FNH 471 Midterm
1. Clearly explain why nutrition is important during pregnancy using specific examples
BABY
· Tissue formation
· Important to avoid teratogens which can cause birth defects (alcohol, drugs) 
· Excess vitamin A = malformations
· Inadequate vitamin D = poor bone density 
· Inadequate iron = LBW, preterm, death 
· Inadequate zinc = limited fetal growth  
· Nutrition is one of the most important modifiable variables leading to brith of mature (term) infant with good weight
· LBW Infants – 5.5lbs at birth (SGA – small for gestational age)
· Preterm  = less than 38 weeks 
· LBW Infants – have increased risk for infection, learning disabilities, impaired physical development and death in 1st term 
· Neurological development (brain, spine cord development)
· Neural tube defect – 
· Fetal alcohol syndrome - 
· Ability to reach intellectual potential
· LBW Infants 
· Mothers diet low in fat = poor brain development in infant
· Prevent future health problems for the child
· The “Barker Hypothesis” – conditions during pregnancy are related to lifelong risk of heart disease, diabetes and hypertension 
MOTHER
· Prevent gestational diabetes
· Infant depends on mother for all needs 

2. Define and describe the stages of gestation
Gestation – period of intrauterine development from conception to birth (40 weeks) 
TRIMESTERS
· 1st trimester – first week of last menstrual period to end of week 13
· 2nd trimester – week 14 to 27
· 3rd trimester – week 28 to birth - Full term infant born between 38 and 42 weeks

FETAL DEVELOPMENT 
· Blastogenesis – fertilization to ~ 2 weeks
· Embryonic stage – day 15 to end of 8th week (2 weeks – 2 months)
· Embryo and trophoblast are connected by body stalk (body stalk becomes umbilical)
· Embryo cells differentiate into 3 germinal layers
1. Ectoderm
2. Mesoderm
3. Endoderm
· End of embryonic stage – all major features of a human infant are present
· Weight ~6g (1 raisin is ~ 1g)
· Fetal stage – 9th week till birth 

CRITICAL PERIOD
· Critical period – a time during which the cells of a tissue or organ are genetically programmed to multiply 
· Growth and development proceeds through a series of critical periods (most are early)
· If proper growth and development does not take place during this period, it cannot be made up later 

3. Identify the goals of nutrition during pregnancy
Healthy mother and healthy fetus
Nutrition during pregnancy is important because the fetus requires nutrients for growth and development; the mother also needs to maintain her health during the pregnancy by meeting her nutritional needs. 
· Woman will not know she is pregnant right away...
· Good nutrition and healthy weight = better outcomes
· Problems related to nutrition deficiencies develop early (neural tube defect)
· Avoid teratogens

4. Baker Hypothesis – summarize and highlight key findings
· Risk of heart disease, type 2 diabetes, high blood pressure may depend to a certain extent on the environment the fetus experiences in the uterus 
· Poor maternal nutrition can affect likelihood that offspring will experience health challenges decades later
· Low birth weight babies are at higher risk

5. Comment on Dutch Famine as a nutritional experiment
· Nazi blocked food to Netherlands 
· Some survived by eating tulip bulbs and adding paper to soup
· Dutch Famine is a unique situation where the outcome of restricted nutrition during pregnancy could be studied in humans
· Found that early gestation is the most vulnerable period for meeting nutritional requirements
· Mothers diet before and at the beginning fo pregnancy is most important in preventing disease in the child’s life
 
6. Compare and justify pregnancy weight gain recommendations based on a woman’s pre-pregnancy weight 
· Blastogenesis/embryonic stage – little weight gain
· 1st trimester – gain ~0.5-2 kg
· Appropriate gain depends on weight before pregnancy
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· Risk if gain too little – baby will be born preterm or be small for gestational age, nutrient reserves depleted
· Risk if gain too much – large baby, will have problems with subsequent weight management
· Pattern of gain important – generally 3-5 pounds in first trimester and 1lb/week thereafter 

Things to consider if weight gain is slow (or weight loss)
· Measurement or recording error?
· Overall pattern acceptable?
· Nausea, vomiting or diarrhea problem?
· Problem wit access to food?
· Poor appetite?
· Resisting weight gain? Dieting? 
· Smoking?
· Energy expenditure exceeding energy intake?
· Infection or illness that requires treatment?
Weight gain very rapid:
· Error?
· Acceptable pattern?
· Evidence of edema?
· Recently quit smoking
· Gestational diabetes?
· Decrease in physical activity
· Increased food intake?

