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Objectives 
• List and describe the characteristics of 

etiology based definitions of malnutrition
• Identify patient populations at risk for 

malnutrition and describe the most commonly 
associated co-morbidities

• Compare and contrast malnutrition, 
sarcopenia, and ICU acquired weakness in 
hospitalized patients.

• Describe the relationship between disordered 
eating patterns and malnutrition

Malnutrition Defined
• A condition that develops when the body 

does not receive the right amount of macro 
and/or micronutrients to maintain health

• Essential Nutrients
• Non-essential nutrients
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Optimal Nutrient Intake

Some Groups at Higher Risk

• Some groups have higher risk of malnutrition
• Women who are pregnant or breastfeeding
• Infants and growing children
• People recovering from illness
• People living with food shortages due to natural disasters 

or war
• People living in poverty
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Malnutrition: A Continuum

7

Anorexia       Eating Disorders    Frail  Elderly Obese
Orthorexia Nervosa Chronic Disease/Saropenia

ICU Acquired Weakness 

Where Do We See Malnutrition in the US?

• Hospitalized patients
• Older adults
• 30-80% institutionalized elderly 1-3

• >25% free living elderly 3

• Alcoholics1

• Low income1

• Auto immune; malabsorptive diseases1

8

1. Pitkala K.  Nutritional disorders in the elderly. IN: Evidence Based Medicine Guidelines ed:Kunnamo I. 2005; Wiley & Sons UK. pp695 
2. Thomas D. Clin Geriatr Med. 2002;18(4):XIII.
3.  Correia MITD, Waitzberg DL.  Am J Clin Nutr. 2003;22(3):235–239.



3/15/17

5

Inflammation 

Obesity

Heart Disease

Sepsis

Dementia

Cancer

Psoriasis

Diabetes

Malnutrition 

Cytokines
TNF
IL 1
IL 6

CRP

Prostaglandins

Leukotrienes

Reactive Oxygen
Species

Conditions Mediators

Malnutrition: Inflammation Connection

10
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Sarcopenic Malnutrition

111. Cruz-Jentoft AJ et al. Age and Aging. 2010:1-12. 2. Jassen I et al. J Amer Geriatr Soc 2002:889-96;
2. 3. Vandewoude M et al. J Aging Res. 2012;65:1570.

Lean Body Mass
• Supports
• Wound healing
• Physical strength
• Organ function 
• Immune system 

• Complications include 
• Falls/fractures
• Loss of independence
• Wounds 
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Complications Relative to Loss of LBM

Lean	Body	Mass
(%	loss	of	total)

Complications
(related	to	lost	lean	mass)

Associated	Mortality	(%)

10 Impaired	immunity;
Increased	infection

10

20 Decreased	healing;	
weakness;	infection

30

30 Too	weak	to	sit;	pressure	
sores;	pneumonia;	no	

healing

50

40 Death,	usually	from	
pneumonia

100

Source Demling,R. Stasik, L, Zagoren, A. Protein-energy malnutrition and wounds:  nutritional 
intervention.  Curative Health Services 11/00

National Re-admission Rates

• 50% of hospitalized patients are malnourished 
when admitted
• Often discharged the same or more malnourished

• 1 in 5 Medicare patients are re-admitted within a month 
of discharge
• 20% or 11.9 million 2003-2004

• 1/3 return within 3 months
• $17.4 billion 

• Heart failure
• Pneumonia
• Surgical

• Heart stent placement/re-evaluation
• Major hip/knee surgery

• 90% of return visits were unplanned
Jencks, SF, Williams, MV, Coleman, EA. NEJM 2009; 360:1418-1428
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ICU Acquired Weakness Is Common
• 50-60% ICU patients develop 
• Most Commonly associated with
• Sepsis/Infection

• Multiple organ dysfunction
• Prolonged mechanical ventilation/ARDS
• Corticosteroid use
• Hyperglycemia
• Prolonged sedation/neuromuscular blockers

What Causes ICU Acquired Weakness?

