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Famous Quote 
  “If we could give every individual the 

right amount of nourishment and 
exercise, not too little and not too much, 
we would have found the safest way to 
health.” 
  Hippocrates c.  460-377 B.C. 



Nutritional Assessment 
  5 components 

  A.  Anthropometry 
  B. Biochemical 
  C. Clinical Examination 
  D. Dietary Evaluation 
  E. Energy Expenditure (Physical Activity) 



Anthropometry 
  Height 
  Weight 
  BMI 
  Waist Circumference 
  % Body Fat 



Body Mass Index (BMI)
body weight kg/height m2

Source Undetermined 



Waist Circumference (cm)

Source Undetermined 



Total Body Fat

 Men: risk > 25% of total body weight
 Healthy level 15%

 Women risk > 30–40% of body
weight
 Healthy level 25%



Diet History 
  24-hour recall 
  Food Frequency 
  Usual Intake 
  Food Record 



24-Hour Recall 
  Documents a patient’s intake of all food and 

beverages during the previous 24-hour 
period. 

  Many patients do not remember what they ate 
and can not accurately estimate quantities 
consumed. 

  Ideal for patients with diabetes-ability to 
assess timing of meals, snacks, and insulin 
injections 



Usual Intake Method 
  Documents a patient’s usual intake, including 

breakfast, lunch, dinner, and snacks. 
  Many patients are not consistent with their 

eating habits and state that that there is no 
usual pattern. 

  Ideal for elderly patients in order to assess 
number of meals eaten (or skipped), and 
infants, children, and adolescents whose 
diets may not be as varied. 



Food Frequency Method 
  Estimate the frequency and quantity of foods 

eaten during a weekly or monthly period. 
  Ideal method to estimate fat, sodium, sugar, 

dairy, fruit and/or vegetable intake. 
  Ideal for patients with CVD, HTN, 

osteoporosis, those that question whether 
they should take a vitamin supplement, and 
elderly who avoid food groups. 



Food Record Method 
  Written record by the patient of everything they ate 

and drank over a 2 to 7 day period. 
  Many patients are not motivated to write down 

everything. (although those who do, may lose 
weight.) 

  Difficult for physicians to take the time to review and 
comment, especially if not trained. 

  Ideal for patients who have difficulty losing weight, 
those who are eating out of control and gaining 
weight, brittle diabetics, emotional eaters. 



Images of WAVE 
assessment form removed 

Form can be accessed 
here: http://bms.brown.edu/

nutrition/tools.htm  

Four pages of Weight Activity Variety 
Excess (WAVE) assessment form 
developed by Brown University 
Institute for Community Health 
Promotion.  

Access here: http://bms.brown.edu/
nutrition/tools.htm 



Assessing Nutrient Intake 
  Assess energy requirements via Harris 

Benedict Equation. 
  Compare  current caloric intake with 

calculated requirements. 



Estimation of Resting Energy 
Requirements (REE) for adults 
  Harris Benedict Equation 

  derived from healthy adults 
  calculates resting energy expenditure 
  additional stress and activity factors added 
  REE for males:  66+[13.7 x wt (kg) ] + [5.0 

x ht (cm) ] - [6.8 x age] = kcal/day 
  REE for females: 655 + [9.7 x wt (kg)] + 

[1.8 x ht (cm)] - [4.7 x age] = kcal/day 



Calculation to Estimate Caloric 
Needs to Maintain Body weight 
  (Current Weight, in lbs) x (A) = Daily 

Caloric Needs. 
  A= activity level 

  Not very active  12 
  Moderately active  15 
  Very Active  20 
  Extremely Active  25 

   



Calculation for Estimate of 
Basal Metabolic Rate 
  Men = 1 x body weight (kg) x 24  
  Women = .9 x body weight (kg) x 24 

 calculates basic expenditure of calories 
in a 24 hour period. 



ESTIMATED ENERGY 
REQUIREMENTS 
  BASED ON INSTITUTE OF MEDICINE 

DIETARY REFERENCE INTAKES, 
2002 



Estimated Energy Requirements 
(EER) for toddlers (ages 1-3) 

  Kcal/day = (89 x weight (kg) -100) + 20 

  Institute of Medicine 2002 



Children (ages 3-8) 
  EER:   

  Male = 88.5 – (61.9*age)+PA*(26.7*weight 
[kg]+903*Height [m])+20 

  Female = 135.3 – (30.8*age)
+PA*(10*weight [kg]+934*height[m])+20 



Physical Activity Coefficients (PA) 
     Sedentary  Low Active  Active 

Males 
3-18 yrs  1.00        1.13   1.26 
Adults  1.00                 1.11               1.25 
Females   
3-18 yrs  1.00        1.16   1.31 
Adults  1.00        1.12   1.27 



