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INTRODUCTION: CHILDHOOD OBESITY

_« Epidemic - Widespread in population (adolescence and children)
_« Progressive - Childhood obesity becomes adult obesity

- Alters Development - Physically, emotionally, psychosocially

(depressed, teased and bullied, Decreased quality of life,
Diminished educational and job opportunities)

= Chronic disease - Lifelong morbidity accelerates “adult” disease into
childhood

w« Increases morbidity/mortality - First generation to have shorter
lifespan than parents




Trends in Obesity Among Children
and Adolescents: United States, 1963-2008
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PREVALENCE OF OBESITY

Almost: 32% of US children ages 2-19 are overweight.
16.9 % of US children ages 2-19 are obese.
21.1 % of US children ages 2-5 are overweight.
10.4% of US children ages 2-5 are obese.

Children with BMI > 85 ; six times more overweight later

Growth failure and under nutrition in utero or in the early years of life;
overweight in later childhood with subsequent risks of elevated blood

pressure, lipid and glucose levels

v The timing of the adiposity rebound and excess fatness in adolescence
are two critical factors in the development of obesity




Trend analysis, gender-specific patterns, and age dynamics of
childhood and adolescent obesity: insights from the Tehran lipid
and glucose study: 2024
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Trend of obesity prevalence in different categories in study participants over 20 years of follow-up



PREVALENCE OF OBESITY IN IRAN

Children under 5 years old (2022-2023):

According to the Iranian Ministry of Health, the prevalence of obesity among children under 5 is

approximately 0.8%, while overweight affects around 2% of this age group.
e School-aged children and adolescents (ages 7-18):

Based on the national CASPIAN-V study and recent reports from Iran University of Medical

Sciences (2024), approximately 20% of Iranian adolescents are affected by overweight or

obesity. Furthermore, abdominal obesity is present in 21%.




PROGRESS

_«Children (age 12) with a BMI >99% followed into
adulthood (age 27).

* 100% BMI >30

*90% with BMI >35

*65% with BMI >40

«Children with a BMI >99% have a greater rate of
cardiovascular risk factors.




DEFINITIONS:

OBESITY: excess of fat

NOTE:

Methods used to directly measure body fat not available in
daily practice.

Obesity is often assessed by means of indirect estimates of
body fat




STANDARD MEASURES:

Body Mass Index (BMI)
Weight for Height: Useful for <2 years
Measurement of regional fat distribution
- Waist circumference
- Waist to hip ratio

Overall obesity (BMI) more accurate than body fat locations or ratios

v BMI for age and sex

The l-year-old toddler and the prepubescent child may weight more for
developmental and physiologic reasons
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APPENDIX 9. Birth to 24 Months: Boys Length-for-Age and Weight-for-Age Percentile

Birth to 24 months: Boys NAME
Length-for-age and Weight-for-age percentiles RECORD #
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APPENDIX 10. Birth to 24 Months: Boys Head Circumference-for-Age and

Weight-for-Length Percentiles

Birth to 24 months: Boys

Head circumference-for-age and NAME
Weight-for-length percentiles RECORD #
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APPENDIX 11. 2 to 20 Years: Boys Stature-for-Age and Weight-for-Age Percentiles
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APPENDIX 13. Birth to 24 Months: Girls Length-for-Age and We ight-for-Age Percenti

Birth to 24 months: Girls NAME
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APPENDIX 14. Birth to 24 Months: Girls Head Circumference-for-Age and

Weight-for-Length Percentiles

Birth to 24 months: Girls
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APPENDIX 15. 2 to 20 Years: Girls Stature-for-Age and Weight-for-Age Percentiles
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RECORD #
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APPENDIX 12. Body Mass Index-for-Age Percentiles: Boys, 2 to 20 Years

NAME
RECORD #
Date Age Weight Stature BMI* Comments

BMI—
35 —
34._.
33—
32—
31—
— 30—

*To Calculate BMI: Weight (kg) + Stature (cm) + Stature (cm) x 10,000 3.
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APPENDIX 16. Body Mass Index-for-Age Percentiles: Girls, 2 to 20 Years

NAME
RECORD #
Date Age Weight Stature BMI Comments
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BMI - CALCULATE, CHART, CLASSIFY

BMI is a screening measure, determines further evaluation

BMI based on age and gender and is a population based reference

Underweight BMI <5%

“Normal weight” BMI 5%-84%

At risk for overweight (overweight) BMI >85%-94%
overweight (Obese) BMI 95%-99%

Morbid (severe) obesity BMI >99%




BMI 99th Percentile Cut-Points (kg/m?)

5 201 21.5
6 216 23.0
7 23.6 24.6
8 25.6 26.4
9 27.6 28.2
10 29.3 29.9
11 30.7 31.5
12 31.8 331
13 32.6 34.6
14 33.2 36.0
15 33.6 37.5




ETIOLOGY:

Etiology - multi factorial

v Interaction of nutritional, psychological, familial, and
physiological factors

v Imbalance between

_~energy intake (calories obtained from food) &

_~energy output (calories expended in the basal metabolic
rate and physical activity)




ETIOLOGY:

Increasing Caloric intake:
v Eating unsupervised, lack of family meals
v Eating at multiple sites
v Beverages: soda and juice

vsnack three times a day, with chips, candy, and other low-nutrient
foods and calorically dense food

v ready access to eating and food establishments
v eating tied to sedentary leisure activities

v Children making more food and eating decisions
v larger portion sizes




Portion size :

Increased over the years
“Super sized”

L 3 year olds will eat what is
appropriate despite how much
IS on the plate.

