NUTRITION IN GERIATRICS

Facts, Research and Intervention *

This publication has been funded by an educational grant frl/ ¥)45.; 1653-5-10 5( $evey Switzerland

1.S.S.N. 1167-4911 WS " . #=a) # (&&.

CONTENTS: s

I- NUTRITION AND COGNITIVE DECLINE WITH AGING

1. Effect of Fish Oil Supplementation on Quality of Life in a General Population of Older Subjects: A Randomized,
Double-Blind, Placebo-Controlled Trial

2. Validity of Estimated Dietary Intakes among Older Adults with Mild-to-Moderate Cognitive Impairment or
Dementia

3. Enteral Tube Feeding for Older People with Advanced Dementia

4. Can Dietary Intervention Help in Management of Problem Behaviors in Dementia?

II-  NUTRITION AND AND LONG-TERM CARE FACILITIES

1. Nutritional Assessment of Residents in Long-Term Care Facilities (LTCFs):Recommendations of the Task Force
on Nutrition and Ageing of the IAGG European Region and the IANA

2. Resident Complaints about the Nursing Home Food Service: Relationship to Cognitive Status

2. Direct Quantitation of Omega-3 Fatty Acid Intake of Canadian Residents of a Long-Term Care Facility

I11- SARCOPENIA AND FRAILTY

1. The Physical Functional Capacity of Frail Elderly Persons Undergoing Ambulatory Rehabilitation is Related to
Their Nutritional Status

2. Higher Inflammatory Marker Levels in Older Persons: Associations With 5-Year Change in Muscle Mass and
Muscle Strength

IV-  IANA (International Academy on Nutrition and Aging) (&"& Meeting, Albuquerque NM, USA July (," (-

&"&
e

I-NUTRITION AND COGNITIVE DECLINE WITH AGING

1. Effect of Fish Oil Supplementation on Quality of Life in a General Population of Older Subjects:
A Randomized, Double-Blind, Placebo-Controlled Trial (1)

The objective of the recent study by Van de Rest et al (J Am Geriatr Soc. 2009 Jun 22) was to
investigate the effect of eicosapentaenoic acid (EPA) plus docosahexaenoic acid (DHA) supplementation
on quality of life (QOL) in a randomized, double-blind, placebo-controlled trial. Three hundred two
individuals aged 65 and older without depression or dementia were included in the study. The
intervention consisted of 1,800 mg/d EPA-DHA (n=96), 400 mg/d EPA-DHA (n=100), or placebo
capsules (n=106) for 26 weeks.Mean age of the participants was 70, and 55% were male. Plasma
concentrations of EPA-DHA increased 238% in the high-dose and 51% in the low-dose EPA-DHA group,
reflecting excellent adherence. Median baseline total WHOQOL scores ranged from 107 to 110 in the
three groups and were not significantly different from each other. After 26 weeks, the mean difference
from placebo was -1.42 (95% confidence interval(Cl)=-3.40-0.57) for the high-dose and 0.02 (95% Cl=-
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1.95-1.99) for the low-dose fish oil group. Treatment with 1,800 mg or 400 mg EPA-DHA did not
affect total QOL or any of the separate domains after 13 or 26 weeks of intervention. The authors
conclude that supplementation with high or low doses of fish oil for 26 weeks did not influence the
QOL of healthy older individuals.

1) van de Rest O, Geleijnse JM, Kok FJ, van Staveren WA, Olderikkert MG, Beekman AT, de Groot LC. J Am Geriatr Soc.
2009 Jun 22