LECTURE 2
1. describe the functions of the placenta and placental transport
· placenta is derived from the embryo/fetus
· everything required by the fetus must cross the palcenta (not a “barrier”)
PLACENTA FUNCTIONS
a. transports:
· nutrients to fetus
· gases in both directions
· waste products to mother 
b. endocrine secretions (HCG, estrogen, progesterone)
c. growth and metabolism 
SIMPLE DIFFUSION
· oxygen – gradient from maternal blood to fetus 
· fetal Hb has greater O2-combining power than adult Hb (higher affinity) 
· CO2
· Fatty acids
· Ketones
· Fat sol vitamins
· Electrolytes
· Uric acid, urea
· Steroids
FACILTATED DIFFUSION
· Glucose – fetus has lower blood glucose levels
· Gradient maintained by rapid fetal use
· Long chain PUFA – placental plasma membrane fatty acid binding protein
ACTIVE TRANSPORT
· Amino acids
· Water sol vitamins
· Minerals
· Long Chain PUFA

TRANSPORT MECHANISMS: 
PINOCYTOSIS - Invagination of cell membranes entraps fluid which is then taken into cytoplasm
· Immunoglobulins
· Lipoproteins
· Other large molecules
BULK FLOW - Hydrostatic or osmotic pressure gradient
· Water crosses placenta rapidly 

2. list symptoms of pregnancy and describe the physiological reasons for the change 
including changes in respiration
· increased progesterone stimulates increased ventilation
· air exchange between lungs and atmosphere
· this decreases maternal plasma pCO2 from 40 to 32 mmHg
· creates gradient for passage of CO2 from fetus to mother
plasma osmolality
· Bicarbonate Buffer System: [CO2 + H2O carbonic acid  H+ + bicarbonate]
· Increased respiration = fewer H+ ions = rxn moves left, pH increases, more alkaline
· To prevent change in pH, bicarbonate excretion increases via kidney
· Na accompanies , leading to decrease in serum Na
· Sodium is a major contributor to osmolality
· Decreases from 290 mOsm/kg to 280 in pregnancy 
blood pressure
· Decreases during 2nd trimester (returns to baseline)
· High BP is a risk for pre-eclampsia 	
· Pre-eclampsia –  high BP and protein in urine
· Symptoms = swelling, sudden weight gain, headaches, changes in vision
· Cure = delivery 
blood volume
· Increase by 40-90%
· Plasma increases more tan RBC
cardiac output 
· Increases by 25-50% by end of 2nd trimester 
· Due to increased stroke volume

water
· Body water increases by ~7.5L
· 5.8L = fetus, placenta, amiotic fluid, uterus, breasts, plasma and red cells
· 1.7L = extracellular, extravascular
· Ankle edema
· Generalized edema – relatively common
renal function
· Increased blood flow (35%) and general filtration rate (60%)
· Increased GFR
· Decreased serum creatine and BUN (filtered but not reabsorbed)
· Increased filtration and need for reabsorption of nutrients 
· Even with a normal blood glucose, the amount of glucose filtered by the kidney in pregnancy is so high (from increased blood flow and GFR) that carriers for reabsorption may be saturated, and small amounts of glucose may appear in the urine 
GI system
· Increased appetite
· Cravings – culturally specific
· Aversions – often includes caffeine
· Morning sickness 
· Most common in 1st trimester
· Associated with hormone changes
· GI tract relaxation
· Constipation
· Heartburn
LECTURE 3
1. differentiate between requirements and recommendations
· Requirement – are individual and unknown
· Recommendations – ensure all individuals have a low risk of not meeting their requirement 

2. define dietary reference intakes (DRIs) – 
EAR – estimated average requirement
RDA – recommended dietary allowance
· statistically, set at a level that exceeds the actual requirements of >97% of the age/sex group
· don’t have for every nutrient, only when it can be scientifically found
· RDA = EAR + 2S.D. 
 AI – adequate intake
· set when there is less certainty about the average requirement
· still likely exceeds requirements of almost all individuals in theage/sex group
· best guess for RDA
UL – tolerable upper intake level
· intake that shouldn’t be exceeded
EER  - estimated energy requirement 
· AVERAGE energy requirement 
· Expected to satisfy the needs of 50% of the population group
· Studies using doubly-labelled water analysed
· Regression equations developed to predict energy expenditure/requirement based on person’s sex, age, height, weight and activity level 
WOMEN: EER = 354-6.91 x age + PA(9.36 x kg + 726 x m)
MEN: EER = 662 – 9.53 x age + PA(15.91 x kg + 539.6 x m)
· Equation can indicate average energy expenditure for a group of people with defined characteristics
· SD is 160Cal (women) and 200Cal (men)
· Individual variability is so large there cannot be an RDA for EER

3. Describe the “energy cost” of pregnancy and how energy needs during pregnancy are determined, and summarized recommendations for energy intake during pregnancy
Basal metabolism -energy to maintain normal body functions while at rest
· Heart beat, cell division, tissue repair
· 60-75% of total Cal needs
Physical activity - Energy for muscular work
Dietary thermogenesis -Energy to digest food 

