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Nutrition on Aging:

Health promotion and 

Preventive Medicine

Aging on Nutrition:

Clinical Nutrition and 

Geriatric Medicine
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Hospital malnutrition

ÅMalnutrition in hospitalized elderly 30-60%

ÅDuring illness further decline

ÅSerious implication on recovery

ÅElderly enter with less metabolic and functional reserves

 ˔1 .McWhirter and Pennington. Incidence and recognition of 

malnutrition in hospital. BMJ 1994;308:943-8

2. Naber TH et al. Prevalence of malnutrition in nonsurgical  hospitalized patients and its association with disease complications. Ame J Clin Nutr 
1997;66:1232-9.
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Malnutrition

Å Imbalance between intake and 

requirements.

Å Results in: 

1. altered metabolism

2. Impaired   function  

3. Loss of  body mass
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Weight Loss
Summary of 5 studies on 448 subjects: in and out 

patients, mean age > 62.

ÅNeoplasm 6-36%

ÅGastrointestinal 6-18%

ÅEndocrine 4-10%

ÅCardiopulmonary 2-14%

ÅPsychiatric 9-42%

ÅOthers  8-22%

ÅUnknown 10 -36%



10/19/2008 Yitshal Berner M.D. MPH 7

Failure to thrive-FTT in elderly

1. Low nutritional parameters

2. Active disease

3. Depression

Å Contra version about definition but not to 

altitude
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Non Specific and Altered 

Presentation of Disease.

ÅLocus of deficit is less reliable  guide in 

elderly, vulnerable systems decompensate 

from systemic disease, usually in the 

weakest link.

Å Painless MI Bayer AJ JAGS 1986:34,263

Å Latent Pneumonia. Osler W

Å TTX Apathetic Thomas FB Ann Int Med 1970:72,679.
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Functional  Loss
Abrupt Functional loss-Reliable Sign of 

Disease

ÅFinal common 

pathway in clinical 

problems.

ÅDecrease ability to 

meet oneôs own needs.

Å (Applegate  WB,  NEJM  1990,322: 

1207-1214).

Measurements:

Å ADL, IADL,Cognition with 

different tools.

Sole manifestation of 

Disease.

Å Eating disorders.

Å Falls.

Å Confusion

Å Lethargy

Å Dizziness

Å Incontinence., 
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FUNCTION

DISEASE

Malnutrition

BEHAVIOR

Delirium

Depression

FRAILTY

Strength

Balance

Gait

Polypharmacy

Renal failure

CHF

COPD

Diabetes

InfectionAnemia

Imteraction disease ïfunction in elderly
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Diseases Associated with 

Increase in Nutritional Needs.

ÅSevere Congestive Heart Failure- CHF.

ÅChronic Obstructive Airways Disease.

ÅThyrotoxicosis.

ÅInfections.

ÅParkinson.

ÅInflamatory diseases.

ÅMalignancies.
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Drug related side effects on nutrition

Chemotherapy

Narcotics

Antibiotics (eg Vit K)

Neuroleptic

Digoxin and anti arrhythmic

Ace inhibitors

Drugs affecting liver and kidney metabolism
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In elderly-special consideration

1. Delirium

2. Dentition

3. Immobilization

4. Anorexia

5. Increased drug effect

6. Socio economic status
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Hospital routines leading to 

insufficient intake

ÅNPO

ÅBlood sampling on fasting state

ÅDrug delivery timing

ÅEarly dinner

ÅShort intervals between meals

ÅProlonged night fasting

ÅAdjustment reaction
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Disease has the potential to 

aggravate malnutrition-three Aôs

ÅResponse to stress may alter:

1. Appetite.

2. Absorption

3. Assimilation of nutrients
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Multidiscipline length of stay -LOS

21 century Internal Medicine wards
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Neuropharmacological 

Changes in Alzheimer Disease-

Associated with Anorexia.

ÅDecrease in Neuropeptide Yin the cortex.

ÅDecrease in norepinephrinein the 

hypothalamus.

ÅIncrease in Cholecystokinine: CCK.

ÅIncrease in Corticotropin Releaseing Factor

.



10/19/2008 Yitshal Berner M.D. MPH 18

Sarcopenia

ÅAge related decline in muscle mass among 

the elderly.  Irwing Rosenberg 1989

ÅLoss of muscle strength and functional 

quality in addition to loss of muscle 

proteins. Sshwartz 1997.
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Rate of sarcopenia

ÅOver the age of 50:

ÅLoss of  muscle mass 1-2% a year

ÅLoss of strength 1.5 % (3% over 60)

ÅRate higher in sedentary

ÅRate twice faster in male
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Sarcopenia levels

Female Male Age 

25%20%70-75

40%50%>80
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Muscle in animal studies

ÅHigher leucine is required to stimulate 
protein synthesis in animals with 
aging.

ÅMay be because of reduced blood flow.

ÅDardevet D 2000
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Metabolic Response 

to Starvation and Trauma

Metabolic rate

Body fuels

Body protein

Urinary nitrogen

Weight loss

Starvation

conserved

conserved

slow

Trauma or Disease

wasted

wasted

rapid

The body adapts to starvation, but not in the 

presence of critical injury or disease.