= >5 years children consume
more if portion size is larger.




ETIOLOGY:

Decreased physical activity due to:

_~3chools with less physical education

_~Reduced after school programs

_~Elevated safety concerns

_«Increased convenience activities

_-Increased sedentary activities: TV, computer, video games




ETIOLOGY: IMPACT OF REDUCED PHYSICAL ACTIVITY

TV / video games:

_~More time spent watching TV, less time for physical activity:
average 2.5 hours / day, 20%>5 hours / day

_~BMI and obesity associated with higher amount of time
spent watching TV

_~Higher cholesterol levels associated with greater amount of
time spent watching TV

+40% of children 1-5 years have TV in their bedroom




ETIOLOGY: IMPACT OF GENETICS

Plays a role; interacts with environment to produce obesity.

30-50% heritable factors responsible but most genetic
polymorphisms not identified yet

“Despite obesity having strong genetic determinants, the genetic
composition of the population does not change rapidly.
Therefore, the large increase in obesity must reflect major
changes in non-genetic factors”.

Obesity in childhood is not a benign condition, despite the
popular belief that overweight children will outgrow their
condition




ETIOLOGY...

lower prevalence of obesity among children who:
_regularly eating the evening meal as a family
_~0obtaining adequate night-time sleep
_~having limited screen viewing time

Success is most likely to result from programs that include:
_~ family involvement (school)
_~dietary modifications
_-nutrition information
_-physical activity
_behavioral strategies




PRINCIPLES OF DIET

v Determine calories needed

v Divided calories required based on the percentage of macronutrients
_ Carbohydrates ( 45% to 60% )
= Proteins (10% to 35%)
- Fat (25% to 40%)

v Prescribed Diet based on exchange list

[] Lifestyle modification
_-Physical Activity
_~Modification of dietary habits

Balance
Variety




Estimated Energy Expenditure Prediction Equations
at Four Physical Activity Levels—cont’d

Weight Maintenance TEE for Overweight
and At-Risk for Overweight Boys 3-18 Years
(BMI >85th Percentile for Overweight)

TEE = 114 — 50.9 x Age (yr) + PA x (19.5 x Weight [kg] +
1161.4 x Height [m])
in which
PA = Physical activity coefficient:
A =1 if PAL is esumated to be = 1.0 < 1.4 (Sedentary)
PA = 1.12 if PAL is esumated to be = 1.4 < 1.6 (Low
actve)
PA = 1.24 if PAL 1s esumated to be = 1.6 < 1.9 (Active)
PA = 1.45 if PAL is estimated to be = 1.9 < 2.5 (Very
acuve)
Weight Maintenance TEE for Overweight and
At-Risk for Overweight Girls 3-18 Years
(BMI >85th Percentile for Overweight)

TEE = 389 — 41.2 x Age (y1) + PA x (15 x Weight [kg] +
701.6 % Height [m])
in which
PA = Physical acuvity coefficient:
PA =1 if PAL is esumated to be =2 1 < 1.4 (Sedentary)
PA = 1.18 if PAL is esunmated to be = 1.4 < 1.6 (Low
active)
PA = 1.35 if PAL is esumated to be = 1.6 < 1.9 (Active)
PA = 1.60 if PAL is esumated to be = 1.9 < 2.5 (Very
active)
Overweight and Obese Men 19 Years
and Older (BMI =25 kg/m?)

TEE = 1086 — 10.1 x Age (yr) + PA x (13.7 x Weight [kg] +
416 x Height [m])
in which
PA = Physical activity coefficient:
PA = 1 if PAL is esumated to be = 1 < 1.4 (Sedentary)
PA = 1.12 if PAL 1s estimated to be = 1.4 < 1.6 (Low
active)
PA = 1.29 if PAL is estimated to be = 1.6 < 1.9 (Active)
PA = 1.59 if PAL is esumated to be = 1.9 < 2.5 (Very
acuve)
Overweight and Obese Women 19 Years
and Older (BMI =25 kg/m?)

TEE =448 — 7.95 x Age (yr) + PA x (11.4 x Weight [kg] +

619 x Height [m])
where

PA = Physical acavicty coefficient:
PA =1 if PAL is estimated to be = | < 1.4 (Sedentary)

PA = 1.16 if PAL 1s estimated to be = 1.4 < 1.6 (Low
active)
PA = 1.27 if PAL is estimated to be = 1.6 < 1.9 (Acuve)
PA = 1.44 if PAL is esumated to be = 1.9 < 2.5 (Very
active)
Normal and Overweight or Obese Men
19 Years and Older (BMI =18.5 kg/m?)

