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Objectives

 Discuss interpretation of anthropometric 
measurements and physical assessment

 Review comparative standards for pediatrics

 Discuss parenting/feeding practices
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Nutrition Assessment

Guide to early screening, detection, 
treatment for both under- and over-nutrition

NUTRITION ASSESSMENT:
• Client History
• Food/Nutrition Related History
• Biochemical Data
• Anthropometrics
• Nutrition Focused Physical Findings
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Pediatric Considerations
Food/Nutrition related History

 Feeding history

 Textures, aversions

 Formula recipe

 Supplement use

 Introduction schedule
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Pediatric Considerations
Food/Nutrition related History

 Feeding dynamics

 Physical activity/milestones

 Cultural considerations

 Red flags
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Growth and Anthropometrics

 Comparison with standard references for age and gender

 Assessment of growth requires:
 Appropriate growth reference

 Accurate measures & interpretation of the scale used

 Accurate calculation of age
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Growth Charts

WHO:
• “Prescriptive” growth standard

• Representative of healthy, well-
nourished breastfed children from 
around the world

CDC:
• “Descriptive” growth reference

• Representative of how children 
grow in the U.S.
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Growth References 

Weight, Length, and Weight-for-Length/BMI
 WHO growth standard  (0-2 years)

 CDC growth reference (2-18 years) 

Mid Upper Arm Circumference (MUAC)
 WHO MUAC growth standard (3 months- 5 years)

 Mramba MUAC growth reference (5-18 years) 
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Factors that Influence “Normal” Growth

 Hospital course/Length of stay (LOS)

 Medications

 Genetic Potential

 Systemic Inflammation

 Malnutrition

 Endocrine Dysfunction

 Medical Diagnosis



Anthropometrics  assess nutrition status

Weight (Wt) Acute or chronic nutritional status

Length/Height
(Lt/Ht)

Chronic undernutrition

Head
Circumference
(HC)

Influenced by nutritional status  ≤ 36 months of 
age, following a faltered weight & length

Weight-for
Length & Body
Mass Index (BMI)

Distinguish acute vs. chronic malnutrition
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Anthropometrics

WEIGHT

 Limit clothing

 Same scale/same time

 Bed-scales, Hoyer-lifts, wheel chair 
scales if unable to stand
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Anthropometrics

 Supine length using length board 
< 2 years 

 Alternative height measures if 
unable to stand > 2 years
• Knee Height

• Tibial Length

• Arm span

LENGTH/HEIGHT
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Indicators of Nutritional Status

 Classifications to distinguish normal from abnormal growth

Percentiles:
• Indicates on the growth charts 

where the child fits compared  
to the reference standard

Z scores:
• Denotes units of standard deviation from the 

median

• Detects movement toward or away from the 
median 

• More sensitive & precise

• Recommended by the WHO
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Z-scores vs. Percentiles
 Example: JT: 6 ½ yo F

1st Visit
12kg 105cm

2nd Visit
14.5kg    106.5cm

Percentiles:

Weight: < 3rd%ile <3rd%ile

Height: < 3rd %ile < 3rd%ile

BMI: <3rd %ile <3rd%ile

Z scores:

Weight: -5.47 -3.5

Height: -2.43 -2.5

BMI: -6.19 -2.4
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Growth & Anthropometrics

 Single vs. multiple measurements?

 Multiple measurements  optimal to assess growth over time 

 Chronic

 Single measurement  screen children who may be at risk

 Acute
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Single Point: Weight

WAZ: -2.17
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Multiple Points: Weight
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Multiple Points: Height
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Growth Velocity

 Evaluates change in rate of weight gain over a specific time period

 Identifies growth faltering before growth failure

Example: Baby Boy M 

Admit: 1 month of age Weight: 4.2kg (4200 gm)

Readmitted: 3 months of age 
(2 months or 60 days later)

Weight: 4.8kg (4800 gm)

Baby Boy M’s weight velocity x 2months = ??
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Growth Velocity

NOTE:  These values above are based on the 50th%ile. Growth velocity should be assessed based 
on patients own growth curve. More to come in the Growth Chart and Malnutrition session! 
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Additional anthropometrics

What patient populations??

Mid-upper arm circumference (MUAC):
 Immobilized, Chronic Kidney Disease, Liver Disease, Critically Ill, Chronic 

steroid use, Amputations

 Triceps Skinfold (TSF):
 Neurologically impaired, Transplant patients, patients with potential for 

increased adiposity or abnormal lipodistribution (e.g. chronic steroid 
use)
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Determining Energy & Protein Needs



24

Comparative Standards: Pediatric Predictive Energy Equations

Resting Energy Expenditure (REE)
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Comparative Standards: Pediatric Predictive Energy Equations

 Use of “stress” factors x REE
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Comparative Standards: Pediatric Predictive Energy Equations

 Total Energy Expenditure
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Total Energy Expenditure (TEE)
 TEE = BMR + TEF + Eactivity + Egrowth + Elosses

 Eactivity = energy required for physical activity

 Egrowth = energy required for somatic growth

 Elosses = obligatory energy lost in urine/stool
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Indirect Calorimetry