• Unknown
• Inflammation/edema
• Microcirculatory 

dysfunction 
• Cytokines (TNFa, IL1)
• Steroids/Glucocorticoid

s
• Muscle metabolism
• Apoptosis
• Impaired nutrient 

metabolism 
• Immobility/traction

• “Stress” State
• hyperglycemia

• Medications
• Analgesia (neuromuscular 

blockers)
• Steroids/glucocorticoids

• Muscle metabolism
• Calcium, Ubiquinone

• TPN
• Unfed gut source of 

inflammatory mediators
• Limited glutamine, arginine
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ICU AW Is Debilitating
• >50% of ICU patients were unable to return to work 

1 year post d/c
• Diffuse skeletal weakness that doesn’t improve with 

nutrition
• Major cause of:

• Depression/PTSD
• Cognitive Impairment
• Motor Impairment
• Reduced QOL and functional status
• Contributes to repeat hospitalizations 

ICU AW Leads to Re-Admissions
• Occurs despite adequate nutrition during 

hospitalization

• Loss of lean body mass due to immobility
• Infections
• Development of pressure ulcers
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How is Lean Mass Maintained?
• Adequate dietary protein intake
• Adequate vitamin and mineral intake
• Resistance exercise
• Anabolic hormones
• Growth hormone is released in deep sleep
• Genetics 

Combating Malnutrition
• Calories and protein
• 1.5 gm/kg of protein per day
• 20-30 kcals/kg depending on degree of loss
• Oral diet
• Oral and meal replacement supplements
• Oral and night GI tube feedings
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Combating Sarcopenia
• Physical movement
• Weight bearing exercise
• Calories and protein
• 1.5 gm/kg of protein per day
• 20-30 kcals/kg depending on degree of loss
• Oral diet
• Oral and meal replacement supplements
• Oral and night GI tube feedings

Malnutrition & Eating Disorders

http://rebloggy.com/post/people-eating-disorder-anorexia-bulimia-ed-important
-eating-disorders-bodies-bin/36552468927 
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What is Disordered Eating?
• DSM-IV criteria for eating disorders 
• Anorexia, bulimia 
• Eating Disorder Not Otherwise Specified (EDNOS)

• describes a variety of irregular eating behaviors/patterns that do not 
merit a diagnosis of a specific eating disorder

• Often associated with a mental health issue
• OCD
• Depression

Anorexia Nervosa

• Individuals with anorexia nervosa starve 
themselves – no matter how thin they are, they 
never feel thin enough

• Anorexia nervosa
• An eating disorder characterized by 

extreme weight  loss, poor body image, and 
irrational fears of weight gain and obesity
• Restrictive-type  
• Binge-type
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Personality Traits of Anorexics

• Lose weight, fear of gaining weight
• More women than men
• Perfectionist tendencies 
• Perfect diet/rules
• Focus on individual 
• Quantity/secretive
• OCD tendencies in some
• Societal triggers about thinness and happiness

Mathieu J. What is Orthorexia? JADA 2005; 5:1510-12

Anorexia Nervosa: Health Effects

• Dry skin & downy hair (lanugo)
• Low or irregular heartbeat
• Low blood pressure
• Osteoporosis--fractures
• Infertility
• Cold feeling 
• Thinning scalp hair/orange tint
• Weakness, cramping
• Constipation 

• Women: irregular menstrual cycles 
• Men:  low testosterone, diminished sex drive, 

impaired fertility
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Bulimia Nervosa

• Bulimia nervosa
• Characterized by cycles of dieting and 

episodes of rapid, uncontrolled eating of 
large amounts of food in a short time 
(bingeing)
• Episodes of binge eating are often followed 

by purging (vomiting, laxatives, diuretics, 
enemas) and sometimes exercise
• Purging and non-purging types 

Bulimia Nervosa: Personality Traits

• Characteristics:
• Preoccupied with eating and weight
• Tend to be normal weight or overweight
• Is more common in young athletes, along 

with anorexia nervosa 
• Perfectionists
• OCD 
• Fanatical exercise
• Body weight and fluids 
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Bulimia Nervosa: Health Issues
• Weakness, irritability
• Constipation 
• Tooth decay
• Swollen throat/glands
• Eating in secret, hiding/hoarding food
• Normal or overweight
• Substance abuse
• Dehydration 
• Rapid heart rate and muscle cramps
• Poor endurance 

Bellagio: It was the late 1990s….



3/15/17

16

From PhD to Cirque Dietitian….

