Highlights of Recent Research 
and Recommendations on Infant Feeding

The Start Healthy Guidelines for Infants and Toddlers (2004)

· Developed in partnership between the American Dietetic Association and the Gerber Products Company

· Evidence-based approach used to provide practical dietary and feeding guidance

· “The Start Healthy feeding Guidelines focus on parents’ and caregivers’ major questions concerning complementary feeding:

· When is my baby ready for complementary foods?

· What foods should I feed my baby?

· How do I feed these foods?”

FITS:  Feeding Infants and Toddlers Study (2004, 2006)

· Overall goal:  “to update our knowledge of the food and nutrient intakes of American infants and toddlers using the strongest science-based methodology.”

· Provides information about what infants and toddlers are actually eating

American Academy of Pediatrics.  Pediatric Nutrition Handbook.  5th ed.  (2004)

· Defines complementary feeding

· Reviews the evidence related to complementary feeding, with respect to timing of introduction, nutrient needs, and infant development

Summary of the Start Healthy Feeding Guidelines

for Infants and Toddlers

	Research Questions
	Conclusions

	1.  When to feed

	a) When is an infant’s GI tract capable of handling complementary foods*?
	· By 3-4 months of age in normal, healthy infants

	b) When is renal function sufficiently mature to allow introduction of complementary foods?
	· Most babies have no problems maintaining water balance even if feedings provide a relatively high renal solute load (> 33 mOsm/L)

· During acute illness, diets with a higher solute load may lead more rapidly to dehydration.

	c) When do oral, gross, and fine motor skills required for complementary feeding emerge?
	· Considerable variation among infants

· In most babies, between 4 and 6 months

	d) When are nutrients needed from complementary foods?
	· For most infants, breastmilk and/or iron-fortified formula provide all required nutrients for about the first 6 months after birth, and significant but varying amounts thereafter.

	e) When should parents encourage dietary variety?
	· Introduction of a variety of flavors and foods in the first 2 years of life

· Exclusively breastfed infants are exposed to a variety of flavors

	f) When is it appropriate to introduce textures?
	· Depends on developmental stage and prior experience

· Gradual exposure from solids introduction to 10 months

· General progression of textures

	2.  What to feed

	a) What are infants’ and toddlers’ nutrient requirements?
	· The DRI’s* provide recommendations, however, these are only estimates

· Monitor growth and development

	b) What nutrients are needed from complementary foods?
	· Breastfed infants after 6 months:  energy, manganese, iron, fluoride, vitamin D, vitamin B6, niacin, zinc, vitamin E, magnesium, phosphorus, biotin, thiamin.

· Iron-fortified infant formula may meet needs until 1 year, depending on intake

· All infants need complementary foods for exposure to flavors and textures, as well as to master eating skills.

	c) What is the evidence that specific nutrients require special emphasis in the diets of infants and toddlers?
	· Iron:  highest prevalence of deficiency under 2 years of age.  Meats and cereals contribute significant amounts of iron and are helpful in preventing deficiency.

· Vitamin D:  200 IU supplement for breastfed infants and infants receiving less than 500 ml formula per day

· Essential fatty acids:  may require emphasis once breast milk or formula is replaced with cow milk

	d) What foods should be avoided to reduce food allergy risk?
	· If strong family history of food allergy, breastfeed as long as possible and delay complementary foods until 6 months

· Major food allergens:  eggs, milk, wheat, soy, peanuts, tree nuts, fish, shellfish

· Introduce new foods gradually, one every 2 to 4 days (2-3 per week)

	e) What is the role of physical activity for infants and toddlers?
	· Age-appropriate, daily physical activity in a safe, nurturing environment may help promote physical development and movement skills, and teach the healthy habit of activity.

	3.  How to feed


	a) How can parents establish a healthy feeding relationship?
	· Division of responsibility between parent and child:  parent sets environment and provides foods, child decides whether and how much to eat.  Responsive parenting

	b) How do infants and toddlers communicate hunger and fullness?  How should caregivers respond?
	· Infant hunger cues:  crying, excited arm and leg movements, opening mouth and moving forward as spoon approaches, swiping food toward the mouth, moving head forward

· Infant satiety cues:  falling asleep, becoming fussy during feeding, slowing the pace of eating, stopping sucking, spitting out or refusing nipple, refusing spoon, batting the spoon away, closing mouth as spoon approaches

· Parents/caregivers must be sensitive to cues.  Determine if crying is due to hunger or discomfort.

	c) How should parents or caregivers introduce complementary foods for the first time?
	· Mixing cereal with breastmilk enhances acceptance of cereal by breastfed infants.

· Repeated exposure to foods enhances acceptance

· Observe intake and nonverbal cues, respond appropriately

	d) How quickly and in what order should complementary foods be introduced?
	· No specific sequence or rate

· Start with single-ingredient foods,  one at a time, 2-7 day intervals

· Order of introduction is not critical, except for providing nutrients

· Meat and fortified infant cereals provide many of these nutrients

	e) How much food provides a portion or serving for infants and toddlers?
	· Small, frequent meals and snacks (customarily 3 meals and 2-3 healthy snacks)

· Variable among infants and toddlers

	f) How can parents and caregivers help children accept a wider variety of foods?
	· Introduce a variety of flavors and foods in the first 2 years of life

· Repeated exposures:  up to 10 to 15 exposures may be necessary before a food is accepted

	g) How are picky eating and food jags described?  How can parents and caregivers help children with picky eating and food jags?
	· Defined by caregivers’ perception; accepting few foods, refusing to try new foods, avoiding food groups, exhibiting strong food preferences, eating a single food for extended periods

· General feeding guidelines:  be patient, provide multiple and varied options, offer foods again and again, try again later if food is rejected