 Gold standard for accurate assessment of energy expenditure

 Leads to decreased risk of significant underfeeding or overfeeding

 Identify patients at greatest risk of metabolic derangements 
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Hospitalized Child with Obesity

 A.S.P.E.N Guidelines recommend use of indirect calorimetry vs. 
pediatric predictive energy equations
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Energy Requirements in Children with Developmental Disabilities: 

Condition Calorie Needs

Cerebral Palsy (age 5-11 years) 13.9 kcal/cm height with mild to moderate activity 
11.1 kcal/cm height with severe physical restrictions 

Athetoid Cerebral Palsy Up to 6000 kcals/day (adolescence) 

Down Syndrome Boys (age 5-12
years) Girls (age 5-12 years) 

16.1 kcal/cm height 
14.3 kcal/cm height 

Myelomeningocele (Spina Bifida) 9-11 kcal/cm height for maintenance 
7 kcal/cm for weight loss 
Approx 50% RDA for age after infancy 

Prader-Willi Syndrome 10-11 kcal/cm height for maintenance 
8.5 kcal/cm height for weight loss 
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Pediatric Protein Requirements

 RDA (2005)
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Fluids Goals

 Infants < ~6 months should not receive free water 

 Inadequate nutrient intake

 Risk of electrolyte disturbances
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Nutrition Focused Physical Exam (NFPE)

 Importance of NFPE

 Strengthens nutrition assessment 

 Confirm muscle wasting, subcutaneous fat, and edema

 Identification of micronutrient deficiencies 
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NFPE: Before the Exam 

 Age/developmental 
appropriateness

 Pre-natal and birth history 
(<2 years of age) 

 Tanner stages 

 Anthropometric measurements 
& how they plot on age 
appropriate growth chart   

 Surgical history 

 Laboratory data 

 Medications / Dietary supplements 

 Diagnosis
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NFPE: Components of Exam 

 General inspection then head to toe exam: 

Skin and hair Head 
 Face, orbital fat pads, buccal 

pads, temples, eyes, mouth

Upper body 
 Clavicle, shoulder, scapula, 

arms, fingernails 
Abdomen 
 Buttock, stoma sites 

Lower Body 
 Legs, thigh, knee, calf, ankle  

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwirg5Cdj8PdAhWMZd8KHYyzCfwQjRx6BAgBEAU&url=http://drawartwork.blogspot.com/2014/08/childrens-body-proportions.html&psig=AOvVaw2D_BvttOdQz3-tGTJHolw2&ust=1537310734662624
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Common Pediatric Diagnoses and Possible Nutrient Deficiencies 

Corkins. Nutr Clin Pract 30(2): 203-209.
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NFPE: Micronutrient Deficiencies 

Corkins. Nutr Clin Pract 30(2): 203-209.
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What Nutrient Deficiency?
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What Nutrient Deficiency?
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What Nutrient Deficiency?
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What Nutrient Deficiency?
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Feeding Practices

What Influences Intake?
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Ellyn Satter
Child of Mine: Feeding with Love and Good Sense

Children have natural ability with eating. They eat as much as they need, they 
grow in the way that is right for them, and they learn to eat the food their parents 
eat. Step-by-step, throughout their growing-up years, they build on their natural 

ability and become eating competent. Parents let them learn and grow with eating 
when they follow the Division of Responsibility in Feeding. (DOR)
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Ellyn Satter Model: Division of Responsibility (DOR) in Infants

• What (breast- or formula-feeding)

• Help the infant be calm and organized

• Pay attention to cues
Parent

• How much

• Everything else! Timing, tempo, frequency 
and amounts.

Infant
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Ellyn Satter Model: DOR Toddlers through Adolescents

• What

• When

• Where
Parent

• How much

• WhetherChild
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Ellyn Satter Model: DOR Infants Transitioning to Family Food

 Parent will start to become responsible for when and where the child is fed

 Child is still and always responsible for how much and whether to eat the foods 
offered.

* Solids should be based on what the child can
do and not how old they are.
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Ellyn Satter Model: Children’s Eating Jobs

 Children will eat

 They will eat the amount they need

 They will learn to eat the food their parents eat

 They will grow predictably

 They will learn to behave well at mealtime
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Ellyn Satter Model: Parents’ Feeding Jobs

 Choose and prepare the food

 Provide regular meals and snacks

 Make eating times pleasant

 Step-by-step, show children by example how to 
behave at family mealtime
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Ellyn Satter Model: Parents’ Feeding Jobs

 Be considerate of children’s lack of food experiences without catering to likes and 
dislikes

 No food or beverages (except for water) between meal and snack times

 Let children grow up to get bodies that are right for them
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Common Toddler Eating Behaviors 

 Picky eating

 Not finishing meals

 Refusal to eat

 Grazing
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How do you Support Healthy Eating Beyond the DOR? 

