have clinically significant depressive symptoms [21]. Risk factors for late life
depression include female gender, lower educational status, loss of a partner, cognitive
decline, chronic health conditions, and decline in physical function [22]. The relationship
between malnutrition and depression is multifaceted and complex. Physiological anorexia of
aging is often seen in depressed older adults [23] and leads to a decline in macro- and micro-
nutrient intake, while low serum levels of vitamin D [24], B6 and B12 [25, 26], and zinc
[27] have all been linked to increased risk for depression. To further complicate this
relationship, both depression and malnutrition are associated with functional impairments,
coexisting medical illness, and mortality [28].

Social isolation (objective measure) and loneliness (subjective measure) are common among
community-dwelling older adults who live alone, have functional impairments, lack
transportation, low morale, and report limited social networks [29]. Furthermore, social
isolation and loneliness are associated with chronic health conditions, cognitive impairment,
poor self-reported health, and sleep disorders [30, 31]. Older adults who experience these
psychosocial determinants are more likely to eat alone and often have chronically marginal
nutrient intake, putting them at a greater risk for malnutrition [32]. Of particular concern are
widowed or single older men. These individuals typically have fewer close relationships
outside of their spouse, lack cooking skills, or are physically unable to prepare food [33, 34].

Economic and Environmental Determinants

Food insecurity, defined as “limited or uncertain availability of nutritionally adequate and
safe foods or limited or uncertain ability to acquire acceptable foods in socially acceptable
ways” [35] encompasses not only the lack of economic resources to obtain nutritionally
adequate food, but also the inability to access and appropriately use food. According to the
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USDA, in 2013 the prevalence of food insecurity in the United States was 14.3% of
households. Among older adults, 8.7% of households with an older adult and 9.0% of older
adults living alone were food insecure [36]. Food insecure older adults are more likely to
live below the poverty line, be African American or Hispanic, live alone or with
grandchildren, be unemployed, disabled, have less than a high school education, and rent
instead of own [13, 37].

Low socioeconomic status is a known cause of malnutrition in older adults, due in part to the
limited resources for purchasing food; often, money goes toward less expensive and less
nutritious foods [38]. Previous reviews highlight nutritional outcomes associated with food
insecurity such as inadequate calorie consumption, low consumption of nutrient-dense
foods, and fewer meals per day. [13, 39] Additionally, food insecurity has been linked to
poorer self-reported heath [40], lower quality of life [39], cardiovascular disease [41],
diabetes [42, 43], anemia [44], obesity [7, 45], functional impairment [7], anxiety and
depression [46] [47], and cognitive function [49].

Current and future cohorts of older adults are electing to remain in their homes as long as
possible, “aging in place”, rather than moving to a retirement community, assisted living
facility or nursing home. Environmental factors such as food cost, availability, distance to
obtain food, walkability, safety, and available transportation all influence dietary intake;
when one of these factors is compromised, it can have a detrimental impact on nutritional
status. Lee and Berthelot found that specific community covariates such as socioeconomic
disadvantage, disability and social isolation, contribute to malnutrition-related mortality in
older adults [50].

Nutritional Risks in the Hospital Setting and Care Transitions

Shortcomings in past approaches used to assess nutritional status have hindered efforts to
describe the extent and degree of malnutrition and nutritional risk for geriatric patients in
clinical settings. The use of assessment tools like the Mini Nutritional Assessment (MNA) is
rare in the clinical environment and serum albumin level, although heavily relied upon as a
sole indicator of nutritional status, actually reflects primarily the inflammatory state rather
than the true body store of essential nutrients.[51] Fortunately, as illustrated in Figure 1 and
explained in detail elsewhere [52, 53], a new paradigm for describing malnutrition has been
recently developed and codified. This approach more accurately reflects the close
interrelationship between disease and malnutrition and has been widely endorsed as the best
diagnostic criteria for assessing adult malnutrition in clinical practice. Its use is expected to
substantially improve the accuracy of malnutrition diagnosis and lead to a better
understanding of ways to surmount challenges to nutritional status going forward.