TEE = 864 — 9.72 x Age (yr) + PA < (14.2 x Weight [kg] +
503 x Height [m])
in which
PA = Physical acuvity coefficient:
PA =1 if PAL is estinated to be =2 1 < 1.4 (Sedentary)
PA = 1.12 if PAL is esumated to be = 1.4 < 1.6 (Low
active)
PA = 1.27 if PAL is esumated to be = 1.6 < 1.9 (Active)
PA = 1.54 if PAL is estimated to be = 1.9 < 2.5 (Very
actve)
Normal and Overweight or Obese Women
19 Years and Older (BMI >18.5 kg/m?)

TEE = 387 — 7.31 x Age (yr) + PA x (10.9 x Weight [kg] +
660.7 x Height [m])
in which
PA = Physical acuvity coefficient:
PA =1 if PAL is estimared to be = 1 < 1.4 (Sedentary)
PA = 1.14 if PAL 1s estimated to be 2 1.4 < 1.6 (Low
active)
PA = 1.27 if PAL is estimated to be = 1.6 < 1.9 (Active)
PA = 1.45 if PAL is estumated to be =2 1.9 < 2.5 (Very
active)

From Institute of Medicine, Food and Nutninon Board: Diectary reference
intakes for energy, carbohydrate, fiber, far, fatty acads, cholesterol, protein, and
amino acids, Washington, DC, 2002, The National Academies Press,
www.nap.edu.

BAMI, Body mass index; EER, estumated energy requirement; 24, physical
activity; PAL, physical activity level, TEE, total energy expenditure,

*EER is the average dietary energy intake that is predicted to maintain energy
balance in a healthy adult of a defined age, gender, weighe, heighe, and level
of physical activity consistent with good health. In children and pregnant and
lactaung women, the EER includes the needs associated with the deposition
of tissues or the secretion of milk at rates consistent with good health.

'"PAL is the physical acavity level that is the rato of the total energy expen-
diture to the basal energy expenditure.

"TEE is the sum of the resting energy expenditure, energy expended in physi-
cal acuvity, and the thermic effect of food.

*BMI is determined by dividing the weight (in kilograms) by the square of the
height (in meters).




Estimated Energy Requirements for Adolescent Males
Estimated Energy Requirements (kcal/day)

Reference Reference

Age Weight (kg [Ib]) Height (m [in]) Sedentary PAL* Low Active PAL*  Active PAL*  Very Active PAL*

9 28.6 (63.0) 1.34 (52.8) 1505 1762 2018 2334
10 31.9 (70.3) 1.39 (54.7) 1601 1875 2149 2486
11 35.9 (79.1) 1.44 (56.7) 1691 1985 2279 2640
12 40.5 (89.2) 1.49 (58.7) 1798 2113 2428 2817
13 45.6 (100.4) 1.56 (61.4) 1935 2276 2618 3038
14 S1.0(112.3) .64 (64.6) 2090 2459 2829 3283
15 56.3 (124) 1.70 (66.9) 2223 2618 3013 3499
16 60.9 (134.1) 1.74 (68.5) 2320 2736 3152 3663
17 64.6 (142.3) 1.75 (68.9) 2366 2796 3226 3754
18 67.2 (148) 1.76 (69.3) 2383 2823 3263 3804

Dara from Institute of Medicine, Food and Nutrition Board: Dietary reference muakes for energy, carbohydrate, fiber, fat, fatty acids, cholesterol, protein, and
amino acids, Washington, DC, 2002, National Academies Press.

PAL, Physical activity level.

*PAL categories, which are based on walking per day at 2-4 mph, are as follows: sedentary, no additional activity; low actve, 1.5-2.9 miles/day; actve,
3-5.8 miles/day; and very active, 7.5-14 mules/day (see Table 2-3).




Estimated Energy Requirements for Adolescent Females
Estimated Energy Requirements (kcal/day)

Reference Reference

Age Weight (kg [Ib]) Height (m [in]) Sedentary PAL* Low Active PAL*  Active PAL*  Very Active PAL*

9 200 (63.9) 133 (52.4) 1390 1635 1865 2248
10 32.9 (72.5) 1.38 (54.3) 1470 1729 1972 2376
11 37.2 (81.9) 1.44 (56.7) 1538 1813 2071 2500
12 40.5 (89.2) 1.49 (58.7) 1798 2113 2428 2817
13 44.6 (91.6) 1.51 (59.4) 1617 1909 2183 3640
14 49.4 (108.8) 1.60 (63) 1718 2036 2334 3831
15 52.0 (114.5) 1.62 (63.8) 1731 2057 2362 2870
16 53.9 (118.7) 1.63 (64.2) 1729 2059 2368 2883
17 55.1 (121.4) 1.63 (64.2) 1710 2042 2353 2871
18 56.2 (123.8) 1.63 (64.2) 1690 2024 2336 2858

Data from Institute of Medicine, Food and Nuwition Board: Washingron, DC, 2002, National Academies Press.

PAL, Physical actvity level.

*PAL categories, which are based on walking per day at 2-4 mph are as follows: sedentary, no additional activity; low active, 1.5-2.9 miles/day; active,
3-5.8 miles/day; and very active, 7.5-14 miles/day (see Table 2-3).