ENERGY COST OF PREGNANCY
Energy cost of depositing tissue
· About 38,800Cal to deposit 952g protein and 3.8g fat
· Mainly deposited in 2nd and 3rd trimesters
· Averages about 180Cal/d during that time 
· Plasma volume expands by 40-50%
· Total = 32.5lbs 
Increase in total energy expenditure
· Basal energy expenditure increases throughout pregnancy
· Energy activity may increase, decrease or stay constant
· MEDIAN increase is 8Cal/day/week of pregnancy
· Range -57 to 107Cal/day/week
EER for pregnancy  - not a lot of additional energy required
· 2nd trimester (week 20 is midpoint)
· EER = nonpregnant EER + 160Cal (8Cal/week x 20 weeks) + 180Cal 
· +340Cal
· 3rd trimester (34 week is midpoint)
· EER = nonpregnant EER + 272Cal (8Cal/week x 34 weeks) + 180Cal
· +452Cal
LOW BIRTH WEIGHT BABY
· More likely if a woman does not gain sufficient weight during pregnancy 
· Weight gain recommendations for pregnancy depend on weight status of women pre-pregnancy 
· Major factors:
1. Duration of pregnancy
2. Prenatal weight gain
3. Pre-pregnancy weight status
4. Smoking – oxygen availability decreases/ smokers eat less

4. Summarize requirements for macronutrients, vitamins and minerals 
· Pregnant women need up to 50% more of various nutrients than non-pregnant women
· But increased need for energy is only:
· 340Cal/day 2nd trimester
· 450Cal/day 3rd trimester
· This means that pregnant women should increase consumption of nutrient dense foods
MACRONUTRIENTS
· Protein
· Increase to 1.1g/kg/day (~25g/day)
· Most women already consume more than this amount
· Protein required for growth and maintenance 
· Growth: average of 925g protein deposited during pregnancy
· To attain this – consume 12.6g/day more during 2nd and 3rd tri
· Maintenance: average amount required determined by weight gained x 0.66g/d
· Eg: 10kg gain need an average of 6.6g to maintain new tissue
· EAR: +21g/d (~13g for growth, 8g for maintenance)
· RDA: +25g/d in addition to non-pregnant RDA
· CHO
· Consume 175g/day from whole grains and cereals, veggies and fruit 
· High-fibre choices will also help prevent constipation
· Fat 
· Recommended %Cal does not change
· Linoleic and linolenic acids
· Precursors of arachidonate and DHA (important for brain growth)
· Placenta preferentially transfers AA and DHA 
· DHA accumulates in brain during growth
· Ensure diet not too low in fat
· AI: 13g linoleic, 1.4g linolenic
· EPA and DHA
· Not considered essential nutrients since body can manufacture them from o-3
· Good intake of these = higher intelligence and vision in infants 
· Recommendation: pregnant and breastfeeding consume 200-300mg DHA/day

Calcium
WOMAN
· Approx 2% of a person’s body weight is calcium (1000-2000g – 1kg/more)
· 99% of calcium in bones 
· 1% in blood and fluids
· Very important for muscle contraction and nerve signaling 
· Calcium absorption increases markedly in pregnancy
· RDA does not change: 1000mg/d (1300mg/d for 14-18yrs)
· High calcium may decrease risk of pre-eclampsia (supplement)
· Effect most noticeable for women with low dietary calcium intake 
· Supplements decrease the risk by ½ 
FETUS
· Contains 25-30g calcium

CALCIUM IN YOUR DIET = A + B + C 
· A = # dairy servings x 300mg
· B = # cups fortified beverage x 300mg
· C = rest of diet = 200-300mg/d
Phosphorus
· Absorption increases during pregnancy
· Does not increase (700mg)
vitamin D
· Low in mother = neonatal hypocalcaemia
· Does not increase (600IU)
· Maternal vitamin D status during pregnancy and childhood bone mass at 9yrs
· Correlated with children’s whole body and sine bone mineral content at age 9
· Predicted by sunlight exposure and D supplement use
· Maternal D was a significant component of fetal bone density 
Vitaimin A
· Too little = poor fetal growth; too much = malformations 
· Women who become pregnant while taking “accutane” give birth to malformations
· Accutane = vitamin A derivative 
· Advised to limit amount of pre-formed vitamin A consumed each day 
· RDA increases from 700RAE to 770RAE
· Excess intakes are teratogenic 
Niacin 
· Conversion of tryptophan (induced by estrogen) to NAD increases
· RDA increased to 18mg NE
· Increased protein intake in pregnancy can provide most additional NE
Vitamin B6
· 10-25mg 3x/day may be helpful for nausea
· Ginger (1g dried/d) is equally as helpful 
· RDA increases = 1.9mgd
folic acid 
· Folate = found in foods; folic acid =found in fortified foods
· Functions: 
· DNA synthesis
· Cell differentiation
· Aa metabolism – acts with B12 and B6in methionine metabolism
· RDA increases from 400µ g to 600µg (50% more than non-pregnant women)
· Folate prevents neural tube defects like spina bifida
· 70% of NTDs could be prevented with folate 
· Occurs within 1st month of conception 
· In the study folic acid = 46% reduction in NTD
NEURAL TUBE DEFECTS
· Normal spine – the spinal cord is completely enclosed within the vertebrae
· Meningocele – tumor-like sac filled with cerebrospinal fluid
· Spinal cord remains within the vertebrae
· Often have difficulty with bowel/bladder control
· No paralysis
· Myelomeningocele – most severe form 
· Spinal cord protrudes through vertebrae
· Paralysis 
Iron
· Most common deficiency in the world – most common deficiency in pregnancy 
· 1 in 3 people
· Fe2+ = ferrous, Fe3+ = ferric
· Enables us to bind to negatively charged elements such as oxygen
· Iron requirements are higher:
· Fetal needs (metabolism, growth, iron stores)
· Increased hemoglobin production associated with higher blood volume
· RDA increases from 18 to 27mg/d (1.8x higher for vegetarians)
NONPREGANAT
· Obligatory losses (sweat, urine, skin) = 0.9mg/d
· Menstrual losses 
PREGNANT 
· Obligatory losses (0.9 x ~280d = 250mg)
· Fetus and placenta = ~320mg
· Required for red cell expansion = ~500mg (2.7mg/d
· NET = 700-800mg ABSORBED iron 
· EAR and RDA established using 3rd tri values – allows increase in iron stores in 1st tri
· EAR 22mg/d
· RDA 27mg/d
· Health cananda recommends 16-20mg iron during pregnancy 
INADEQUATE IRON INTAKE
· Low birth weight, preterm birth, stillbirth, death of infants
· Pallor and exhaustion during pregnancy
· Could be life-threatening during/after birth 
· May be prescribed 30mg iron during 2nd and 3rd tri
Zinc 
· Deficiency is teratogenic in animals – deformities form 
· May limit fetal growth in humans
· RDA increase  = 11mg/d (extra 3mg)