The Cirque 
• French Canadian swimmers 18-22 years old…all 

female
• Russian acrobats/contortionists…16-24 years 

old…all female
• First time in the United States
• Live in Cirque housing or foster care
• Practice 6 days a week with Monday’s off
• None speak English fluently
• Goal: to provide nutrition guidance that improves 

endurance and muscle tone while preventing weight 
gain
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“O”: Swimmers & Acrobats: Two Very 
Different Types of Athletes

French Canadian Athletes/Swimmers: 
• French translator
• Appeared fit to very thin
• Managed weight with

• Cigarettes, drinking, diet pills
• Meals were sporadic and nutrient poor
• Little protein, minimal carbs
• Symptoms:

• Complained of feeling cold all the time
• Fainting in the pool
• Pre-occupied with bodily functions 
• Signs of food binges and hoarding
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Russian Acrobats
• Russian translator
• New to the United States
• Younger girls appeared growth stunted & pre 

pubescent at 16 years old, others were fit but…
• Managed weight with exercise and more exercise
• Meals were mostly cabbage and potato soup
• Never had fresh fruit 
• Overt signs of vitamin and mineral deficiencies 
• Growing
• Limited diet 

Vitamin & Mineral Deficiencies 
• Riboflavin (Vitamin B2) 
• Milk, yogurt, cheese, cereal, fish, beef, eggs
• Capture and use energy from food, new cells, growth, 

repair 
• Sores, fatigue 

• Iron
• Dairy, dark green leafy
• Red blood cells and oxygen transfer
• Fatigue, muscle weakness

• Calcium
• Dairy
• Bone fractures, rapid heart rate, muscle cramping

Physician thought this was acne
Placed her on an antibiotic
Yeast infection 
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Not All Were the Same….

Fainting, cramps, cold, poor endurance
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The Swimmers Take a Dive….

A Population at Risk for Eating Disorders

• Ballet dancers
• Gymnasts 
• Athletes and those in image-based competitions
• Fitness and nutrition professionals 
• Frequent dieters 
• Type I insulin dependent diabetics
• In Western societies:
• 1% of adolescent and young women
• <0.1% of young males

• The Influence of the Media
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Reality Television & Eating Behaviors
• The media have a profound influence on 

youth and their diets
• Drunkorexia
• Energy drinks
• Fad diets
• Appearance 

Media Influence
• Frequent exposure to cultural beauty ideals via the 

media has been shown to be associated with higher 
rates of:

• Eating disorders
• Body dissatisfaction
• Dieting
• Exercising
• Poor self-esteem
• Depression
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Media and the Thin Ideal
• Sexy physical appearance for girls requires that girls 

be quite thin
• Some parents, peers, and the media all support a 

“culture of dieting” for girls
• Mother–daughter interactions affect how adolescent 

girls respond to cultural messages about thinness 
• Mothers’ investment in their own slenderness and 

mothers’ criticisms of their daughters’ weight are 
correlated with disordered eating in their daughters

Report of the APA Task Force on the Sexualization of Girls, 2008

Media Messages:
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Prepubertal Eating Disorders: Becoming More 
Common?
• Anorexia nervosa
• Food avoidance emotional disorder
• Anxiety, phobias, obsessive, depression

• Selective eating
• Narrow range of foods
• Normal growth, social issues

• Pervasive refusal syndrome
• Pervasive refusal to eat, drink etc or any form of 

self care

Lask B, Bryant Waugh R, Prepubertal eating disorders. Chapter 28
IN: Handbook of Treatment for Eating Disorders. 2nd Edition. The 
Guilford Press, New York. 1997
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Some Parents Promote “Skinny” Girl 
Concept
• 3-year qualitative, longitudinal study of eighth 

and ninth graders found that Caucasian 
mothers routinely engaged in “fat talk” about 
their own bodies and the bodies of their 
daughters, 

• Fewer girls received messages from fathers, 
but when they did, it was in the form of 
criticism
– Objectification

Nichter, M. (2000). Fat talk:What girls and their parents say
about dieting. Cambridge, MA: Harvard University Press.

Ethnic Differences
• Caucasian girls experience more body 

dissatisfaction and lower self-esteem than 
African American girls

• Dieting rates were similar
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Objectification
• Self-objectification is associated with negative 

mental health outcomes in adolescent girls
• Depression
• Lower self-esteem
• Body shame
• Disordered eating, even when

– Controlling for race, grade in school, and body 
mass index.

Report of the APA Task Force on the Sexualization of Girls, 2008

The Pageant Scene 
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Girls…..and Boys 

Bunnies & Showgirls



3/15/17

27

The Judges & the Dad

Princess by Proxy
• A form of “Achievement by Proxy” Distortion
• When the social and/or financial gains of the child’s 

achievements become the adults’ primary goals
• Associated with child athletes…& pageants?