Hospitalized = Nutritionally Vulnerable

Long recognized as a general concern, hospital malnutrition has received considerably more
scientific attention in recent years, as evidenced by a number of recent studies and editorials
[52, 54]. As of 2013, 14.1% of the population in the United States was over the age of 65
years [55], yet this relatively small cohort accounted for the greatest utilization of healthcare
services. This portion made up 34.9% of all hospital stays, with a greater mean length of
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stay and cost per stay than any other age group [56]. This is because older adults have a
higher number predisposing conditions with comorbid illnesses and disabilities and they are
more vulnerable to adverse events during their hospitalization, such as falls, nosocomial
infections, and adverse drug reactions [57-59] This combination of susceptibility and
reduced ability to overcome stressors leads to poor long term outcomes and commonly
results in loss of independence, which is a marker of frailty. The decline of all these
physiological parameters can potentially be directly related to reduced energy intake. When
energy intake is insufficient to meet the demands of the body either due to starvation, acute
illness or chronic disease/disability, then malnutrition becomes the driver that leads to the
further deterioration of functional abilities and inability to recover from disease. The
prevalence of malnutrition is exceedingly high in hospital settings, with 39% of hospitalized
older adults affected worldwide and an additional 47% at risk for malnutrition [60]. One
prospective study suggests that under-nutrition precedes development of disease and
hospitalization in adults older than 70 years [61].

Several recent publications addressing nutritional risk in older patients found that
malnutrition in hospitalized geriatric patients is associated with an increased risk of death at
three months. These papers have further illuminated the profile of malnutrition to include
more clinical characteristics [62, 63], including eating difficulties and other functional
limitations, depression, polypharmacy, pressure ulcers, and cognitive impairment, as well as
social factors and hospital factors such as unnecessarily lengthy periods of medical orders
requiring patients to have nothing by mouth (NPO), frequent meal interruptions and low
acceptance of foods served [63]. It is imperative to recognize both malnutrition and risk of
malnutrition as early as possible during the hospital admission process so that all of the
medical, psychological, and functional factors related to malnutrition can be addressed by an
interprofessional team focusing on the patient’s preferences regarding food choices, timing
of meals, and/or self-feeding strategies within their individual social and environmental
circumstances. We recommend using both the MNA (self or short forms) and the Nutrition
Screening Initiative (NSI) Determine Checklist to most efficiently identify the greatest
breadth of contributing nutritional risk factors.

Pre- and Post-surgical Concerns Reflect Nutritional Vulnerability

More than one-third of all surgical procedures are performed on individuals aged 65 years
and older [64]; this population has higher rates of postoperative complications than for
younger patients, resulting in permanent declines in cognitive and physical function [65].
Poor nutritional status presents an especially high risk situation for older adults undergoing
surgery because it increases the risks for not only more complications [66] during
hospitalization but also poor outcomes after discharge related to more infections [67], poor
healing [68], and increased mortality [69, 70]. The subset of older adults undergoing elective
surgery presents a unique opportunity for intervention because those with nutritional risk
can ideally be identified with enough lead time to develop a viable nutritional support
program that can be centered on the patient’s nutritional needs, food preferences, and type of
surgery, to be sustained throughout the preoperative, hospitalization, and post-discharge
settings. Targeted nutritional strategies with specific macronutrients or commercially
available “immune enhancing” preparations, such as Abbott’s Ensure Immune Health or
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Nestle’s Oral Impact may even be able to mitigate some of the physiological stress of
surgery and thus enhance resilience [66]. The biggest cause for alarm in older adults after
surgery is insufficient action to fully address malnutrition and nutritional risk. While nurses
screen for malnutrition in adults admitted into the hospital over 90 % of the time, as
mandated by The Joint Commission, a known validated screening tool such as the MNA is
used only 37.5 % of the time [71]. And the most concerning results of a recent national
survey of nutritional screening practices in the United States revealed that fewer than 40%
of those identified to be malnourished actually receive a clinical intervention. [71]. To
address this, we wholeheartedly endorse implementing systematic models within institutions
that address key principles as outlined by Tappenden, et al to: “(1) create an institutional
culture where all stakeholders value nutrition, (2) redefine clinicians’ roles to include
nutrition care, (3) recognize and diagnose all malnourished patients and those at risk, (4)
rapidly implement comprehensive nutrition interventions and continued monitoring, (5)
communicate nutrition care plans, and (6) develop a comprehensive discharge nutrition care
and education plan” [52].