LECTURE 4
1. Summarize fluid needs during pregnancy 
· Adequate fluid intake is essential for:
· Increse in mothers blood volume
· Amniotic fluid
· Lubricant
· Regulation of body temperature
· Metabolism
· Preventing fluid retention, constipation, urinary tract infection
· AI increases = 3L/d, ~2.3L as beverages
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2. Translate specific nutrient recommendations in food-based recommendations such as those provided in Canadas Food Guide in order to provide clear evidence –based guidance regarding nutrition during pregnancy 
· Follow the food guide – include 2-3 extra servings
· Does not follow the food guide – may need dietary assessment and individual guidance
· Pregnant women need iron and folic acid supplements
· Other supplements not needed but recommended
· Supplements are not a substitute for a healthy diet
EATING
· Follow canada’s food guide
· Take a daily multivitamin that has 0.4mg folic acid and 16-20mg iron
· Include an extra 2 to 3 servings 
· Be active every day 

3. Identify and describe conditions that may result in a high-risk pregnancy
· Inadequate food or nutrient intake
· Inadequate nutrition sotres
· Increased nutrient needs 
· Inappropriate weight gain 
· Obstetrical record
· Age
· Hazardous substances
· Psychological stress
· Low pregnancy weight
· BMI > 18.5 = risk
· SGA infant
· Increased risk for chronic disease 
· Attain ideal weight before conception
· If pregnant gain 12.5 – 18kg (0.5kg/week after 12 weeks)
· High prepregnancy weight
· BMI < 25
· Increased risk of fertility problems, gestational diabetes, hypertension, macrosomia preterm delivery
· Weight reduction before pregnancy; not during
MULTIPLE BIRTHS
· Increasingly common with in veto fertilization and increased maternal age
· IOM guidelines for twins:
· Normal BMI: 17-25kg
· Overweight: 14- 23
· Obese: 11-19kg
· Insufficient evidence for underweight women 

4. Clearly describe risks potentially posed by alcohol, caffeine, smoking, food-borne illness, herbal teas, mercury in fish
FETAL ALCOHOL SYNDROME
· Alcohol is a teratogen
· Causes malformations (face, limbs, heart, nervous systems)
· Flat midface, short nose with low bridge, thin upper lip
· Retards growth and cognitive development
· >40,000 babies affected each year (US)
· 100% preventable
· By 4 weeks gestation only 40% know they are pregnant
· Damage is greatest in early stages
· No amount of alcohol is known to be safe
· 1 drink per week = more aggression and delinquent behaviour 

CAFFEINE
· Large amounts may be associated with increased risk of spontaneous abortion, stillbirth, preterm
· 6+ cups associated with increased risk
· No more than 300mg/d

SMOKING
· Lower birth weight
· Increased prenatal morbidity and mortality 
· Direct toxicity – reduced uerine blood flow – suboptimal weight gain

LISTERIOSIS
· Flu-like symptoms – lead to miscarriage/ stillbirth 
· Pregnant women more susceptible
· Avoid raw fish, raw sprouts, unpasteurised milk products or apple cider, non-dried deli meats 

TOXOPLASMOSIS
· Parasite transmitted by consuming contaminated raw meat, fruit or vegetable
· Causes flu-like symptoms, can be serious effects in congenitally-infected infants
· Cats are a known host – avoid kitty litter

