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Speaker Disclosure

• No financial interest or affiliation concerning material discussed 
in this presentation

• Will not discuss any non-FDA approved or investigational 
drugs/medical devices
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Learning Objectives

1. Identify signs and symptoms of disordered eating/malnutrition 
in the pediatric patient presenting to the outpatient provider

2. Determine diagnostic workup and appropriate medical testing 
specific to malnutrition/eating disorders

3. Calculate goal weights and appropriate goal weight targets
4. Demonstrate an understanding of the ongoing medical follow 

up required for malnutrition/eating disorders
5. Describe different levels of outpatient treatment and identify 

diagnostic criteria indicating need for inpatient medical 
stabilization for malnutrition
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Malnutrition

Lack of proper nutrition, 
caused by not having enough 
to eat, not eating enough of 
the right things, or being 
unable to use the food that one 
does eat
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Risk Factors

• Women > Men
• 0.5%-4% of all women are affected by AN over the course of a lifetime
• 10-15% of persons with AN/BN are male

Gender

• Common in monozygotic twins
• Family history of eating disorder

Genetics

• Gymnastics, ballet, figure skating, dance, distance running, wrestling

Athletes

Adolescence

• Media
• Peer group

Psychosocial

5

Associated Mortality
• Patients treated outpatient for AN and BN are 2x more likely to die than their peers without 

AN

• Patients treated inpatient for AN are 5x more likely to die than their peers without AN

• Mental health is now one of the leading causes of death in adolescence

• Anorexia Nervosa
 Suicide risk is 18 times higher than peers of the same age/gender

 9% - 25% of people with AN have made a suicide attempt

• Bulimia Nervosa
 25%-33% of people with BN report suicidal ideation

 Similar rates have attempted suicide
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Growth Chart
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Growth Chart
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Growth Chart
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DDx: Weight Loss

Malignancy Diabetes Mellitus Thyroid dysfunction GI/ Malabsorption

Drug Use Depression/Anxiety Food Insecurity Eating Disorders
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Initial Screening
• Anthropometric Measurements:

• Height
• Weight

• "Blind"
• Post-void
• Consistent time of day (when possible)
• Consistent clothing – gown and underwear

• Orthostatic Vital Signs
• Have the patient lie flat for 5-10 minutes. Once 5-10 minutes have passed, obtain the pulse 

rate and blood pressure
• Have the patient stand for 1 minutes. At the 1 minute point, while the patient is still 

standing, obtain the pulse rate and blood pressure. Repeat at the 3 minute point, while 
patient is still standing

• Orthostasis
• A change in HR >/= +20 bpm
• A decrease in either systolic or diastolic BP >/= 10 mm hg
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Malnutrition • General: fatigue, weakness,

• Cardiovascular: chest pain, exercise 
intolerance, bradycardia, loss of vascular wall 
integrity, orthostasis, hypothermia, dizziness, 
syncope

• Endocrine: low TSH, FSH, LH, GH, low bone 
density/stress fractures, amenorrhea

• GI: constipation, early satiety, bloating, nausea, 
involuntary emesis, reflux

• Skin: dryness, hair loss, lanugo, Russell's sign

• Dental: enamel erosion

• Psych: loss of pre-frontal cortical tissue --> 
dysregulated emotions, appearing psychotic, 
psychomotor slowing, poor concentration, 
anxiety, depression, suicidality
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History
• Best obtained both in absence and later in presence of caregiver
• Confidentiality Statement
• Keys to effectively discussing this with teens:

• Presence and patience
• Establish a trustworthy rapport
• Empathetic statements about body language and don't atomically challenge 

their beliefs about their own body
• Acknowledge you know how hard it must be to discuss something so private 

to them
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History
• Food insecurity

o In the past 12 months, were you ever worried that your food would run out before you got the 
money to buy more?

o In the past 12 months, the food you bought just didn't last and you didn't have the money to buy 
more?

• Last menstrual period
• Have you noticed that you have lost weight? How does this make you feel?
• Are you satisfied with your eating habits and body weight/shape?
• In the past year have you changed the way you eat (i.e. vegetarian/vegan, elimination 

diets)?
• In the past year, have you tried to lose weight or control your weight by vomiting, taking 

diet pills, exercise/change in activity, or skipping meals?
• Do you spend a lot of time thinking about how to lose weight?
• 24-hour food recall
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Initial Screening
• Labs:

• General: CBC, Urine Pregnancy Test
• Thyroid Function Tests: TSH and Free T4
• Electrolytes: CMP, Magnesium, Phosphorus
• Inflammatory Markers: Erythrocyte Sedimentation Rate, Ferritin
• Hormone Levels: Prolactin, Estradiol or Total Testosterone
• Nutrition: Vitamin D, MMA
• Malabsorption: Celiac Panel
• Consider Adding: UDS, Calprotectin, Amylase, lipase