Popp MB, et al. In: Fischer JF, ed. Surgical Nutrition. 1983.
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Sarcopenia, Anorexia of Aging Cancer Cachexia-

Characteristics

Cancer 

Cachexia

SarcopeniaAnorexia 

of Aging

MarkedGradualGradualWeight 

Loss

YesMinimalYesAdipose 

Tissue

YesYesMinimalMuscle 

Mass

Markedly 

decreased

unchangeddecreasedIntake
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Sarcopenia, Anorexia of Aging Cancer Cachexia-

Clinical

Cancer 

Cachexia

SarcopeniaAnorexia 

of Aging

YesNoNoNausea

YesNoYesTaste and 

Smell

YesNoYesEarly 

Satiation
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Sarcopenia, Anorexia of Aging Cancer Cachexia-

Metabolic Changes

Cancer 

Cachexia

SarcopeniaAnorexia 

of Aging

IncreasedSometimesSometimesCytokines

No changeNo changeIncreasedCCT

Possible 

increase

No increaseIncreasedLeptin

DecreasedDecreasedDecreasedTestosterone

yesnolateAlbumin 

decrease
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Acute Illness & Hospitalization
As cause of malnutrition in the elderly.

ÅFailure to maintain adequate intake.

ÅFailure to consider increased requirements.

ÅIatrogenic (NPO).

ÅDelay in nutritional support

ÅLeading to accelerated Failure to Thrive..
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Refusal to Eat

ÅWay of expression

ÅDepression

ÅDementia
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Control Food Consumption:
Young & Roberts JAMA 1994.

Young Elderly

Decrease

energy:

Weight decreases.Weight decreases.

Free Feeding: Weight increases

& balances.

Weight continues

to decrease.

Increase

energy:

Weight

increases..

Weight increases.

Free Feeding: Weight decreases

& balances.

Weight continues

to increase.
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Dysphagia
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Swallowing Mechanism

ÅStructure:

Muscles, Fibrotic 

tissue, Cartilage.

ÅFunction:

Feedback neurological 

mechanism controlled 

by CNS.

ÅChanges with aging:

ÅDecreased mass.

ÅLower nerve 

conduction velocity.

ÅCNS 

damage:CVA,ALS,  

Parkinson,Alzheimer.

ÅDeconditioniing.
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Dysphagia
ÅDysphagia in elderly with dyspnea and 

dehydration:

ÅManifestation of:                     

functional reserve deterioration-

in stress, DECONDITIONING, and 

must not be a  manifestation of bulbar 

pathology.

Å Longeman, 1993.
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Rehabilitation in Dysphagia
Role of interdisciplinary team:

ÅGeriatritian:Neurological diagnosis

ÅNurse Geriatrition:Functional skills

ÅPhysiotherapist:Improving muscular power

ÅOccupational Therapist:Eating devices 

ÅSpeech therapist: Swallowing

ÅSocial worker: Social support

ÅNutritionist:Appropriate & nutritional diet
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Metabolic Response to Trauma

Time
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Cutherbertson DP, et al. Adv Clin Chem1969;12:1-55
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Grimble R. 

Basics in Clinical Nutrition 2004 

Reaction to stress

Effect of cytokines
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Metabolic Response to Trauma

Fatty Deposits

Liver & Muscle 

(glycogen)

Muscle   

(amino acids)

Fatty Acids

Glucose

Amino Acids

Endocrine 

Response
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Metabolic Response to Trauma:

Ebb Phase 
ÅCharacterized by hypovolemic shock

ÅPriority is to maintain life/homeostasis

®Cardiac output

®Oxygen consumption

®Blood pressure

®Tissue perfusion

®Body temperature

®Metabolic rate 

Cuthbertson DP, et al. Adv Clin Chem1969;12:1-55

Welborn MB. In: Rombeau JL, Rolandelli RH, eds. Enteral and Tube Feeding. 3rd ed. 1997



10/19/2008 Yitshal Berner M.D. MPH 37

Metabolic Response to Trauma:

Flow Phase

Å¬Catecholamines

Å¬Glucocorticoids

Å¬Glucagon

ÅRelease of cytokines, lipid mediators

ÅAcute phase protein production

Cuthbertson DP, et al. Adv Clin Chem1969;12:1-55

Welborn MB. In: Rombeau JL, Rolandelli RH, eds. Enteral and Tube Feeding.3rd ed. 1997
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Catecholeamines-with Aging
Supiano & Hogikyan 1994

ÅArterial Plasma NE pg/ml

ÅExtravascular NE release 

rate mcg/min/m2

ÅMetabolic clearance rate 

l/min/m2

ÅVolume of distribution 

l/m2

ÅYoung Old

Ån=9 n=13

Å216 362

Å1.2 1.8

Å1.14 0.94

Å3.2 2.6
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Daily Production of Thyroid 

Hormones with Aging

ÅHalf life of T4 increases:

6.7 days at third decade

9.1 days at seventh decade

ĄDecreased peripheral mondeiodination may 
explain decreased destruction (Moradias 1994)

ĄrT3 is not changed in healthy elderly
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Daily Production of Thyroid 

Hormones with Aging

 Young Elderly  

T3 30 ɛg 20 ɛg 

T4 80 ɛg 60 ɛg 
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Metabolic Reaction to StarvationHormone

Norepinephrine

Epinephrine

ThyroidHormone T4

AGING

Higher

Higher

Imbalanced

Change starvation

¬

¬

®®®

Landberg L, et al. N Engl J Med1978;298:1295.
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Cortisol in Aging

ÅIncreased level with aging

ÅDecreased receptor number-negative 

feedback on hypothalamus

ÅAssociated with hippocampal damage

ÅDecreased  release rate

ÅDaily increased levels

Ådecreased night nadir (Vancounter 1996)
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DHEA-DHEAS and Aging

DHEA/S

Lipids  Bone density

Obesity  

Carcinogenesis  REM sleep  Muscle mass  

Memory   

Immune function   
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liver

keto-
genesis

periphery

fat

glucose 

140 g

glucose 

200 g             

AA 250 g

FA 20 g  + 
glycerol

Stress fasting

glyco-
gen

ischemic 

tissue

lactate
gluconeo-

genesis