HERBAL TEAS
· Avoid – pennyroyal, devils claw root rue, chamomile, goldenseal, sassafras
· Safe – rose hip, citrus peel, ginger, lemon balm
· Moderation 

FISH, MERCURY AND PREGNANCY
· Limit intake of shark, swordfish, and fresh or frozen tuna to 150g/month
· Canned white tuna should be limited to 300g/week
· No limis on light tuna

GESTATIONAL DIABETES
· 2-4% of pregnancies
· Any degree of glucose intolerance that begin during pregnancy
· Usually temporary
· Need to strictly control blood glucose levels – diet and exercise – may need insulin 
5. Summarize recommendations for exercise during pregnancy
· Habitual exercisers have healthy pregnancy outcomes
· Vigorous exercise – infants had lower bithweight and lower body fat
· Recommendation –all women participate in aerobic and strength-training exercises
· Set reasonable goals
· Choose activities that minimize risk of loss of balance/trauma
· Adverse pregnancy outcomes do not increase for women who are active
· Pelvic floor exercises
· Moderate exercise during lactation is good

6. Identify possible nutrition-related complaints during pregnancy and provide suggestions how to manage them 
· Morning sickness - >50% of pregnant women experience it (80% of those say it lasts all day)
· Usually resolves by 12-16weeks
· Cravings and aversions (50% have each)
· Pica – abnormal craving to eat non-food substances
· Heartburn (usually 2nd/3rd tri)
· All smooth muscle in body relaxes
· Constipation

LACTATION PART 1
1. Summarize the role of hormones in preparation for and control of breastfeeding
· Body prepares for lactation during pregnancy 
· Estrogen and progesterone 
· From placenta prepare breast
· Prolactin
· Secreted towards end of pregnancy – prompts milk synthesis
· Oxytocin
· Promotes “let down”
· Can be inhibited by stress 

2. Describe the benefits of breastfeeding for both the infant and the mother
INFANT
· Optimal nutrition, immunologic protection, mproved bonding and health outcomes
· Colostrums
· Lower risk of infection
· Decreased likelihood of SIDS
MOTHER
· Breast-feeding > 1yr associated with decreased risk of breast cancer, cost 
· Psychological  - mother –infant bonding
· Oxytocin - Helps uterus return to pre-pregnancy size
· Convenience
· Suppression of ovulation – good for spacing
· 

BENEFITS EXCLUSIVE TO BREAST FEEDING 
· Contains live cells
· Composition changes over time
· Antibodies = anti infective
· Less expense
· Reduces risk for various health issues
· Hormone induced relaxation
ACCOMPANIED BY BOTTLE
· Connection with the baby
· Bonding 

3. CLINICAL MANAGEMENT OF BREASTFEEDING: VIDEO

BENEFITS OF BREASTFEEDING
· Nutritionally – nutrients and live cells are species specific and cannot be replicated
· Composition changes over time to match the needs of the infant
· Colostrums for the neonate
· Transitional milk 
· Mature milk with diurnal and intra-feeding variations 
HISTORY, CULTURE AND TECHNOLOGY
ANATOMY AND PHYSIOLOGY
BREASTFEEDING MANAGEMENT 
· 

LACTAITON 2
1. Summarize key elements in the breastfeeding process, including infant feeding cues, how often and how long to feed, latching on, swallowing, how to know if baby is getting enough breastmilk
· 
2. Identify and justify current recommendations regarding duration of breastfeeding
· Exclusive breastfeeding for the first 6 months of life for healthy term infants
· May be continued up to 2 years and beyond
· 
3. Describe the anatomy and physiology of breastfeeding, including breast development and maturation
BREAST DEVELOPENT
· Birth – mammary glands can be palpated
· Adolescence – estrogen stimulates elongation and proliferation of ducts, increase in fibrous and fatty tissue, growth and pigment of nipple/areola
· Progesterone stimulates development of lobular structure
· Pregnancy –
· Lactation – increased prolactin contributes to alveolar cell proliferation 
· 
4. Summarize advantages of breastfeeding for mother and infant, with reference to results published in the research literature
NUTRITIONAL
· Amount and quality of protein 
· Fatty acid pattern and absorption
· Protection from formulagenos disease
· Bioaviability fo iron and zinc
· Lays groundwork for good eating
· Baby eats on their own schedule
· Getting a taste for flavour compounds
IMMUNOLOGIC
· Immunoglobulins IgA, IgG, IgD, IgE
· Lysozyme, lactoferrin
OTHER
· Bonding
· Skin skin contact
· Baby body regulation 

STUDIES
· Confounding complicates study interpretation 
· Women who choose to breastfeed differ in SES; can affect outcomes
· Hard to control for differences
· Not ethical to do randomized trial with individual women 
PROBIT TRIAL
· Promotion of Breastfeeding Intervention Trial
· Hospitals randomized to receive promotion or not
· 17,000 mother-infant pairs
· Study was successful in increasing the extent and duration fo exclusive breastfeeding
· Observational studies were controversial 
· Some showed benefits; some didn’t 
· Controlling for maternal IQ eliminated IQ differences in children who had been breastfed versus formula fed
· Authors concluded that breastfeeding improves cognitive development 
· Mechanism unknown 
· PROBIT found significant decrease in atopic eczema in the intervention group for first year of  life
· But in follow up, there was no protection, an drisk of allergy may have even been higher 