• EKG
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Associated Abnormal Labs
Decreased potassium

Elevated liver enzymes

Decreased alkaline phosphatase

Anemia

Elevated ferritin

Euthyroid sick syndrome

Vit D deficiency

Elevated amylase and lipase

Low reproductive hormones

Abnormal EKG
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Criteria for Medical Instability
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• Heart rate
• < 50 beats/min awake
• ≤ 45 beats/min asleep

• Systolic blood pressure
• < 90 mm Hg

• Temperature
• < 96° F (35.6° C)

• Orthostatic changes in
• Heart rate (increase by > 20 beats/min)
• or
• Blood pressure (systolic or diastolic decrease by > 10 mm Hg)*

Vital Signs

• < 75% of a median BMI for age
• > 10% weight loss in past 1-2 months
• Significant ongoing weight loss despite intensive eating disorder management

Anthropometrics
At high risk for
refeeding syndrome

• Syncope
• Refusal to eat

• I.e., no intake > 48 hours with objective signs like ketonuria, dehydration, dizziness
• Acute medical complications of eating disorder behaviors

• Seizures
• Intractable vomiting
• Hematemesis

• Suicide risk
• Only if another placement that can address eating and comorbidities is not available

Symptoms

• Abnormal or significant changes in electrolytes
• Serum potassium < 3.2 mmol/L
• Serum chloride < 88 mmol/L
• Serum phosphorus < 3.0 mg/dL
• Serum sodium < 132 mmol/L

• Abnormal ECG/cardiac arrhythmias including but not limited to prolonged QTc and ventricular arrhythmias or aberrant beats

Labs/Testing

Refeeding Syndrome
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• Occurs during nutritional rehabilitation
• Highest risk days 2-5 of weight gain
• Catabolic  Anabolic

• Electrolyte abnormalities and rapid fluid 
shifts

• Decreased potassium, phosphorus and 
magnesium

• Edema that can be indicative of 
pericardial effusion

• Fatal cardiac arrhythmias
• Uncommon
• Potentially fatal
• No definitive calculation to determine 

risk of refeeding syndrome

Highest Risk of Refeeding Syndrome

< 80% median BMI

>/= 10% weight loss in the past 1-2 months

Persistent hypothermia, < 35.6°C

Inadequate intake for at least 5-10 days (<1000 kcals/day)

Bradycardia < 50 bpm during the day
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Percentage of Median BMI

• Median BMI = 50th%ile BMI for age
oEx. Patients current BMI of 16.4
o50th%ile BMI for age on growth curve = 20.8
o16.4 / 20.8 = ~79% mBMI
o<80% mBMI = one criteria for risk of refeeding syndrome
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Percentage of mBMI
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Median BMI = 20.8

Current BMI = 16.4

16.4 / 20.8 = ~79% mBMI

*Meets one criteria for risk 
of refeeding syndrome

Calculating Percentage of Weight Loss
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• Highest weight on growth curve – current weight / highest 
weight

• Example
o High weight = 68.1 kg
o Current weight = 56.4 kg
 (68.1-56.4) / 68.1 = 17.2% weight loss

o Severe Malnutrition

• Mild Malnutrition: 5%-7.4% weight loss

• Moderate Malnutrition: 7.5%-9.9% weight loss

• Severe Malnutrition : >10% weight loss

BC0

Goals of Treatment

Our model: FOOD IS MEDICINE!

Allow the brain to eat freely and flexibly

Eliminate all compensatory behaviors in relation to nutrition
• Recent changes to diet i.e. vegan/vegetarian, elimination diets, healthy/"clean 

eating"
• Increased physical activity/movement
• Increased bathroom use

Prevent multisystem organ dysfunction/failure
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First Visit Recommendations

• Stop all activities (sports, job…)
• Assess if safe to continue school, consider home-bound school when 

appropriate
• Provide note to exclude from gym/physical activity and specify supervised lunch

• Parents/caregiver in charge of planning, preparing, plating and 
supervising all eating occasions

• Includes rest period following meals to ensure appropriate metabolism
• Starting caloric goal (3 meals and 2 snacks)
• Referral for treatment team

• Adolescent medicine, Dietician and Behavioral Health (Specific to Eating 
Disorder Treatment)
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Hypermetabolism
• During starvation, loss of lean body mass causes hypometabolism

• Body learns to survive on very little --- "hibernation mode"
• Anything non-essential to survival shuts down
• Bradycardia, hypotension, loss of hair, lanugo, weakness/fatigue, cold 

intolerance

• Once refeeding begins, patient becomes hypermetabolic, 
requiring higher-than-expected amounts of energy to gain weight