Teaching Healthy Eating Concepts

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj8r_qsgoneAhXNUt8KHXPqC3EQjRx6BAgBEAU&url=https://www.usda.gov/media/blog/2015/03/30/celebrate-national-nutrition-month-myplate-school&psig=AOvVaw2B1QYaISjgNp8kSGOP_qV6&ust=1539712526782469
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How do you Support Healthy Eating Beyond the DOR? 
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Mealtime Tips

 Encourage meals and snacks at table

 Arrange for quiet time before meals

 Offer 2-3 foods/meal and small servings. 

 Rule of thumb is about 1 Tbsp per year of age

 Give a mix of new and familiar foods

 Praise for good eating but don’t make the child the center of attention

 Don’t reward, bribe or punish around eating
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Mindful Eating

 Plan, prioritize and structure meals

 Allow hunger and fullness to guide eating

 Neutralize the power of goodies

 Make nutrition a rewarding part of eating

 Put pleasure at the center of your table

 Teach body appreciation

 Deal with stress effectively

 Connect with your kids
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- Ellyn Satter -

When the joy goes out of eating, nutrition 
suffers.
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Thank You! 

Questions?
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References to learn more about NFPE 

 Green Corkins, K. (2015). "Nutrition-focused physical examination in pediatric patients." Nutr Clin 
Pract 30(2): 203-209.

 Secker, D. J. and K. N. Jeejeebhoy (2012). "How to perform Subjective Global Nutritional 
assessment in children." J Acad Nutr Diet 112(3): 424-431.e426.

 Litchford, M. Nutrition Focused Physical Assessment: Making Clinical Connections.  2013. CASE 
software & books; Greensboro, NC. 

 ASPEN. Nutrition-Focused Physical Exam: An Illustrated Handbook

 AND offers hands on training session focused on pediatric and adult patients 



58

References 
 Becker PJ, Nieman Carney L, Corkins MR, et al. Consensus statement of the Academy of Nutrition and Dietetics/American Society for Parenteral and Enteral Nutrition: indicators recommended for 

the identification and documentation of pediatric malnutrition (undernutrition). Journal of the Academy of Nutrition and Dietetics. 2014 Dec;114(12):1988-2000.

 Duclos A, Touzet S, Restier L, et al. Implementation of a computerized system in pediatric wards to improve nutritional care: a cluster randomized trial. European journal of clinical nutrition. 2015 
Feb 4.

 Goldberg DL, Becker PJ, Brigham K, et al. Identifying Malnutrition in Preterm and Neonatal Populations: Recommended Indicators. Journal of the Academy of Nutrition and Dietetics. 2018 Feb 2.

 Gomez F, Ramos Galvan R, Frenk S, Cravioto Munoz J, Chavez R, Vazquez J. Mortality in second and third degree malnutrition. 1956. Bulletin of the World Health Organization. 2000;78(10):1275-
80.

 Green Corkins K. Nutrition-focused physical examination in pediatric patients. Nutrition in clinical practice : official publication of the American Society for Parenteral and Enteral Nutrition. 2015 
Apr;30(2):203-9.

 Gueri M, Gurney JM, Jutsum P. The Gomez classification. Time for a change? Bulletin of the World Health Organization. 1980;58(5):773-7.

 Hecht C, Weber M, Grote V, et al. Disease associated malnutrition correlates with length of hospital stay in children. Clinical Nutrition. 2015;34(1):53-9.

 Hendricks KM, Duggan C, Gallagher L, et al. Malnutrition in hospitalized pediatric patients. Current prevalence. Archives of pediatrics & adolescent medicine. 1995 Oct;149(10):1118-22.

 Huysentruyt K, Alliet P, Muyshont L, Devreker T, Bontems P, Vandenplas Y. Hospital-related undernutrition in children: still an often unrecognized and undertreated problem. Acta paediatrica 
(Oslo, Norway : 1992). 2013 Oct;102(10):e460-6.

 Mehta NM, Corkins MR, Lyman B, et al. Defining pediatric malnutrition: a paradigm shift toward etiology-related definitions. JPEN Journal of parenteral and enteral nutrition. 2013 Jul;37(4):460-81.

 Secker DJ, Jeejeebhoy KN. How to perform Subjective Global Nutritional assessment in children. Journal of the Academy of Nutrition and Dietetics. 2012 Mar;112(3):424-31.e6.

 Tappenden KA, Quatrara B, Parkhurst ML, Malone AM, Fanjiang G, Ziegler TR. Critical role of nutrition in improving quality of care: an interdisciplinary call to action to address adult hospital 
malnutrition. JPEN Journal of parenteral and enteral nutrition. 2013 Jul;37(4):482-97.

 Waterlow JC. Classification and definition of protein-calorie malnutrition. British medical journal. 1972 Sep 2;3(5826):566-9.

 White M, Dennis N, Ramsey R, et al. Prevalence of malnutrition, obesity and nutritional risk of Australian paediatric inpatients: a national one-day snapshot. Journal of paediatrics and child health. 
2015 Mar;51(3):314-20.

 Ellyn Satter Institue., Division of Responsibiltiy., https://www.ellynsatterinstitute.org. Accessed 10/2020

https://www.ellynsatterinstitute.org/