• Risky sacrifice 
• Objectification
• Potential abuse
• Abuse

Cartwright, MM. Princess by Proxy.  JAACAP Nov 2012
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Internalization of Comments & Images
• 80% of college women reported that their parents 

made negative comments about their appearance 
during childhood
• Internalization of derogatory insults leads adult  body 

dissatisfaction 
• Tot beauty pageants reflect an appearance-driven 

culture 
• Grow up with trust issues and body dissatisfaction

Cohen SA. Media exposure and body dissatisfaction. Mind Matters: The Wesleyan Journal of Psychology Vol. 1 (2006) 57-71
Wonderlich AL, Ackard DM, Henderson JB. Childhood beauty pageant contestants: associations with adult disordered eating and mental health.  Eat Disord. 
2005;13:291-301.

Princess by Proxy: The Harm?
• Child glitz pageants 

• Some parents project an unhealthy desire for physical 
perfection, recognition and financial reward onto their 
daughters 

• Increased parental pressure may contribute to adult body 
dissatisfaction in former child pageant participants. 

• Media portrayals of pageants reinforce the fairy tale 
that physical beauty is linked to fame, fortune and 
happiness, a notion that may tarnish the self-worth 
of young girls who participate in or view pageants. 
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Obsessing in America
• Americans spend around $40 billion annually on 

diet programs, diet meals, diet supplements and 
diet fads

• Bombarded with nutrition and diet information
• “Diet” 149 Million hits
• “The Biggest Loser”
• Exposed to over 20,000 nutrition messages each 

year if 2 hours of TV a day
• News, other media always have a “diet story”

Orthorexia—A New Eating Disorder?
• “ortho” means “straight or correct”
• Proposed by Steven Bratman in 1997
• Obsession with “healthy” eating
• Associated with “virtue, sacrifice”
• Often occurs after a nutrition-sensitive 

disease has been diagnosed
• Promotes a feeling of control



3/15/17

30

Orthorexia Characteristics:
• Preoccupation with food
• Eliminate foods or eat specific foods eg: raw foods
• Virtue vs. pleasure of eating
• Decreased quality of life 
• Judgmental of others
• Social isolation—unable to eat out
• Guilt/self loathing if stray from diet
• Opt to go hungry than eat something “forbidden”

Challenges to the RD
• Identification
• Condition is under-recognized

• Diagnosis
• No formal diagnostic criteria
• Insurance coverage

• Treatment
• No standard treatment/referral network
• Patients tend to be older than “traditional” eating 

disorder patients
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What RDs Can Do About Orthorexia
• Learn about it
• Provide education to peers
• Journal clubs/case reports
• Publish case studies
• Research
• Network with mental health providers
• Utilize the questionnaire in practice
• Recognize patients

Food Faddism: Eating Complication 
Common Among Autistic Children
• Social issues may lead to disordered eating
• Food Fads
• Refusal to eat
• Pica
• Overeating
• Long term consequences

Cadena C. Food Faddism: Eating complication common among autistic children.
http://www.associatedcontent.com/article/571753/food_faddism_eating_complication_common.html?cat=70
Gllberg C, Coleman M. The Biology of the Autistic Syndromes 3rd edition.  Chapter 7: “Additional behaviors seen in individuals with autism.
Page 79.  Cambridge University Press/Lavenham Press .  London UK. 2000
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Case 2: Orthorexia of Hospitalized 
Patient

LB is a 53yo male s/p CABG x3 2 yrs ago. He visits the GP with
his wife. GP requests RD consult as pt is 5’9” 125#. GI consult
reveals no issues. Pt states that since his diagnosis of CHD/high 
Cholesterol he only eats “natural and organic foods” Foods like dairy,
Sugar and wheat are “forbidden” as they are “dangerous” LB comments
on HCP diet of Caesar salad with chicken—”meat stays in the bowels
for 7 yrs” He proudly states that his system has “been cleansed by
fasting and consuming only raw foods and unpasteurized juice.” He
reports a recent bout of “stomach flu” and patient does not work
due to “stress”Wife comments that they rarely socialize/eat out 
since most people “do not understand LB’s health problems.”

Does This Patient Meet Orthorexia 
Criteria?
• Yes
• Pre occupation, control, virtue, social issue
• “Stomach flu” likely due to consumption of un 

pasteurized juice
• Next steps:
• Consult with GP about possible psych consult
• RD involvement
• Opportunity for staff education



3/15/17

33

Summary
• Malnutrition impacts a variety of patient types
• Recognition and treatment malnutrition 

requires awareness of the underlying disease 
state, psychological factors, & environmental 
factors
• Anorexics, the frail elderly, chronically ill, critically 

ill and obese are at risk for malnutrition as are 
other restrictive eating behavioral patterns

• Treatment involves a multidisciplinary 
approach with the RD playing a key role