Protein Dietary Reference Intakes (DRIs)
for Children through Age 13 Years

Protein
Age Grams/Day* Grams/Kilogram/Day
1-3 yr 13 g/day 1.10 g/kg/day
4-8 yr 19 g/day 0.95 g/kg/day
0-13 yr 34 g/day 0.95 g/kg/day

Adapted from Feucht S: Dietary reference intakes (DRI) review: case
studies illustrating energy and protein for children and adolescents with
special needs, Nutr Focus Newsletter 20:1, 2005.

*Recommended dietary allowance for reference individual (g/day).




Mean Intakes of Select Nutrients
Compared to DRIs: Adolescent Males

913 14-18

Mean year old year old

Intake RDA/AI RDA/AI
Vitamin A (mcg 651 600 700

RAE)

Vitamin E (mg) 7.3 11 15

Thiamin (mg) 2.05 0.9 1.2

Riboflavin (mg) 2.65 0.9 1.3
Niacin (mg) 31.1 12 16

Vitamin B4 (mg) 2.34 1 1.3
Folate (Ug DEF) 658 300 400

Vitamin B,; (mcg) 7.31 1.8 24
Vitamin C (mg) 96.9 45 75
Phosphorus (mg) 1586 1250 1250
Magnesium (mg) 287 240 410
Iron (mg) 19.6 8 11
Zinc (mg) 14.7 8 11
Calcium (mg) 1186 1300 1300
Sodium (mg) 4266 1500 1500
Fiber (g) 15.2 31 38

Data sources: U.S. Department of Agriculture, Agricultural Research
Service. 2008. Nutrient Intakes from Food: Mean Amounts Consumed
per Indvidual, One Day, 2005-2006. Available: www.ars.usda.gov/ba/
bhnre/fsrg. Accessed Jan 29, 2010.

Al, Adequate intake; DRI, dietary reference intake; NA, not available;
RDA, recommended dietary allowance.

Mean Intakes of Select Nutrients
Compared to DRIs: Adolescent Females

Mean

Intake
Vitamin A 474

(mcg RAE)

Vitamin E (mg) 6.1
Thiamin (mg) 1.38
Riboflavin (mg) 1.75
Niacin (mg) 19.3
Vitamin B, (mg) 1.52

Folate (Ug DEF) 482
Vitamin B; (mcg) 3.96
Vitamin C (mg) 75.2
Phosphorus (mg) 1077
Magnesium (mg) 216

Iron (mg) 13.3
Zinc (mg) 9.6
Calcium (mg) 849
Sodium (mg) 2950
Fiber (g) 123

9- to
13-Year Old
Female
RDA/AI

600

11
0.9
0.9

12
1

300
1.8

45

1250

240

8

8

1300

1500

26

14 to
18-year-ol
females
RDA/AI

700

15

1

1

14
1.2

400
2.4

65

1250

360

15

9

1300

1500

26

Dara sources: U.S. Department of Agriculture, Agnicultural Research
Service. 2008. Nutrient Intakes from Food: Mean Amounts Consumed
per Individual, One Day, 2005-2006. Available: www.ars.usda.gov/ba/
bhnre/fsrg. Accessed Jan 29, 2010.

Al Adequate intake; DRI, dietary reference intake; N4, not available;
RDA, recommended dietary allowance.




Feeding Guide for Children

Feeding Guide for Children®
Age, y
2103 4to6 7Tto12
Food Portion Size Servings | Porfion Sire  Servings | Portion Size  Servings Comments
Milk and dairy | 'Lc 4-5 -3 ¢ 34 iL-1¢ 34 The following may be substituted for ' ¢
(4 0z) 16-200z | (46 02) 24-320z | (4-803) 24-32 oz | fluid milk: '5—% oz cheese, ', cup yogurt,
fotal total total 21, thsp nonfat dry milk

Meat, fish, 1-2 0z 2 1-2 oz 2 20z -4 The following may be substituted for 1 oz
poultry, or 24 oz ~4 0z 68 oz meat, fish, or pouliry: 1 egg, 2 thsp peanut
equivalent fotal total total butter, 4-5 thsp cooked legumes
Vepetables and 4-5 4-5 -4 Inciude one green leafy or yellow vegetable
fruit for vitamin &, such as camots, spinach,
Vegetahles broccoli, winter squash, or greens

Cooked 2-3 thsp 3-4 thsp ,—h C

Raw' Few pieces Few Pieces Several pieces
Friit Inciude one vitamin C-rich fruit, vegetable,

Raw 161 small 1L—1 small 1 medium or juice, such as citnus juices, orange,

Canned 2-4 thsp 46 thsp =% © grapefruit, sirawbermies, melon, tomeado,

Juice oz 40z 4 0z or brocooli
Grain products R 4 45 The following may be substituted for 1
Whole graim or slice of bread: ', ¢ spaghetti, macaroni,
enriched bread | 'L—1 slice 1 slice 1 slice noodles, or rice; & saltines; 14 English
Cooked cereal -kbe it c iL-1c muffin or bagel; 1 tortilla; corn grits or
Dry cereal E-lc 1c ic posole

*Aapiod from Lowenberg ME. Development of food patterns In young children. In: Pipes PL, Trahms CM, eds. Nuffition infancy and Chiidhood. 5th ed. 51 Louls, MO: Mosby-Year Book;
1993158163, Wiih parmisskon 0f Eksaviar.
®Da not give fo young children unf they can chew wall




Suggested Portion Sizes for Children*

These suggestions are not necessarily appropriate for all children (and may be mappropriate for some children with medical conditions that greatly affect nutrient
needs). They are intended to serve a5 a general framework that can be individualized based on a child’s condition and growth pattern.