Vulnerability during Care Transitions

Another high-risk situation for older adults occurs when they are receiving transitional care,
the care they need when they “move from one care site to another” [72]. When transitional
care is mishandled, the result is often higher levels of complications and likelihood of
hospital readmission [73]. Almost one fifth of Medicare patients discharged from a hospital
require another hospitalization within 30 days due to an acute medical problem [74]. Those
who are particularly vulnerable during transition hand-offs are the poor, the near-poor, and
culturally diverse seniors, especially recent immigrants [72].

The goal of transitional care is “to provide coordination and continuity of health care”
during the transfer [72]. Approximately 40% of patients of those aged 85 and older are
discharged to a long-term care facility (skilled nursing homes, rehabilitation and assisted
living facilities; hereafter LTC). Communication between the hospital and LTC team is
critical during this handoff. For those discharged to home, discharge planning needs to
include a realistic approach to assuring that adequate nutritional support is provided. Several
recent studies have emphasized the need for special assistance to assure adequate nutrition
during the early post-discharge period. Under-nourished older adults are more likely to
experience adverse outcomes upon discharge and are more likely to be readmitted to
hospital [75]. Having easy access to an adequate diet is an important component of recovery
from surgery or illness. However, a commonly reported disconnect between the hospital-
based health care system and community-based social services shows that many seniors who
are eligible for food assistance post-hospital discharge are not receiving it [75-77].
Frequently, these services are being under-utilized by seniors, but in some locations, the
services are under-funded, creating a waiting-list for services such as Meals on Wheels [75].

Threats to Nutritional Status in Long Term Care Settings

For more than a decade, the increased nutritional challenges faced by older adults living in
LTC settings have been recognized and enumerated in studies from around the globe [60,
78-81]. This is not surprising because, for many older adults in LTC, aging brings a
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progressive physiological and medical decline that leads to nutritional vulnerability. Over
time, those able to dine on their own may eventually progress to feeding dependency and
even become altogether unable to consistently consume a nutritionally adequate diet. The
brevity of this section does not reflect a lack of emphasis on this concern but rather the large
body of literature already accumulated on this issue [79, 80, 82, 83].

Estimates of malnutrition prevalence in LTC vary widely, in part because of differing
criteria used; there is no gold standard for nutrition screening tools in LTC [79, 83]. The
evaluative criteria is almost always either a change in weight or BMI or a score on a
validated nutritional assessment tool such the MNA, although MNA use is not common in
U.S. nursing homes. In a recent systematic review of nutritional compromise in nursing
home patients, malnutrition based on Minimum Data Set weight loss criteria of = 5% in one
month or = 10% in 6 months was 6 to 15%, while rates of LTC residents at risk of
malnutrition based on the MNA was 47 to 62% in the majority of studies [79]. In some
regards, it seems surprising that these rates are not even higher, given the constellation of
risk factors faced by older LTC residents [82]. As suggested by Cowan et al, [84] these
factors can be categorized as individual and organizational, but there is no need for a strict
categorization since much overlap can occur, especially in complicated patients. Leading
causes of LTC malnutrition from the recent literature include depression, swallowing issues,
eating/chewing difficulties, immobility, and impaired function, as well as insufficient
staffing in the LTC facility [85]. Other facility factors shown to diminish oral intake include
unappealing food delivery systems, lack of individualization in timing of menu selection and
service, difficulty manipulating dishes, lids and food packages, and overly restrictive and
unappetizing therapeutic diets [86].

Of course, the complicated co-morbidities faced by most LTC residents and the associated
medications also play a role in increasing nutritional risk, along with concerns about oral
health and about eating dependence. The aforementioned review of recent nursing home
studies by Bell et al. documented a rate of total feeding dependency of 11 to 36% and a
range of 8 to 87% of LTC residents needing some assistance at meals. A recent and
unexpected nutrition-related concern in LTC is the challenge of dealing with obesity in these
settings, both in terms of the facility (i.e. special equipment, extra staffing) and nutritional
care planning (i.e. appropriate body weight and caloric intake targets). In fact, being obese
increases the likelihood of institutionalization, although it can also be a reason for admission
refusal by LTC facilities lacking the infrastructure to provide proper care for obese residents
[87-89].