EER CALCULATIONS FOR 
MALES AND FEMALES, AGES 
9-18 
  MALE: 

  88.5-(61.9*AGE)+ PA*(26.7*WT[kg] 
+903*HT[m]) +25 

FEMALE: 
 135.3-(30.8*AGE)+PA*(10*WT[kg] 
+934*HT[m]) +25 



EER CALCULATIONS FOR 
ADULT MALES AND FEMALES 

  MALES 
  662-(9.53*AGE)+PA*(15.91*WT[kg]

+539.6*HT[m])  

FEMALES 
 354-(6.91*AGE)+PA*(9.36*WT[kg]
+726*HT[m]) 



Definitions 
  Deficiency:  lack of nutrients 

  biochemical deficiency symptoms 
  nutrition deficiency symptoms measured in blood or 

urine (such as low levels of a nutrient or enzyme 
activities) 

  clinical symptoms appear as a result of severe or 
prolonged lack of nutrients (changes seen in physical 
examination in skin, hair, nails, tongue, and eyes. 



Definitions, cont 
  Overnutrition:  nutritional intake exceeds 

needs. 
  Undernutrition:  nutritional intake falls 

below needs to maintain health, results 
from long-term reductions in nutrients. 



Macronutrients 
  Carbohydrates 
  Proteins 
  Fats (lipids) 



Major Functions of 
Macronutrients, cont 
  Important for growth and development 
  Act to keep body functioning normally 



 Major Functions of 
Macronutrients 
  Provide energy (kcalorie) 

  Kcal:  measure of the amount of heat 
needed to raise the temperature of 1000 
grams (1 liter) of water to 1 degree C.  
(approximately the same as 4 cups of 
water to 2 degrees F) 



Assessment of Nutrient Intake 
  Dietary Reference Intakes (DRIs) 

  Reference values that are quantitative of nutrient 
intakes to be used for planning and assessing 
diets for healthy people. 

  Recommended Dietary Allowance(RDAs) 
  Recommended nutrient intakes that meet the 

needs of essentially all people of similar age and 
gender. 

  Estimated Average Requirement (EARs) 
  Estimated nutrient intakes that meet the needs of 

essentially all people of similar age and gender. 



Assessment of Nutrient Intake, 
cont 
  Adequate Intakes (AIs) 

  Adequate intake to maintain health 
  Estimated Energy Requirements (EERs) 

  Set for daily energy requirements based on 
defined levels of activity (Different from RDA) 

  Upper levels (ULs) 
  The maximum level of daily nutrient intake that is 

likely to pose no risk or adverse effects 



Current American Dietary 
Guidelines 
  Recommendations: 

  55% of total kcals to come from 
carbohydrates 

  Sugars no more than 10% 

  15% of total kcals to come from proteins 
  30% or less to come from fat 



Macronutrient recommendations 
for children ages 1-3 
  Fat:  30-40% of total Kcals 
  Protein:  1.10 grams/kg body weight/day or 

approximately 13 grams of protein/day 
  Carbohydrate: 130 grams/day (45-65% total 

Kcals/day) 
  Adequate fiber:  AI = 14 grams of fiber/1000 

Kcal or approximately 19 grams/day 



Nutrition Concerns for children 
ages 1-3 

  Vitamins A, C, and E (vegetables, fruit, 
grains) 

  Calcium (milk) (AI=500mg/day) 
  Iron (lean meats, eggs and iron fortified 

cereals) 



Macronutrient recommendations 
for children ages 4-5 years 

  Fat:  25-35% of total Kcals 
  Protein:  0.95 grams/kg body weight or 

approximately 19 grams/day 
  Carbohydrate:  130 grams/day or about 

45-65% of total energy intake, kcals 
  14 grams/1000Kcals 



Nutrition Concerns of children 
ages 4-5 years 

  Vitamins A,C and E 
  Calcium (AI = 800mg/day) 
  Zinc 
  Iron 
  Fluid intake (1.7 liters or 7 cups) 



Macronutrient Recommendations 
for children ages 6-13 years 

  Fat:  25-35% total energy intake, Kcals 
  Protein: 0.95 grams/kg body weight/day 
  Carbohydrates: 45-65% total energy 

intake, Kcals 
  Fiber:  14 grams/1000Kcal 



Nutrition Concerns for children 
ages 6-13 years 

  Vitamins A, C, and E 
  Calcium {800 mg (ages 6-8)– 

1300mg(ages 9-13)} 
  Zinc (5-8 mg/day 
  Fluid (1.7-2.4 liters/day) 
  Iron (10mg -8mg/day) 



Macronutreint recommendations 
for Adolescents, ages 14-18 
years 
  Fat:  25-35% total energy intake, Kcals 
  Protein:  0.85 grams/kg body weight 
  Carbohydrate:  130 grams/day 
  Fiber:  26 grams/day 



Nutrition Concerns for 
adolescents ages 14-18 years 
  Calcium (1300mg/day) 
  Iron (boys=11 mg/day, girls = 15mg/day) 
  Vitamin A (boys = 900µg/day, girls = 700µg/

day) 
  Fluid needs:  11 cups/day 

  Note:  growth spurt needs begin 
  Males: 12-13 years 
  Females: 10-11 years 



ADA exchange system 

  Designed as a quick way to estimate total 
kcals, carbohydrate, protein, and fat intake. 