Grain
Products

Vegetables

Frut

Milk and
Dairy
Products

Meat, Poultry,
Fish, Other
Protein

1- to 3-Year-Olds

Bread: ¥ w 1 shice

Rice, pasta, potatoes: J to Ji cup

Cooked cereal: ¥ to 4 cup

Ready-to-eat cereal: Y to ¥ cup

Tortilla: Ji to 1

Cooked or pureed: 2 1o 4
Tablespoons

Raw: few pieces, if child can
chew well

Raw (apple, banana, etc.): % to |
small, if child can chew well

Canned: 2 to 4 Tablespoons

Juice: 3 to 4 ounces

Milk, yogurt, pudding: 2 to 4
ounces
Cheese: J, ounce

Meat, poultry, fish: 1 to 2 ounces

Eggs: Y to |
Peanut huteer: 1 Tablespoon

Cooked dried beans: 4 to §
Tablespoons

4- to 6-Year-Olds

Bread: 1 slice

Rice, pasta, potatoes: J; cup
Cooked cereal: i cup
Ready-to-cat cereal: ) to 1 cup
Tortilla: 1

Cooked or pureed: 3 1o 4

Tablespoons
Raw: few pieces

Raw (apple, banana, etc.): 4 to 1

stall, 1f child can chew well
Canned: 4 to 8 Tablespoons
Juice: 4 ounces

Milk, yogurt, pudding: % to %
cup

Cheese: | ounce

Meat, poultry, fish: 1 to 2 ounces

Fggs:1to2

Peanut butter: 2 Tablespoons

Cooked dried beans: 4 10 8
Tablespoons

7- to 12-Year-Olds

Bread: 1 slice

Rice, pasta, potatoes: J§ cup
Caooked cereal: J cup
Ready-to-cat cereal: 1 cup
Tortilla: 1

Cooked or pureed: i cup
Raw: Ji to 1 cup

Raw (apple, banana, etc.): |
small

Canned: J% cup

Juice: & ounces

Milk, sogurt, pudding: 1 cup
Cheese: 1} ounces

Meat, poultry, fish: 2 ounces
Eggs: 2

Peanut butter: 3 Tablespoons
Cooked dried beans: 1 cup

Comments

Include whole grain foods and
enriched grain products.

Include one green leafy or yellow
vegetable for vitamin A, such as
spinach, carrots, broccoli, or winter
squash.

Include one vitamin C-nich frust,
vegetable, or juice, such as citrus
juices, an orange, grapefruit sections,
strawberries, melon in season, a
tomato, or broccoli,

Maodified from Lowenberg ME: Development of food patterns in young childen, In Trahows CM, Pipes P: Nutrition in infancy and chuldhood, ed 6, St Louss, 1997, WCB/MeGraw-Hill and Harris AB, et
Nutritron strategies for children with special needs, |99, USC University Affibatec Program, Los Angeles.

*This is a guide 10 2 busic diet. Fars, oils, sauces, desserts, and snack foods pronde additional kilocalories t meet the needs of & growing child. Foods can be selected from this pactern for meals and snacks,



Recommended Number of Servings for Adolescents
Ages 13 and 16 Years Based on Activity Level

Grains Vegetables Fruit Milk Meat or Beans Whole Grains
(ounce) (cup) (cup) (cup) (ounce) (ounce)*
Males
13 Years
<30 min physical acuvity/day 6 2.5 2 3 5.5 3
30-60 min physical activity/day 7 3 2 3 6 3.5
=260 min physical activity/day 9 3.5 2 3 6.5 4.5
16 Years
=30 min physical activity/day 8 3 2 3 6.5 4
30-60 min physical activitv/day 10 35 2.5 3 7 5
260 min physical activity/day 10 4 2.5 3 7 +
Females
13 Years
<30 min physical activity/day 5 2 1.5 3 5 3
30-60 min physical activity/day 6 2.5 2 3 5.5 3
260 min physical acuvity/day 7 3 3 6 3.5
16 Years
=30 min physical actvity/day 6 2.5 1.5 3 5 3
30-60 min physical activity/day 6 25 2 3 55 3
260 min physical activity/day 8 3 2 3 6.5 4

“Number of servings of whole grains are not in addinon to bur are included in the number of servings of grains.




Be rh’ﬂli“}‘ Active Every Day Eat More Frem Seme

The person climbing the stairs reminds you Food Groups Than Others
to do something active every day, Bke running, Did you nolice that some of the color
walking the dog, playing, swimming, biking, stripes are wider than others? The different
or chmbing lats of stairs. sizes remind you to choose more foods

from the faod groups with the widest stripes.