Finally, and perhaps most importantly, a very common reason for nutritional inadequacies in
LTC is cognitive impairment; a large proportion of LTC residents (approximately 65%) are
dealing with Alzheimer’s disease or other dementias that are moderate to severe [90]. The
frailty and cognitive decline brought on as dementia progresses represents a serious threat to
nutritional adequacy as the ability to self-feed, as well as to even recognize hunger, chew
and swallow food, is lost. The adverse impact of chronically inadequate food intake due to
on-going mealtime difficulties is profoundly felt on both physical health and quality of life
for the person with dementia [90]. The stage of the disease process, when advanced, will
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dictate that the goals of care emphasize end-of-life management, as further discussed in the
next section.

Feeding in Advanced Dementia and at the End of Life

End-of-life care constitutes another important situation of extreme nutritional vulnerability
for older adults. Feeding decisions in late stage dementia often provoke wrenching moral
and ethical questions for family members regarding whether or not to continue hand feeding
or opt for tube feeding placement. Ideally, these decisions will be based on sound medical
evidence and efforts to honor the wishes of the patient [91-93]. It is important for both
patients and their families to understand that placing a feeding tube does not necessarily
decrease a person’s risk of suffering. Controlled observational studies have shown that
instituting a tube feeding does not improve survival, aspiration, or wound healing. However,
decision-makers are often not made aware of this information [94-96]. Disadvantages of
feeding tubes placed in persons with dementia include agitation, discomfort, diarrhea,
abdominal pain, and increased risk of local complications [90]. When even the most
dedicated feeding care strategies do not achieve nutritional adequacy, the overall goal
becomes maintaining comfort and quality of life. Careful hand feeding is a viable and often
preferable alternative to tube feeding as an intervention for persons with advanced dementia
[90, 93]. This recommendation was recently supported by both the American Geriatrics
Society and the American Academy of Hospice and Palliative Medicine [93, 97].

In the case of a terminal health condition (expected survival time of weeks to months); there
is also a situation of extreme nutritional vulnerability. In this case, the focus shifts away
from meeting nutrient requirements to emphasize a different type of nourishment, one that
promotes comfort, dignity, and quality of life. While the family may view the provision of
fluids and food as a basic need, in fact case law in the U.S. treats artificial nutrition (enteral
and parenteral) as a medical treatment. This means that the law recognizes the right that a
patient has to refuse artificial nutrition [98]. Feeding at the end of a terminal illness, as in
advanced dementia, challenges both the family and the physician and involves concerns that
go beyond the scope of this brief discussion. As addressed more completely in other
literature [93, 98, 99], including wishes about artificial nutrition as part of Advance
Directives/end of life planning is vitally important. The type of nutritional support chosen in
end-of-life care should be consistent with treatment goals and emphasize comfort and the
patient’s preferences.

Conclusions

Suboptimal nutrition contributes to the disablement process of older adults, wherein they
become progressively more frail and dependent upon health care resources, leading to
increased hospital and nursing home admissions as well as increased emergency department
use [89, 100]. While some contributory causes of malnutrition in older adults are immutable,
many others are amenable to change. Frail older adults may become less vulnerable with
strong, consistent nutritional support. Care plans for these individuals must take their
nutritional needs into account to optimize resiliency in the face of acute and/or chronic
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alth challenges. Future investigations should emphasize interventions targeting modifiable
terminants of nutritional vulnerability in the home, hospital, and long term care settings.
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Nutrition Risk Identified

Compromised Intake or
loss of body mass

Inflammation present?

Mild to Moderate Marked Inflammatory Response

Starvation-related Chronic Disease-related Acute Disease- or Injury-
Malnutrition Malnutrition related Malnutrition

(pure chronic starvation, (organ failure, pancreatic (major infection, burns,

anorexia nervosa) cancer, rheumatoid arthritis, trauma, closed head injury)
sarcopenic obesity)

Figure 1.
Etiology-based malnutrition definitions. Adapted from White et al. [53]
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Factors Associated with Nutritional Vulnerability in Community-Dwelling Older Adults

Table 1

Physiologic/Biomedical
Frailty

Obesity

Chronic health conditions
Anorexia of aging

Oral heath

Presbyosmia
Hypochlorhydria
Medication use

Gastritis

Malabsorption

Psycho/Social

Mental health
Cognition

Loneliness

Social Isolation

Lack of social support
Alcoholism
Bereavement

Eating alone

Environmental/Economic
Financial constraints
Access to food

Food preparation

Living alone
Transportation
Neighborhood walkability
Safety

Adapted from [1-3]

Curr Nutr Rep. Author manuscript; available in PMC 2015 June 01.

Page 16