• Elevates caloric requirement for weight restoration and weight maintenance
• Hyperbolic effect = related to delay in normalization of endocrine & metabolic 

systems, energy required for digestion & absorption of nutrients, and 
psychological challenges of anxiety, depression, & fear of weight gain
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Resting Energy Expenditure (REE) & Midpoint Goal Calories
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• Those diagnosed with restrictive AN tend to have 
higher energy needs than those 
with bingeing/purging- type AN 

• Restrictive eating disorder 
• REE x 2.5-3.5 

• Binge/Purge 
• REE x 2-3 

 
Ex. 16 y/o female, 48 kg (Restrictive AN) 

REE = (17.5 x 48) + 651 
= 1438.5 

1438.5 x 2.5-3.5 = 3596 – 5034 
Midpoint Calorie Goal: 4300 kcal 

WHO Equation

Establish Starting Caloric Goal
Obtain detailed 24-hour recall (how many, any condiments, eat one bite/all 
of it, etc.) 

Start at 400 kcal above current estimated food intake 

Add 200 kcal/day until reaching midpoint goal calories determined by 
provider 

Ex. Eating ~1400 kcal/day Start at 1800 kcal, adding 200 kcal/day until 
at midpoint goal calories
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Goal Weights
“Power Zone”

Optimal range of weight and BMI

Brain and body will function at their best

NOT always at the 50%ile

• Historical growth curves
• Stage of pubertal development
• Growth potential
• Menstrual history
• Hormone levels
• Genetics, bone frame, muscularity, mental state, physical state

Goal weights based on:
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Goal Weights- A MOVING TARGET
Mean Rate of  Weight Gain per Year CDC 50%ile 
(pounds)

BoysGirlsAge (years)

8.589.6810-11 

10.19.6911-12

11.29.2412-13

12.17.713-14

11.45.9414-15

10.3415-16
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Mean Rate of  Stature Gain per Year CDC 50%ile 
(centimeters)

BoysGirlsAge (years)

5610-11

6811-12

7612-13

7313-14

6114-15

4115-16

Follow Up Visits
 Assess progress with weight restoration

• Obtain 24-hour recall

 Reassess medical stability and need for admission

 Assess safety
• Psychological (SI/SIB/HI/Elopement/risk taking)

 Reassess and update calorie goal
• Hypermetabolic state
• Activity/movement/exercise

 Establish goal weight

 Assess treatment team (may need to increase to higher level of care)
• Assess feasibility to continue at home

 Assess/formulate diagnosis
• ICD-10

• Primary dx: weight loss, malnutrition, bradycardia, amenorrhea, etc.
• Secondary dx: Other Specified Feeding/Eating Disorder (ex: OSFED r/o AN-R) or Eating Disorder, Unspecified

 Determine time-frame for follow up

30

PL0

Weight Curve
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Current weight = 41 kg, 90 lbs

Height Curve
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Current height = 156 cm
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BMI Curve
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Median BMI = 20.8

Trending 10th-25th%ile

Goal weight:
45-46.2 kg, 99-102 #
45 kg; 99 # based on 10th-25th%tile (BMI 18.5) at recent ht (156 cm)
46.2 kg; 102 # based on 25th%tile (BMI 19) at recent ht (156 cm)

BMI at 25th%ile = 19

BMI at 10th-25th%ile = 18.5

Treatment Team
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Medical

DietitianBehavioral 
Health

BC0
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Levels of Care

Hospital 
Admission

(medical stabilization)

Intensive 
Outpatient 

(IOP)

Partial 
Hospitalization 
Program (PHP)

Residential
Treatment

Facility (RTF)

Inpatient
Eating 

Disorder 
Treatment 

Facility

Family 
Based Treatment (FBT)

DSM-V Criteria
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Unspecified Feeding or Eating Disorder

• Clinical presentation is characteristic of one of the defined 
feeding/eating disorders (i.e. Anorexia Nervosa, ARFID, etc)

• Does not meet full criteria for any one diagnosis
• Clinician chooses not to identify the presentation that the patient 

does not meet full criteria for
• Used in situations where there is insufficient information
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Other specified Feeding and Eating Disorder (OSFED)

• Clinical presentation is characteristic of one of the defined 
feeding/eating disorders

• Does not meet full criteria for any one diagnosis
• Example: presents like Anorexia Nervosa restricting type, but is not lower 

weight than expected for age/gender/height, so would be OSFED, AN or 
some call it Atypical Anorexia

• Clinician chooses to identify the presentation that the patient 
does not meet full criteria for

• Recorded as "OSFED, Bulimia Nervosa of low frequency"
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Questions?
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