USDA
. Choose Healthier
FOOD PYRAMID: Foods From Each Group Every Coler Every Day
Why are the colored The colors orange, green,
stripes wider at the red, yellow, blue, and purple
bottom of the pyramid? represent the five different food
Evary food group groups plus ols. Remember
has foods that you to eat foods from all feod
should eat more Qroups every day.
often than others;
these foods are at the

bttorm of the pyramid.

Make Choices That Are Right for Yeu Take One Step at a Time
MyPyramid gov is & Web site that will give everyone in the You do not need to change overnight
family personal ideas on how to est better and exercise more. what you eat and how you exercise.

Just start with one new, good thing,
and add a new one every day.
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Flexibility and Strength
2-3 times a week

Active Aerobics and
Recreational Activities
3-9 timesaweek ,_
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MyActivity Pyramid
Be physically active at least 60 minutes every day, or most days.
Use these suggestions to help meet your goal:

Active Aerobics and
EUSyIRy Activiltes Recreational Activities FERRRNHEY SR SHu m

As often as possible 3-5 times a week 1-3 times a week Cut down

* Playing outside A + Practicing martial arts
» Helping with chores around the * Rope climbing

house or yard « Stretching
* Taking the stalrs Instead of the . |

SVl . ;r:;ﬂdnugs:;gas and pull-u
* Plcking up toys 5¥ P L
*» Walking

Find your balance between food and fun:

* Move more. Alm for at least 60 minutes every day, or most days.
« Walk, dance, bike, rollerblade ~ it all counts. How great is that!




Prevention



Children grow up
In 3 environments




Prevention:

Prevention of childhood obesity:

v

v

families

schools (improved nutritional quality of food sold and served,
increased physical activity, wellness education)

industry (improved nutrition information for consumers clear media
messages)

health care professionals (tracking BMI, providing counseling for
children and families)

communities and government (better access to healthy foods,
improved physical activity opportunities)




Universal Assessment of Obesity Risk: Steps to Prevention and Treatment

1 2 3
Identification Assessment Prevention
Calculate and plot
EMI at every well-
child wvisit Medical Risk Behavior Risk Attitudes
EMI 5th— + Patient history * Sedentary time | | + Family and Target behavior Patientfamily counseling
84th percentile + Patient growth + Eating patient concearn + |centify problem = Haview any risks
+ Parental obesity * Physical activity and motivation behaviors * |se patient-directed
« Family history + |f no problem behaviors, techniques to encourage
praise current practice behavior change
(Mo evidence of health risk)
BMI 85th— + Patient history + Sedentary time + Family and
Q4th percentile + Patient growth + Eating patient concern
+ Parental obesity +* Physical activity and motivation
* Family history {Evidancs of health risk)
+ Laboratory,
as needed Intervention for Treatment
(Advance through stages based
on age and BMI.)
See breakdown of stages on flip side.
Stage 1 Prevention Plus
EBMI = 95th + Patient history + Sedentary time * Family and /
percentile + Patient growth  [7| « Eating patient concern l
+ Parental obesity * Physical activity and motivation
* Family history Stage 2 Structurad
+ Laboratory

Weight Management

l

Stage 3 Comprehensive
Multidisciplinary Intervention

!

Stage 4 Tertiary Care Intervention
(select patients)




>>>>»>> Medical Screening by BMI Category®

Family History

(1st and
Medication Review of 2nd degree Physical Laboratory
BMI Percentile Use Symptoms relatives) Examination Tests
Hi_g4m Medications that may Obesity, type 2 dia- BP (correct cuff)
(healthy weight) affect weight gain (eg, betes, hypertension,
neuropsychiatric) lipid, heart disease
8sihgam Medications that may Snoring/sleep; abdominal Obesity, type 2 dia- BP (correct cuff), + Fasting lipid profile
(overweight) affect weight gain (eg, pain; menstrual irregularities; | betes, hypertension, | acanthosis nigricans, = |f other risk factors,®
neuropsychiatric) hip, knee, or leg pain; polyu- | lipid, heart disease tonsils, goiter, tender fasting glucose, ALT,
ria; thirst; depression abdomen, liver, bowing AST every 2 years
of legs, limited hip rangs
of motion, optic discs if
headaches, acne
and hirsutism
95t—ggn Medications that may Snoring/sleep; abdominal Obesity, type 2 dia- BP (correct cuff), Fasting lipid profile
(obese) affect weight gain (eg, pain, menstrual irregularities; | betes, hypertension, | acanthosis nigricans, Fasting glucose, ALT,
neuropsychiatric) hip, knee, or leg pain; urina- | lipid, heart disease tonsils, goiter, tender AST every 2 years
tion; thirst; depression abdomen, liver, bowing
of legs, limited hip rangs
of motion, optic discs if
headaches, acne
and hirsutism
=agn Medications that may Snoring/sleep; abdominal Obesity, type 2 dia- BP (correct cuff); * Fasting lipid profile
affect weight gain (eg, pain, menstrual irregularities; | betes, hypertension, acanthosis nigricans; + Fasting glucose, ALT,
neuropsychiatric) hip, knee, or leg pain; urina- | lipid, heart disease tonsils; goiter; tender AST every 2 years
tion; thirst; depression abdomen; liver; bowing
of legs; limp, limited hip
range of motion; optic
discs if headaches;
acne and hirsutism;
skin inflammation

Abbreviations: BMI, body mass index; BP, blood pressure; ALT, alanine transaminase; AST, aspartate fransaminase; BUN, blood urea nitrogen.
*BMI is a screening measure. The higher the BMI, the maore likely it is to be comelated with excess fat.