· Monitor growth and nutrient status

	h) How can caregivers help the child develop independence in feeding?
	· Demonstrate feeding skills

· Present appropriate tasks, based on awareness of developmental feeding skills

· Recognize and respect cultural differences in mothers’ expectations and encouragement of self-feeding

	i) How can parents and caregivers feed safely?
	· Infant formula:  follow use and storage instructions, clean and disinfect bottles

· Expressed breastmilk:  keep clean, avoid contamination

· Follow food safety guidelines for homemade or commercially prepared baby food

· Knowledge of choking hazards


* Definition of Key Terms

Complementary Foods

· “any energy-containing foods that displace breastfeeding and reduce the intake of breast milk” (American Academy of Pediatrics)

· “any nutrient containing foods or liquids other than breast milk given to young children during the period of complementary feeding… [when] other foods or liquids are provided along with breast milk”  (World Health Organization)

Dietary Reference Intakes (DRI’s)

· A set of nutrient intake values for healthy people in the United States and Canada.  These values are used for planning and assessing diets.  (Whitney, Rolfes)
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Summary of Key Nutrients and Food Sources for Infants

	Nutrient
	Roles in the Body
	Sources of Nutrient for Infants

	Energy
	Fuel for all body activities; growth, synthesis of compounds, electrical impulses, muscle movement, heat
	Human milk or iron-fortified infant formula,

complementary foods

	Protein
	Growth and maintenance

Enzymes, hormones, antibodies

Fluid balance, acid/base balance

Transportation
	Human milk or iron-fortified infant formula,

meats

	Fat
	Energy source, reserve in adipose tissue

Insulate against temperature extremes

Protect against shock

Help the body use carbohydrate and protein efficiently
	Human milk or iron-fortified infant formula

	Fiber
	Slows passage of food through upper GI tract

Holds moisture in stools, increases fecal weight and speeds passage through colon
	Fruits and vegetables, legumes, whole grains

	Vitamin A
	Vision

Skin, bone, and tooth growth

Immunity
	Human milk or iron-fortified infant formula,

orange or yellow fruits and vegetables, spinach, broccoli

	Vitamin C
	Synthesis of collagen, carnitine, hormones, neurotransmitters; antioxidant
	Human milk or iron-fortified infant formula,

baby fruits and vitamin C rich fruit juices

	Vitamin D
	Mineralization of bones

Controls calcium balance
	Iron-fortified infant formula, vitamin D supplement

	Vitamin E
	Antioxidant

Stabilizes cell membranes
	Human milk or iron-fortified infant formula,

infant cereal, vegetable oils, mashed avocado

	Vitamin K
	Blood clotting, synthesis of bone proteins
	Human milk or iron-fortified infant formula

	Thiamin
	Part of coenzyme TPP in energy metabolism
	Human milk or iron-fortified infant formula,

infant cereal

	Riboflavin
	Part of coenzymes FAD and FMN in energy metabolism
	Human milk or iron-fortified infant formula,

infant cereal, yogurt

	Niacin
	Part of coenzymes NAD and NADP in energy metabolism
	Human milk or iron-fortified infant formula,

infant cereal

	Vitamin B-6
	Part of coenzymes used in amino acid and fatty acid metabolism
	Human milk or iron-fortified infant formula,

infant cereal, enriched or whole-grain products

	Folate
	Anemia, glossitis, neurological disturbances, elevated homocysteine
	Human milk or iron-fortified infant formula,

infant cereal, fortified grain products

	Vitamin B-12
	Activates vitamin B12; helps synthesize DNA for new cell growth
	Human milk or iron-fortified infant formula,

beef, yogurt

	Pantothenic Acid
	Part of coenzyme A in energy metabolism
	Human milk or iron-fortified infant formula,

yogurt, sweet potato


	Biotin
	Part of coenzyme in energy metabolism
	Human milk or iron-fortified infant formula, infant oatmeal

	Calcium
	Mineralization of bones and teeth; muscle contraction and relaxation, nerve functioning, blood clotting, blood pressure, immune defenses
	Human milk or iron-fortified infant formula, infant cereals

	Chromium
	Enhances insulin action
	Human milk or iron-fortified infant formula, cheese

	Copper
	Helps form hemoglobin; part of several enzymes
	Human milk or iron-fortified infant formula

	Fluoride
	Helps form bones and teeth; confers decay resistance on teeth
	Iron-fortified infant formula mixed with fluoridated water, infant fluoride supplement (prescribed by pediatrician if needed)

	Iodine
	A component of the thyroid hormones that help to regulate growth, development, and metabolic rate.
	Human milk or iron-fortified infant formula, food prepared with iodized salt

	Iron
	Part of hemoglobin, which carries oxygen in the blood; part of myoglobin in muscles, which makes oxygen available for muscle contraction; necessary for energy metabolism
	Iron-fortified infant formula, meats, iron-fortified infant cereals

	Magnesium
	Bone mineralization, building of protein, enzyme action, muscle contraction, nerve impulse transmission, maintenance of teeth, immune system
	Human milk or iron-fortified infant formula, infant cereals, meats

	Manganese
	Cofactor for several enzymes
	Human milk or iron-fortified infant formula, whole grains

	Phosphorus
	Mineralization of bones and teeth; part of every cell; important in genetic material, part of phospholipids, used in energy transfer and in buffer systems that maintain acid/base balance
	Human milk or iron-fortified infant formula, infant cereals, meats

	Selenium
	Part of an enzyme that defends against oxidation; regulates thyroid hormone
	Human milk or iron-fortified infant formula, whole grains

	Zinc
	Part of insulin and many enzymes; involved in making genetic material and proteins, immune reactions, transport of vitamin A, taste perception, wound healing
	Human milk or iron-fortified infant formula, meats, zinc-fortified infant cereal
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