2. Validity of Estimated Dietary Intakes among Older Adults with Mild-to-Moderate Cognitive
Impairment or Dementia (1)

Epidemiologic research is increasingly being focused on elderly persons, many of whom exhibit
mild-to-moderate cognitive impairment. This presents a challenge for collection and interpretation
of self-reported dietary data. There are few reports on the impact of cognitive function and dementia
on the validity of self-reported dietary intakes. Using plasma phospholipid fatty acid profiles as a
biomarker of intake, the authors assessed the validity of an interviewer-administered food frequency
guestionnaire (FFQ) to estimate intakes of 2 marine-based omega-3 fatty acids, eicosapentaenoic acid
(EPA) and docosahexaenoic acid (DHA), among 273 community-dwelling adults aged > or =60 years
participating in the Nutrition, Aging, and Memory in Elders Study (Boston, Massachusetts, 2002-
2008) (Am J Epidemiol. 2009 Jul 1;170(1):95-103). Age- and energy-adjusted Pearson correlation
coefficients for correlations between dietary intakes and plasma phospholipids were consistent
across categories of high and low cognitive function (r = 0.48), based on Mini-Mental State
Examination score, and were similar across clinically diagnosed categories of normal functioning (r =
0.49), mild cognitive impairment (r = 0.45), and dementia (r = 0.52). The FFQ ranked 78% of subjects
to within 1 quartile of their plasma phospholipid EPA + DHA quartile. This frequency was
consistently high across all cognitive categories. With interviewer administration, this FFQ seems to
be a valid method of assessing dietary EPA + DHA intake in older adults with mild-to-moderate
cognitive impairment.

1) Arsenault LN, Matthan N, Scott TM, Dallal G, Lichtenstein AH, Folstein MF, Rosenberg I, Tucker KL. Am J Epidemiol.
2009 Jul 1;170(1):95-103. Epub 2009 May 11.

3. Enteral Tube Feeding for Older People with Advanced Dementia (1)

The use of enteral tube feeding for patients with advanced dementia who have poor nutritional
intake is common. In one US survey 34% of 186,835 nursing home residents with advanced cognitive
impairment were tube fed. Potential benefits or harms of this practice are unclear. The objective of
the present study (Cochrane Database Syst Rev. 2009 Apr 15;(2):CD007209) is to evaluate the
outcome of enteral tube nutrition for older people with advanced dementia who develop problems
with eating and swallowing and/or have poor nutritional intake. Randomized controlled
trials(RCTs), controlled clinical trials, controlled before and after studies and interrupted time series
studies that evaluated the effectiveness of enteral feeding via a nasogastric tube or via a tube passed
by percutaneous endoscopic gastrostomy (PEG) were planned to be included. In addition, controlled
observational studies were included. The study population comprised adults aged 50 and over
(either sex), with a diagnosis of primary degenerative dementia made according to validated
diagnostic criteria such as DSM-1V or ICD-10 (APA 1994; WHO 1993) and with advanced cognitive
impairment defined by a recognised and validated tool or by clinical assessment and had poor
nutrition intake and/or develop problems with eating and swallowing. Data were independently
extracted and assessed by onereviewer, checked by a second and if necessary, in the case of any
disagreement or discrepancy it was planned that it would be reviewed by the third reviewer. It was
planned that meta-analysis would be considered for RCTs with comparable key characteristics. The




primary outcomes were survival and quality of life (QoL). No RCTs were identified. Seven
observational controlled studies were identified. Six assessed mortality. The other study assessed
nutritional outcomes. There was no evidence of increased survival in patients receiving enteral tube
feeding. None of the studies examined QoL and there was no evidence of benefit in terms of nutritional
status or the prevalence of pressure ulcers.Despite the very large number of patients receiving this
intervention, there is insufficient evidence to suggest that enteral tube feeding is beneficial in patients
with advanced dementia. Data are lacking on the adverse effects of this intervention.

1) Sampson EL, Candy B, Jones L. Cochrane Database Syst Rev. 2009 Apr 15;(2):CD007209.

4. Can Dietary Intervention Help in Management of Problem Behaviors in Dementia? (1)

Behavioral symptoms of dementia are often more distressing to family caregivers than cognitive
impairments and may lead to need for institutionalization. It is possible to distinguish two types of
behavioral symptoms: disturbing and non-disturbing (Fig. 1). The main non-disturbing symptom is
apathy that the most common behavioral symptom in individuals with dementia and is often not
treated because apathetic individuals pose little problem for their caregivers. However, presence of
apathy is decreasing quality of life and functional abilities and increases irritability. Presence of apathy
should be addressed by psychosocial interventions such as structured activities, music therapy, or
multisensory behavior therapy (Snoezelen).