5. Describe the composition of breastmilk, including how it varies with stage lactation, within a feed, and according to other factors 
· Colostrums – yellowy, viscous, secreted in small amounts at start of lactation 
· More protein, less lactose, less fat, an dmore electrolytes than mature milk
· Benefits: 
· Establishing bacterial flora
· Passage of meconium = first bowel movement
· High antibody content
· Mature Milk – high in protein and nitrogen
· 0.8-0.9g/100ml (25% of cows)
· 20-30% casein
· 70-80% lactalbumin
· Non-protein nitrogen is ~25% of N
· Peptides, free a.a., urea, creatinine
· Taurine: high concentrations in brain/retina, preterm infants may not synthesize well 
· Contains long chain omega-3 fatty acids (Fish lipids) – brain development
· More cholesterol than cows milk or formula 
· TG content increases during a feed
COMPOSITION
· Minerals 
· Lower concentrations 
· Lower renal solute load
· Iron is absorbed well (but very small amounts)
· Vitamins
· Water soluble vitamins vary
· Vitamin D – low
· Vitamin K – injection at birth 
OTHER
· Resistance to infection
· Enzymes
· Hormones
· Growth factors 
CONTAMINANTS
· Drugs, pollutants, nicotine, caffeine
· Alcohol – distributed in total body water
· Baby is 70% water
· AIDS – may be transmitted through breast milk to infant
· Women in NA advised not to breastfeed with AIDS
· WHO recommendations depend on whether safe alternative feeds available 
· 10-20% of infants may be affected over 18-24months of breastfeeding 
VARIABILITY
· Lactation stage
· Preterm  milk
· Higher in protein, fat, electrolytes, minerals, immunoglobulins
· lower in lactose 
· Age
· Milk volume and fat content tend to decrease with maternal age
· Within person – 
· within feed – foremilk (watery) vs hindmilk (thick)
· diurnal – variation for some nutrients
· Hormonal stimulation (amount)
· Supply and demand
· stress
· Dietary factors

LACTATION 3
1. Summarize factors considered when establishing nutrition recommendations for lactating women
· Amount of nutrient secreted in breast milk
· Efficiency of maternal nutrient absorption and metabolism
· Whether extra maternal stores of nutrient were deposited during pregnancy 

2. Describe, evaluate, and apply nutrition recommendations for lactating women, including those for energy, macronutrients, micronuteints and fluid
ENERGY
· Energy content of milk:
· 520Cal in 780mL (3cups) – during first 6 months
· 402Cal in 600mL – during 2nd 6 months
· As the child starts eating complementary foods
· Contribution from fat stores
· Provides  ~170Cal/d for first 6 months
· Does not need to come from the mothers diet
· EER 1st 6 months = +330Cal
· EER 2nd 6 months = +0Cal
ENERGY CONSIDERATIONS
· If weight decreases below pre-pregnancy levels (Ie fat stores used up)
· Twins
· Very restrictive dieting
· Compromises milk production – especially early in lactation
· Shouldn’t promote weight loss as a benefit of breastfeeding 
· Recommendations:
· Lactating women should consume 350-400Cal/d above pre-pregnancy energy needs
· Do NOT restrict energy while breast-feeding
· Weight loss should be gradual (~1-4lbs/month) – research does not indicate important differences in rate of weight loss
· Women who chose to breast-feed to lose weight might quit early if hopes are not realized
· Continue eating nutrient dense foods
MACRONUTRIENTS
· RDA protein = 1.3g/kg/d, ~25g/d
· RDA carbs = 210g/d (80g more than pre-pregnancy needs, 35g more than pregnancy needs)
· RDA fat = continue with high quality choices, ensure sufficient EFAs
MICRONURIENTS
· Many needs increase form what was required during pregnancy
· A,C,E,B12,Zinc
· Iron decreases – as blood volume returns to normal, no menstruation during breastfeeding 
· Calcium and vitamin D requirements remain teh same 
· Supplements = safety net, not substitute – need omega 3 source (fish/supplements)
FLUIDS
· Breastfeeding women should consume 3.8L/d
· Recommendation for non-pregnant = 2.7L/d
· ~3.1L (13cups) should be beverages 
· Babies may react to milk “flavoured” by mother’s intake of strongly flavoured foods
· Babies may be sensitive to components of mothers diet

3. Comment on needs of and feeding options for preterm infants
· Growth and nutrient retention at rates similar to what would occur if infant remained in utero
· Protection against infection
· Problem: mlik of others of preterm infants does not support growth at in utero rates
· Options:
· Fortified mother’s own milk
· Has immunologic properties
· Commercial fortifiers ad energy, protein, minerals and vitamins
· Commercial preterm formula
· Meets nutrient needs
· Does not contain immune/other benefits