“Risk factors include family history of obesity-related diseases, including hypertension, early cardiovascular deaths, and strokes, elevated blood pressure
{in the patient), hyperlipidemia, and tobacco use.




>>> Obesity Assessment: Findings on Review of Systems and Possible Etiologies <<<

Anxiety, school avoidance, social isolation

Depression

Severe recurrent headaches

Pseudotumor cerebri

Shortness of breath, exercise intolerance

Asthma, lack of physical conditioning

Snoring, apnea, daytime slespiness

Obstructive sleep apnea, obesity hypoventilation syndrome

Sleepiness or wakefulness

Depression

Abdominal pain

Gastroesophageal reflux disease, constipation, gall bladder dissase, nonalcoholic fatty liver disease®

Hip pain, knee pain, walking pain

Slipped capital femoral epiphysis, Blount disease, musculoskeletal stress from weight (may be barrier
to physical activity)

Foot pain

Musculoskeletal stress from weight (may be barrier to physical activity)

Irregular menses (<9 per year)

Polycystic ovary syndrome; may be normal if recent menarche

Primary amenormrhea

Polycystic ovary syndrome, Prader-Willi syndrome

Polyuria, polydipsia

Type 2 diabetes mellitus®

Unexpected weight loss

Type 2 diabetes mellitus®

Mocturnal enuresis

Obstructive sleep apnea

Tobacco use

Increased cardiovascular risk; may be as form of weight control




Obesity Assessment

- e

>>> Obesity Assessment: Physical Examination Findings and Possible Etiologies <<<

System Findings Possible Explanations
Anthropometry | * High body mass index percentile * Overweight or obesity
* Short stature * Underlying endocrine or genetic condition
Vital signs * Elevated blood pressure * Hypertension if systolic or diastolic blood pressure =95th percentile for
age, gender, and height on =3 occasions
Skin * Acanthosis nigricans * Common in obese children, especially when skin is dark; increased risk of insulin resistance
* Hirsutism, acne * Polycystic ovary syndrome
* |ritation, inflammation * Conseqguence of severe obesity
* \fiolaceous striae * Cushing syndrome
Eyes * Papilledemna, cranial nerve VI paralysis * Pseudotumor cerebri
Throat + Tonsillar hypertrophy * Obstructive sleep apnea
Meck * Goiter * Hypothyroidism
Chest * Wheszing * Asthma (may explain or contribute to exercise intolerance)
Abdomen * Tenderness * Gastroesophageal reflux disorder, gall bladder disease, nonalcoholic fatty liver disease
(MAFLD)®
* Hepatomegaly = NAFLDe
Reproductive * Tanner stage * Premature puberty age <7 years in white girls, age <6 years in black girls, and age <9 years
in boys
* Apparent micropenis * May be normal penis that is buried in fat
* Undescended testis/micropenis * Prader-Willi syndrome
Extremities * Abnormal gait, limited hip range of motion | * Slipped capital femoral epiphysis
+ Bowing of tibia * Blount disease
* Small hands and feet, polydactyly * Prader-Willi syndrome, Bardet-Biedl syndrome
*Thesa conditions are usually without signs.




Reference Values << <<<<

Plasma Glucose Criteria for the Diagnosis of Impaired Glucose Tolerance in Diabetes®

Plasma Glucose

Fasting

Mormal, mg/dL

<100

Impaired, mg/dL

100-125 (IFG)

Diabetes, mg/dL

Oral glucose-tolerance test, 2 h PG

=140

140-199 (IGT)

Random

=200 + symptoms®

Abbreviations: IFG, impaired fasting glucose; 2 h PG, plasma glucose at 2 hours postingestion of glucose; 1GT, impaired glucose.
=From Hannon TS, Rao &, Arslanian SA. Childhood obesity and type 2 diabetes mellitus. Pediatrnics. 2005;116:475.

“Polyuria, polydipsia, weight loss.

Cholesterol®

Category Total Cholesterol, mg/dL Low-Density Lipoprotein, mg/dL High-Density Lipoprotein, mg/dL
Acceptable <170 <110 =40

Borderline 170-199 110129

Abnormal =200 =130 <40 is low

sfhdapted from American Academy of Pediatrics Committee on Mutrition. Cholesterol in children. Pediafrics. 1928;101:145.

Triglycerides®
MNormal, mg/dL
Female
g9 25-90 30115
10-11 30-105 35130
12-15 35-130 40125
16-19 40-145 40-125

=From the Third National Health and Nutrition Examination Survey (NHANES Iil), 1985-1994.

Nofe: Alanine transaminase, aspartate fransaminase, blood urea nitrogen, and creafinine reference values vary by aboratory
Consult local laboratory values.