Figure 1
Types of behavioral symptoms of dementia that
have negative impact on quality of life of patients

Disturbing symptoms may be divided
according to the precipitating event into those
that are uninvoked and caused by the disease

process itself and those that are invoked either by
environmental or physiological stimuli, or by
interactions with others. Uninvoked symptoms
form the syndrome of agitation that is
characterized by restlessness and by physical or
vocal activity unrelated to the need of the patient.
Environmental or physiological stimuli of
behavioral symptoms include pain, hunger, thirst,
high or low temperature, and noise that disturb
the patient. Interaction with caregivers may result
in resistiveness to care that may escalate into combative behavior. Resistiveness to care is caused by the
lack of understanding by the individual with dementia that the caregiver is attempting to provide
needed care. Because of the communication deficit or because of delusions, individual with dementia
does not recognize the need for care and may consider the caregiver to be the aggressor. Unfortunately,
this defensive behavior is often labeled as aggression.

Aggressive behavior in general is influenced by activities of many neurotransmitters.
Neurotransmitters that potentiate rage in animal experiments include excitatory amino acids, substance
P, catecholamines, cholecystokinin, vasopressin and serotonin (5-HT) acting through 5-HT(2) receptors.
Inhibitory neurotransmitters include gamma-aminobutyric acid, enkephalins, and serotonin acting
through 5-HT(1) receptors. Depletion of 5-HT levels in the brain increased self-aggression in healthy
volunteers and aggression in children with attention deficit/hyperactivity disorder.

Activity of 5-HT neurons in the brain depends on the brain level of tryptophan because tryptophan
hydroxylase, which converts tryptophan into 5-HT, has affinity constant in concentration range that is
achieved after a meal. Tryptophan competes for the transport from the blood into the brain with brain-
chain amino acids that are more prevalent than tryptophan in most protein sources. Thus, paradoxically
the tryptophan brain levels are higher after a carbohydrate-rich meal than after a protein-rich one
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because carbohydrates stimulate release of insulin that promotes metabolism of branch-chain amino
acids in peripheral tissues. Tryptophan transport into the brain is also promoted by a high-fat diet
because fatty acids displace tryptophan from binding on plasma proteins thus increasing concentration
of free tryptophan available for brain transport.

There is an ample evidence indicating the Alzheimergd disease (AD) is associated with serotoninergic
deficit and some data indicate that this deficit may be related to oRXXcVddIgVp behavior. Density of 5-
HT1A receptors determined on autopsy was lower in patients exhibiting oRXXcVddz™_p before death and
oaggressivep subjects exhibited supersensitivity of 5-HT receptors indicating less serotoninergic
acitivity. Polymorphism of 5-HT2A receptors was correlated with oRXXcVddZgVp behavior in two studies
while in another one the same polymorphism was related just to hallucinations and delusions. This
discrepancy may not be surprising since delusions are strongly related to the incidence of resistiveness
to care that is often interpreted as oaggressionp. Similarly, two studies found relationship between
polymorphism of 5-HT transporter that may result in increased reuptake of 5-HT and oaggressivep
behavior while one study found relationship only with psychosis. The relationship between
serotoninergic function and oaggressivep behavior may not be unique for AD because decreased
serotoninergic modulation of the dopaminergic activity was correlated with oRXXcVddZ™ _p and agitation
in frontotemporal dementia.

These data suggest that increasing serotoninergic activity in patients with Alzheimergs disease and
probably also with other dementias, may decrease resistiveness to care and its escalation into combative
behavior that is labeled as oaggressivep. The serotoninergic activity may be increased by some
antidepressants, especially by serotonin selective reuptake inhibitors (SSRIs), and by some atypical
neuroleptics. However, this treatment may have significant adverse effects. SSRI were reported to
increase falls and risk of fractures, and may result in development of a life-threatening serotonin
syndrome. Atypical neuroleptics were found to be effective for treatment of anger and oRXXcvddZ™ _p but
they increase the risk of stroke. The serotoninergic activity may be also increased by administration of |-
tryptophan that is available as a food supplement. However, an epidemic outbreak of eosinophilia-
myalgia syndrome (EMS) occurred in 1989 that was traced to dietary supplements containing I-
tryptophan. Although this might have been due to impurities in a specific batch of I-tryptophan, various
impurities exist in many preparations and, therefore, FDA warns against using I-tryptophan
supplements.