  Six different categories:   
  milk 
  fruit 
  vegetables 
  starch/bread 
  meat 
  fat 



Milk (serving size 1 cup) 
Carbohydrate
(grams)

Protein
(grams)

Fat
(grams)

Kcalories

12 8 Skim: trace
Lowfat: 5
Whole: 8

90
120
150

Source Undetermined 



Fruit (serving size 1 small) 
Carbohydrate 
(grams) 

Protein 
(grams) 

Fat 
(grams) 

Kcalories 

15   60 

 

Source Undetermined 



Vegetable (serving size ½ -1 
cup) 
Carbohydrate
(grams)

Protein
(grams)

Fat
(grams)

Kcalories

5 2 25

Source Undetermined 



Starch/Bread (1 slice, ¾ c raw, ½ 
cooked) 

Carbohydrate 
(grams) 

Protein 
(grams) 

Fat 
(grams) 

Kcalories 

15 3 Trace 80 

 

 

Source Undetermined 



Fat (1 teaspoon) 
Carbohydrate
(grams)

Protein
(grams)

Fat
(grams)

Kcalories

5 45

Source Undetermined 



Exchange food patterns (total 
Kcals: 55% CHO, 30% fat, 15% 
protein) 

Kcal/day 1200 1600 2000 2400 2800 
Exchange group 

Milk (lowfat) 2 2 2 2 2 

Vegetables 2 2 3 3 3 
Fruit 5 4 5 8 8 
Starch/Bread 4 8 11 11 15 
Meat (medfat) 2 2 3 5 5 
Fat 4 7 8 9 12 

Source Undetermined 



US Federal Government 



Print materials:  Mini Poster 

US Federal Government 



US Federal Government 



US Federal Government 



Food Guide Pyramid 
Food Group Serving Major 

contributions 
Foods/ 
Serving 
sizes 

Milk, yogurt, 
And cheese 

2 adult 
3 children, 
Pregnant or 
lactating 
women 

Carbohydrate 
Calcium 
Riboflavin 
Protein 
Potassium 
Zinc 

1 C milk 
11/2 oz 

cheese 
1 c yogurt 
2 cups 

cottage 
cheese 

US Federal Government 



Food Guide Pyramid, cont 
Food Group Serving Major 

contributions 
Foods/ 
Serving 
sizes 

Meat, poultry, 
fish, dry 
beans, eggs, 
nuts 

2  -3 Protein 
Niacin,  Iron 
Vitamin B6, 
B12 
Zinc 
Thiamin 

2-3 oz cooked 
meat 
1-1 ½ c cooked 
dry beans 
2 T peanut 
butter 
2 eggs 
½ -1 c nuts 

US Federal Government 



Food Guide Pyramid, cont 
Food Group Serving Major 

contributions 
Foods/ 
Serving 
sizes 

Fruits 2 - 4 Carbohydrate 
Vitamin C 
Dietary Fiber 

¼ c dried 
½ c cooked 
¾ cup juice 
1 small 
1 melon 
wedge 

US Federal Government 



Food Guide Pyramid, cont 
Food Group Serving Major 

contributions 
Foods/ 
Serving 
sizes 

Vegetables 3 - 5 Carbohydrate 
Vitamin A 
Vitamin C 
Folate 
Magnesium 
Dietary fiber 

½ c raw or 
cooked 
1 c raw leafy  

US Federal Government 



Food Guide Pyramid, cont 
Food Group Serving Major 

contributions 
Foods/ 
Serving 
sizes 

Bread, 
Cereal, 
Rice, 
Pasta 

6-11 Carbohydrate 
Thiamin 
Riboflavin 
Iron, Niacin 
Folate, Zinc 
Magnesium 
Dietary Fiber 

1 sl bread 
1 oz dry cereal 
½-3/4 c cooked 
cereal, 
rice,pasta 
3-4 small 
crackers 

US Federal Government 



Food Guide Pyramid, cont 
Food Group Serving Major 

contributions 
Foods/ 
Serving 
sizes 

Fats, Oils, 
And Sweets 

Based on 
individual 
energy 
needs. 

Foods from this 
group should not 
replace any from 
the other groups. 