4. Summarize common nutrition-related concerns of nursing mothers and responses to those concerns
· Allergy to breast milk? – uncommon
· Not getting enough breast milk? 
· Causes: poor position, severe dieting by mother, use of supplemental feeds, or perception
· What is enough?
· Feeding 8 – 12 times/day
· About 8 wet diapers/day
· Normal growth – monitor weight
· Solution: more frequent nursing
· Position: cradle hold, cross cradle hold, football hold (drains most efficiently)
· Sick infant or mother?
· Continue breast feeding (infant already exposed)
· Short frequent feedings upright position, use of steamer
· Emphasize rest (for mother)
· Stopping Breastfeeding
· Exclusive breast feeding for 6 months
· Continue for 2years and beyond
· Most Canadian women wean in the first year
· Weaning
· Eliminate 1 feeding at a tie
· Gradual decease
· Milk production falls off as demand decreases

INFANT FEEDING 1
1. Summarize what we know about breastfeeding in Canada: the percentage of women who initiate breastfeeding, length of exclusive breastfeeding, reasons for stopping
· Breastfeeding in Canada has increased over time
· Low income mothers – initiate breastfeeding less
· Post secondary graduates – initiate breastfeeding more
· Asian/black mothers – initiated more often than white mothers
· Aboriginals – fewer off reserve initiated
· Non recent immigrants – initiated more than non-immigrants
· Age – >35yrs more likely to exclusively breast feed for 6 months 
· Married – more than single 
· No differene between rural and urban 
· Atlantic provinces and Quebec (19%) below national average (25.9%)
· Praries and BC higher (30-33.9%)
REASONS GIVEN BY MOTHERS
· Mother has a medical condition
· Bottle feeding is easier
· Breastfeeding is unappealing 
DURATION OF EXCLUSIVE FEEDING
· 25.9% exclusively breast fed for 6 months or more
· 17.6% 6 months
· 8.3% longer 

2. Identify nutrition objectives for infants and describe the growth observed in infants 
· Optimal nutrition is extremely important during infancy (first year)
· Breast-fed infants have slightly slower weight gain 
· But no difference in length or head circumference
· Time of very rapid growth and development
· Brain: head is ¼ total body weight (12% of total body length in adulthood)
· Body fat increases and peaks ~9months
· Body calcium doubles in 1yr
· Length increases 50% in 1yr
· Key indicator of nutritional status:
· Length and weight 
· Physicians look for:
1. Similar percentiles for weight and length
2. Consistency over time
· Breast milk is preferable food for infant, but iron-fortified formula is an acceptable alternative  
NUTRITONAL OBJECTIVES
· provide nutrients to support rapid growth (3x weight)
· lay basis for formation of good food habits
· start transition from feeding to food intake

3. Summarize physiological development in infants relevant to feeding
· Most rapid growth of entire life
· Weight loss immediately after birth (7-10 days)
· Double birth weight by 4-6months 
· Triple by 1yr  and grow 10inches
· Quadruple by 2.5years 
· Energy needs per unit body weight are triple those of adults
· Weight gain is due to increase in bone/muscle and fat
· 16% fat at birth  25% fat at 1yr 
· Extremities gain more weight than trunk
· Small sex difference
· Skeletal growth
· Length increases 50% in frist year
· Undernutrition during this time leads to stunting (low height for age)
· Energy expenditure during infancy:
· 0-6months
· 19% growth
· 45% metabolism
· 36% physical activity
· 6-12months
· 5% growth
· 45% metabolism
· 50% physical activity 
· Reflexes
· Rooting – touch cheek (or lip), infant turns head and opens mouth
· Suckling – anything put in the mouth
· Swallowing – initiated by anything placed on posterior of tongue
· Extrusion – anything placed on anterior of tongue will be pushed out 
· Neurousular development
· 4-6 months – biting and chewing added to sucking, sits erect
· 6-9 months – grasps and finger feeds, sits without support
· 9-12 months – tongue lateralization, rotary motion of jaw, finger-thumb motions
· >1 year – proficient self-feeding 
· Gastrointestinal function
· Mouth – salivarly amylase present
· Stomach – pH decreases from 6.0 (birth) to 2 (2 months)
· Pepsin not active in early infancy
· Lingual lipase hydrolyzes medium chain triglycerides (pH 4.8)
· Stomach capacity increases from 10-20 mL (birth) to 200-300mL (1year)
· Day 1 = 5-7mL
· Day 3 = 0.75-1 oz
· Day 7 = 1.5 – 2oz
· Pancreatic Enzymes
· Protein – digestion well developed
· Fat – low levels of lipase and bile salts
· 85-90% of human milk fat absorbed (vs 70% in cows milk) vs >95% in adults
· Fat absorbed at adult levels at 6-9months
· Long chain unsaturates: palmitate at C2, medium chain FA
· Starch – low pancreatic amylase
· Starch poorly digested in infants 
· Intestine: brush border enzymes and absorption 
· Dipeptidases, aminoeptidases
· Disaccharidases – high activity
· Absorption
· Glucose transport increases after birth
· Presence of food in gut stimulates growth and increase of surface are
· If digestion/absorption incomplete, get colonic fermentation 