Natural products, containing large amounts of tryptophan, were used in some research studies.
Deoiled gourd seed combined with glucose was found to improve social anxiety, and alpha-lactalbumin
enriched whey protein improved cognitive performance in stress-vulnerable subjects. It is also possible
to increase brain serotonin levels by providing tryptophan rich foods in the diet. It is important to use
foods with high tryptophan/protein ration because after these foods there is less competition for
transport of tryptophan into the brain. Table 1 shows tryptophan content in some foods and
tryptophan/protein ratio indicating how much tryptophan will actually reach the brain. Tryptophan
rich foods with favorable tryptophan/protein ration include milk products and some nuts. Transport of
tryptophan into the brain is also increased by simultaneous administration of high glycemic index
carbohydrates, which increase plasma insulin and metabolism of branch-chain amino acids, and by high
fat content of the diet because fats will increase the concentration of free tryptophan in the blood that is
available for transport into the brain.

Looking at the table, one of the possible high tryptophan foods is high fat ice cream sprinkled with
sunflower or sesame seeds. This food would be quite popular because patients with dementia favor
sweet foods even in the later stages of dementia. Another possible food would be cheese with crackers
or soybeans. Other tryptophan and carbohydrate rich foods may be rice with miso soup, whole grain
pita with hummus (add tomato and red onion slices for flavor), whole grain crackers with organic
peanut butter (add a touch of honey for sweetness, if desired), unsweetened whole grain cereal with soy
milk, rice with lentils, rice with black beans and guacamole, hummus with steamed broccoli, and eggs
with whole grain toast. Tryptophan-rich food also include shrimp, tuna and other fish, poultry meat,




soybeans, lamb and beef but this source does not provide information about tryptophan/protein ratio.

Table 1
Tryptophan Content of Various Foods

Food Protein Tryptophan Tryptophan/Protein

[9/100 g of food] [9/100 g of food] [%]
egg, white, dried 81.10 1.00 1.23
spirulina, dried 57.47 0.93 1.62
cod, atlantic, dried 62.82 0.70 111
soybeans, raw 36.49 0.59 1.62
cheese, Parmesan 37.90 0.56 1.47
caribou 29.77 0.46 1.55
sesame seed 17.00 0.37 217
cheese, cheddar 24.90 0.32 1.29
sunflower seed 17.20 0.30 1.74
pork, chop 19.27 0.25 1.27
turkey 21.89 0.24 111
chicken 20.85 0.24 1.14
beef 20.13 0.23 1.12
salmon 19.84 0.22 1.12
lamb, chop 18.33 0.21 1.17
perch, Atlantic 18.62 0.21 1.12
egg 12.58 0.17 1.33
wheat flour, white 10.33 0.13 1.23
milk 3.22 0.08 2.34
rice, white 7.13 0.08 1.16
potatoes, russet 2.14 0.02 0.84
banana 1.03 0.01 0.87

Joanne Holden, Nutrient Data Laboratory, Agricultural Research Service. United States Department of Agriculture.

An inventive dietitian would be able to compose several high tryptophan menus. It is possible that
such a diet would decrease patientsq anxiety during activities of daily living and decrease risk of
escalation from resistiveness to care to combative behavior. Although the first approach to this problem
should be modification of carVXigVcdy behavior, addition of high tryptophan diet might provide further
help in preventing behaviors, err~ V™ fd]j JRSV]VU Rd oRXXcVddz™_p'

1) Volicer L. J Nutr Health Aging. 2009 Jul;13(6):499-501.
II- NUTRITION AND LONG-TERM CARE FACILITIES

1. Nutritional Assessment of Residents in Long-Term Care Facilities (LTCFs):Recommendations of
the Task Force on Nutrition and Ageing of the IAGG European Region and the IANA (1)