Use 
sparingly 

US Federal Government 



Food Guide Pyramid vs ADA 
Exchange List 
  Food Guide Pyramid 

  recommendations 
based on 
approximately 2,500 
kcal intake/day 

  based on nutrient 
needs (vitamins/
minerals) 

  ADA Exchange List 
  lists based on total 

kcal intake 
  based on modulating 

carbohydrate, 
protein, and fat 
intake   



Image of 
“Digestion in 

Process” cartoon 
removed 

Mark Parisiʼs Nov. 23, 1992 
cartoon on digestion

Original source: www.offthemark.com 



Carbohydrate 
Recommendations 
  RDA: 130 g/day for adults 
  50-100 g/day to prevent ketosis 

  1 orange juice = 25g, 1 apple = 20 
  DRI: 45-60% from total Carbohydrate 
  Fiber:  general recommendation 20-35 

grams/day 
  New guidelines: 

  Under 50 yrs old:  Men  38 g/day, Women  25 g/day 
  Over 50 yrs old:  Men  30g/day, Women 21 g/day 



Example of a 25-gram Fiber Diet 
(1500 Kcal) 
  Breakfast      Fiber g 

  Orange Juice,1 c 
  Wheaties, ¾ c     3.0 
  1% Milk, 1/2c   
  Whole Wheat toast, 1 sl    1.9 
  Coffee 

  Lunch   
  Lean turkey       
  Whole Wheat bread, 2 sl    3.8 
  Baked Beans, 1/2c    3.5 
  Mayonnaise,2 tsp 
  Lettuce, ¼ c     0.2 
  Pear, with skin     4.3   



25 g Fiber Diet, cont 
  Dinner      Fiber g 

  Broiled chicken (no skin), 3oz 
  Baked Potato, with skin, 1 lg  3.6 
  Margarine/butter, 1 1/2tsp 
  Green Beans, 1 c    2.0 
  1% milk, 1 c 
  Apple, with peel,1 med   3.0 

  Total fiber grams =    25    



Calculation of Dietary Intake of 
Carbohydrate Kcals 
  1).  Calculate total grams of 

Carbohydrate intake. 
  Note: did you meet the RDA? 
  Note:  did you consume 50-100 g and 

prevent ketosis? 
  2). Multiply total grams of carbohydrate 

x 4= total kcals of carbohydrate intake 



Image of a Cathy 
Guisewite cartoon 

removed 

Cathy Guisewiteʼs cartoon on 
low-carb diets



Examples of Low-
Carbohydrate Diets 
  Dr. Atkins,  Dr. Stillman, Calories don’t 

Count, Scarsdale Diet, Drinking mans 
diet, 

  Four day wonder diet, Air Force diet, 
Sugar Busters, The zone, etc. 



Historical Low-Carbohydrate 
Diet 
  William Banting 

  Letter on Corpulence,  1864. 

  William Harvey’s 1872 publication “On 
corpulence in relation to disease, with 
some remarks on diet.” 



Typical Menu 
  Breakfast: 4-5 ounces of beef, mutton, kidneys, broiled fish, bacon, or 

cold meat of any kind but pork.   
  1 small biscuit or 1 ounce of dry toast, 1 large cup tea without milk or 

sugar. 
  Lunch: 5-6 ounces of any fish except salmon, any meat except pork, 

any vegetable except potato 
  Any kind of poultry or game.  1 ounce of dry toast.  Fruit  2-3 glasses 

of good claret, or sherry.    2-3 ounces of fruit.  1-2 rusks (cut from 
bread and re-baked).  1 cup tea without milk or sugar. 

  Supper: 3-4 ounces of any meat except pork, any fish except 
salmon, 1-2 glasses of claret. 

  Night-cap:  1 tumbler of grog(gin, whiskey or brandy without sugar 
added) or 1-2 glasses of claret or sherry. 



Dietary Guidelines for Americans, 
2005 
  Food Groups to Encourage: 

  2 cups of fruit and 21/2 cups of vegetables/day 
(based on 2000 kcal/day) 

  Choose a variety from all 5 subgroups: 
  Dark green, orange, legumes, starchy vegetables, and 

other vegetables) 

  Consume 3 or more ounce equivalents of whole-
grain products/day 

  Consume 3 cups /day of fat-free milk or equivalent 
milk products. 



Fruits and Vegetables 
  =9 servings/day 

  Recommended weekly 
  Dark green vegetables  3 cups/week 
  Orange vegetables   2 cups/week 
  Legumes     3 cups/week 
  Starchy Vegetables   3 cups/week 
  Other vegetables                   61/2 cups/week 



DASH Diet 
  Dietary Approaches to Stop 

Hypertension 
  Recommended in Dietary Guidelines for 

Americans, 2005 



US Federal Government 
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