Universal Assessment of Obesity Risk: Steps to Prevention and Treatment

1 2 3
Identification Assessment Prevention
Calculate and plot
EMI at every well-
child wvisit Medical Risk Behavior Risk Attitudes
EMI 5th— + Patient history * Sedentary time | | + Family and Target behavior Patientfamily counseling
84th percentile + Patient growth + Eating patient concearn + |centify problem = Haview any risks
+ Parental obesity * Physical activity and motivation behaviors * |se patient-directed
« Family history + |f no problem behaviors, techniques to encourage
praise current practice behavior change
(Mo evidence of health risk)
BMI 85th— + Patient history + Sedentary time + Family and
Q4th percentile + Patient growth + Eating patient concern
+ Parental obesity +* Physical activity and motivation
* Family history {Evidancs of health risk)
+ Laboratory,
as needed Intervention for Treatment
(Advance through stages based
on age and BMI.)
See breakdown of stages on flip side.
Stage 1 Prevention Plus
EBMI = 95th + Patient history + Sedentary time * Family and /
percentile + Patient growth  [7| « Eating patient concern l
+ Parental obesity * Physical activity and motivation
* Family history Stage 2 Structurad
+ Laboratory

Weight Management

l

Stage 3 Comprehensive
Multidisciplinary Intervention

!

Stage 4 Tertiary Care Intervention
(select patients)




>>»»»»% Universal Assessment of Obesity Risk: <<<<<<

Steps to Prevention and Treatment, continued

Intervention for Treatment
(Advance through stages based on age and BMI.)

Stage 1 Prevention Plus

Primary Care Provider

Dietary habits and physical activity

5 Eat fruits and vegetables at least 5 or more times on most days.

2 Limit screen time unrelated to school to 2 hours or less daily.

1 Get 1 hour or more of moderate to vigorous physical activity every day and 20 minutes of vigorous activity
at least 3 times a week.

0 Drink less sugar. Try water and low-fat milk instead of sugar-sweetened drinks.

Behavioral Counseling

* Eating a daily breakfast

* Limiting meals outside the home

* Family meals 56 times/week

* Allow child to self-regulate at meals without overly restrictive behavior

Goal
* Weight maintenance with growth resulting in decreased BMI

Monthly follow-up assessment. After 3-6 months, if no improvement in BMI/weight status, advance to Stage 2.




Pediatric Obesity Clinical
Decision Support Chart

I a T T a
Wi I

Clinical Guidelines

5 Eat fruits and vegetables at least 5 or more times on most days.

2 Limit screen time unrelated to school to 2 hours or less claily.

1 Get 1 hour or more of moderate to vigorous physical activity every day and
20 minutes of vigorous activity at least 3 times a week.

O Drink less sugar. Try water and low-fat milk instead of sugar-sweetened drinks.



Stage 2 Structured
Weight Management

Primary Care Provider with appropriate training

Dietary habits and physical activity

+ Develop plan for utilization of balanced macronutrient diet emphasizing low amounts of energy-dense foods

* Increased structured daily meals and snacks

+ Supervised active play of at least 60 minutes/day

+ Screen time of 1 hour or less/day

* Increased monitoring (eg, screen time, physical activity, dietary intake, restaurant logs) by provider, patient, and /or family

Goal
+ Weight maintenance resulfing in a decreasing BMI with age and increasing height. Weight loss not to exceed 1lb/month

in children 2-11 years or an average of 2 Ib/week in older overweight/obese children and adolescents

Monthly follow-up assessment. If no improvement in BMI/weight after 3-6 months, patient should be advanced to
Stage 3.




Stage 3 Comprehensive
Multidisciplinary
Intervention

Weight Management Clinic with multidisciplinary team

Eating and Activity
+ 5ame as Sfage 2

Behavioral counseling

+ Structured behavioral modification program, including food and activity monitoring and development of short-term diet
and physical activity goals

* |nvoivement of primary caregivers/families for behavioral modification in children younger than 12 years and training of
primary caregivers/families for all children

Goals
+ Welght maintenance or gradual weight loss until BMI <65% not to exceed 1lo/month in children aged 2-5 years or 2 [bs/
week In older obese children and adolescents




Stage 4 Tertiary Care
Intervention (select

patients)

Hospital Setting with expertise in childhood obesity

Recommended for children with BMI >95% with significant comorbidities unsuccessful with Stages 1-3 and children with

BMI 39% wha have shown no improvement under Stage 3

+ Multidisciplinary team with expertise in childhood obesity operating under a designated protocol

+ Continued diet and activity counseling and consideration of such addtions as meal replacement, very low calorie dief,
medication, and surgery




Weight Loss Targets

2-5 Maintain weight Decrease weight Weight maintenance Gradual weight loss of up
velocity velocity or weight to 1 Ib/mo if BMI is very

maintenance high (=21 or 22 kg/m?)

6-11 Maintain weight Decrease weight Weight maintenance Weight loss not to exceed
velocity velocity or weight or gradual loss an average of 2 lb/wk?

maintenance (1 Ib/mo)

12-18 Maintain weight Decrease weight Weight loss not to Weight loss not to exceed
velocity. After linear velocity or weight exceed an average an average of 2 lb/wk?
growth is complete, maintenance of 2 lb/wk®
maintain weight.

Abbraviation: BMI, body mass indax.
ilf greater loss is notad, monitor for causes of excessive waight loss.
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