Unintentional weight loss and Undernutrition are major problems among older people living in Long-
Term Care Facilities (LTCF). Undernutrition manifests in LTCF particularly as weight loss and low Body
Mass Index (BMI) and is associated with increased morbidity and mortality as well as with functional
decline. There are many factors associated with poor nutritional status and affecting protein-energy
intake and/or energy expenditure. These include age of 85 years or older, low nutrient intake, loss of
ability to eat independently, swallowing and chewing difficulties, becoming bed-ridden, pressure ulcers,
history of hip fracture, dementia, depressive symptoms and suffering from two or more chronic
illnesses. Nutritional evaluation is an essential part of the Comprehensive Geriatric Assessment (CGA).
This evaluation ranges from methods such as BMI to several validated tools such as Mini-Nutritional
Assessment (MNA). After diagnosis, the management of undernutrition in LTCF requires a
multidisciplinary approach which may involve dietary and environmental improvements and
managing multiple co-morbidities, while avoiding polypharmacy as far as possible. Finally, the need for
supplementation or artificial (tube) feeding may be considered taking into account the CGA and




individual needs. This document presents a succinct review and recommendations of evaluation and
treatment of undernutrition. See more at http://www.springer.com/medicine/family/journal/12603.

1) Salva A, Coll-Planas L, Bruce S, De Groot L, Andrieu S, Abellan G, Vellas B. J Nutr Health Aging. 2009 Jul;13(6):475-83.

2. Resident Complaints about the Nursing Home Food Service: Relationship to Cognitive Status (1)

Most nursing home (NH) residents are not interviewed about their satisfaction with the food service
due to cognitive impairment. The purpose of this study (J Gerontol B Psychol Sci Soc Sci. 2009
May;64(3):324-7) was to determine the proportion of NH residents able to complete a structured
interview to assess food complaints when no cognitive status criteria were used to exclude residents
from interview. Eighty-nine percent of 163 residents wereable and willing to complete the interview,
and 65% expressed complaints about the NH food service. Residents who expressed complaints ate less
of their meals, had less cognitive impairment, and had more depressive symptoms than those who did
not. This study shows that the majority of NH residents are able to reliably answer questions about
their satisfaction with the food service, regardless of cognitive status, and the presence of complaints is
related to poor meal intake and depressive symptoms.

1) Simmons SF, Cleeton P, Porchak T. J Gerontol B Psychol Sci Soc Sci. 2009 May;64(3):324-7. Epub 2009 Feb 27.

3. Direct Quantitation of Omega-3 Fatty Acid Intake of Canadian Residents of a Long-Term Care
Facility (1)

An increased dietary intake of n-3 highly unsaturated fatty acids (HUFA; >or=20 carbons, >or=3
carbon-carbon double bonds), particularly eicosapentaenoic acid (EPA; 20:5n-3) and docosahexaenoic
acid (DHA,; 22:6n-3), is associated with the decreased risk and incidence of several morbidities afflicting
the elderly,including cognitive decline, dementia, rheumatoid arthritis, and maculardegeneration. In
this study, the dietary intake and blood levels of fatty acids were directly determined in residents of a
retirement home or assisted living phase of a continuum of care facility for Canadian seniors (Appl
Physiol Nutr Metab. 2009 Feb;34(1):1-9). Finger-tip-prick blood samples, 3-day food duplicates, and 3-
day food records were collected. The fatty acid composition of food duplicates and blood was
determined by gas chromatography. Fifteen participants (7 male, 8 female; 87.1 +/- 4.8 years of age)
completed the protocol. The daily intake of EPA and DHA combined, determined directly, was 70 mg
(95% CI, 41-119) or 0.036% of total energy (95% CI,0.022-0.058). In finger-tip-prick blood, the percent of
n-3 HUFA in total HUFA of whole blood, a biomarker of n-3 polyunsaturated fatty acid status, was 28.8
+/- 5.2%. Correlations between daily n-3 HUFA intake and n-3 HUFA in blood were not significant (r =
0.14; n = 15), but became significant after the removal of 2 participants who appeared to consume fish
irregularly (r = 0.59; n = 13). The n-3 HUFA intake and corresponding n-3 HUFA blood levels of
Canadian long-term care residents are lower than levels estimated to prevent several morbidities
associated with aging.

1) Fratesi JA, Hogg RC, Young-Newton GS, Patterson AC, Charkhzarin P, Block Thomas K, Sharratt MT, Stark KD. Appl
Physiol Nutr Metab. 2009 Feb;34(1):1-9.

I11- SARCOPENIA, FRAILTY

1. The Physical Functional Capacity of Frail Elderly Persons Undergoing Ambulatory Rehabilitation
is Related to Their Nutritional Status (1)

The objectives of this study was to estimate the prevalence of malnutrition in frail elders undergoing
rehabilitation and the association between their nutritional status and physical function (J Nutr Health
Aging. 2008 Dec;12(10):721-6).One hundred twenty one women and 61 men were included from an




bservational study of new participants undergoing ambulatory Rehabilitation in two Geriatric Day
Hospitals (GDH) in Montreal, Quebec. The nutritional status was assessed with a composite index based
on anthropometric measurements and serum albumin, as well as using the Mini Nutritional Assessment
(MNA) questionnaire. Patients were classified as well-nourished, having mild/at risk of malnutrition or
malnourished. Body composition was estimated by bioimpedance and handgrip strength and gait
speed by standard methods. Results : 13% of patients were found to be mildly malnourished, whereas
6% were malnourished. Malnourished patients were older and had worse cognition, lower BMI, and %
body fat (all p <0.05). Malnourished patients and those with mild malnutrition had lower weight, triceps
skinfold thickness, muscle and fat mass (all, p < 0.003). Handgrip strength was different according to the
nutritional status (p = 0.034) and correlated with muscle mass (r = 0.65, p < 0.001). MNA classified 53%
of patients as being at risk whereas 3% were malnourished and it correlated with gait speed (r = 0.26, p =
0.001). Authors conclude that there is a high prevalence of patients in Geriatric Days Hospital at risk or
with mild malnutrition. Being malnourished was associated with worsephysical performance, which
suggests that a nutritional intervention may be of benefit in improving their physical function.

1) Chevalier S, Saoud F, Gray-Donald K, Morais JA. J Nutr Health Aging. 2008 Dec;12(10):721-6.

2. Higher Inflammatory Marker Levels in Older Persons: Associations With 5-Year Change in Muscle
Mass and Muscle Strength (1)

There is growing evidence that higher levels of inflammatory markers are associated with physical
decline in older persons, possibly through the catabolic effects of inflammatory markers on muscle. The
aim of this study (J Gerontol A Biol Sci Med Sci. 2009) was to investigate the association between serum
levels of inflammatory markers and loss of muscle mass and strength in older persons. Using data on
2,177 men and women in the Health, Aging, and Body Composition Study, authors examined 5-year
change in thigh muscle area estimated by computed tomography and grip and knee extensor strength in
relation to serum levels of interleukin-6 (IL-6), C-reactive protein, tumor necrosis factor-alpha (TNF-
alpha), and soluble receptors (measured in a subsample) at baseline. Higher levels of inflammatory
markers were generally associated with greater 5-year decline in thigh muscle area. Most associations,
with the exception of soluble receptors, were attenuated by adjustment for 5-year change in weight.
Higher TNF-alpha and interleukin-6 soluble receptor levels remained associated with greater decline in
grip strength in men. Analyses in a subgroup of weight-stable persons showed that higher levels of
TNF-alpha and its soluble receptors were associated with 5-year decline in thigh muscle area and that
higher levels of TNF-alpha were associated with decline in grip strength. In conclusion TNF-alpha and
its soluble receptors showed the most consistent associations with decline in muscle mass and strength.

1) Schaap LA, Pluijm SM, Deeg DJ, Harris TB, Kritchevsky SB, Newman AB, Colbert LH, Pahor M, Rubin SM, Tylavsky FA,
Visser M; for the Health ABC Study. J Gerontol A Biol Sci Med Sci. 2009 Jul 21.

IV- IANA (INTERNATIONAL ACADEMY ON NUTRITION AND AGING) 2010 MEETING,
ALBUQUERQUE NM, USA JULY 26,27 2010

The next IANA conference will be hosted in Albuquerque , USA, at the Hyatt Tamaya Regency
Ressort. The meeting will focuse on new researches on Nutrition and Alzheimer & Cognitive Decline ;
Sacropenia : New Drugs Developments, Body Composition and Aging, Frailty Nutrition and Mobility
Disorders in the Elderly, Obesity in the Elderly, Nutrition in Long nterm care facilities. For futher
informations go to : http://www.healthandage.com/html/min/iananda. For more information contact:
University of New Mexico, Office of Continuing Medical Education, MSC09 5370 - 1 University of New
Mexico, Albuquerque, NM 87131-0001, (505) 272-3942, (505) 272-8604 fax, e-mail
kbreckenridge@salud.unm.edu