4. Describe how growth charts are used 
· Normal growth – adequate weight for height
· What is “normal” what is “adequate”
· 8500 children – 6 countries
· To provide  a single international standard that represents the best description fo physiological growth for all children from birth to five years of age and to establish the breastfed infant as the normative model
· Infants born at term to non-smoking mothers, good SES, not mobile, mothers willing to breastfeed 

5. Identify and justify nutrient needs of infants 
· DRI
· Usually AIs based on breast milk
· 0-6months breast milk – 7-12months solid food introduction
· Basis for recommendations
· Breast milk volume and composition
· Food intake of healthy infants
· Extrapolations from adults
· Data from infants
· EER = total energy expenditure + energy deposition
· TEE = (89 x kg) – 100
· Energy deposition:
· 0-3 months – 175Cal
· 4-6 months – 56Cal
· 7-12 months – 22Cal
· 13-35 months – 20Cal 
· Protein
· First 6 months – based on protein and non-Protein N content of human milk
· AI: 1.5g/kg/d (9.1 g/d)
· 2-6 months – EAR based on requirements for maintenance and growth, considering efficiency fo protein utilization
· EAR: 1.0 g/kg/d
· RDA 1.2 g/kg/d (11 g/d)
· Fat
· Up to 55% of energy!
· Concentrated energy needed for growth
· Baby has small stomach
· Fat has low osmotic activity
· 0-6months AI = 31 g/d
· 7-12 months AI = 30 g/d
· Essential fatty acids
· Deficiency symptoms seen if n-6 fatty acids provide < 1% of energy
· 0-6months AI = 4.4 g/d for n-6; 0.5 g/d for n-3
· 7-12 months AI = 4.6 g/d for n-6; 0.5 g/d for n-3
· Water
· Infants need more than adults due to higher surface area
· Breastmilk provides enough 
· Dehydration can occur:	
· Limited milk intake
· Incorrect formula preparation
· Unusual external losses
· Calcium
· AI based on calcium intake
· 0-6months AI = 200 mg/d (breast milk)
· 7-12 months AI = 260 mg/d (milk + food)
· Infant formula has increased calcium because bioaviability is lower 
· Iron
· Mechanisms to prevent deficiency
· Fetus accumulates iron store in utero
· After birth, Hb decreases from 170-190 g/l to 100-110 g/l
· Iron added to stores
· Breast milk contains very little iron (~0.3 mg/d) but it is absorbed well 
· 0-6months AI = 0.27mg/d
· 7-12 months RDA = 11 mg/d  more than an adult male (8mg/d)
· Breastfed infants
· Adequate iron in first 4-6months
· Needs additiona iron soruces thereafter (fortified cereals, meats, prune juice)
· Formula fed
· Recommended use of iron-fortified formula
· Preventing anemia 
· Concern at ~9months 
· May lead to impaired mental and motor development that persists
· CPS recommends:	
· Breast fed infants are ok till 6months
· Use fortified formula if not breastfed
· Delay whole cows milk until 9-12 mo
· Provide supplement to preterm infants
· Vitamin D
· AI = 400IU (till 12 months)
· Breast fed should get supplement 
· Risk of rickets 
· More common in infants with moderate to darker pigmented skin 

6. Summarize milk alternatives for infant feeding
· Breast milk
· Meets all nutrient needs except Vitamin D
· Formula
· Available as: ready to feed, concentrate, powder
· Meets all needs if iron fortified
· Based on: modified cows milk, soy protein or casein hydrolysates 
· Modified cows milk formula
· Protein – content decreased; heat-treated to imrove digestibility
· CHO  - additional lactose
· Fat – butterfat replaced with oils
·  More unsaturated , better digested, mimic breast milk)
· May add DHA and AA
· Minerals – Ca and P reduced (often ad Fe) 
· Vitamins – added
· Soy protein formula
· Protein – soy plus methionine
· CHO – corn syrup solids plus sucrose
· Fat – vegetable oils
· Recommended for: vegan infants not breastfeeding/ galactosemia or primary lactase deficiency
· Not recommended for cows milk allergy 
· Can Pediatric Society suggests not using for routine feeding
· Casein hydrolysates
· Protein – partially hydrolyzed casein
· CHO – glucose/sucrose +/or corn syrup
· Fat – corn oil and MCT oil
· Recommended for non-breastfed infants with:
· Infants allergic to cow milk or soy
· Strong fanily history of allergy
· Infants with GI disease, malabsorption

INFANT FEEDING 2
1. Describe and apply principles of effective infant feeding, identify some common problems and how to approach them
· Figure out baby’s signals and go along with them
· Baby is done feeding when it slows down, comes off the nipple and clamps mouth 
· Infants aren’t always active during feeding – you must keep them awake
· Show the baby the nipple and they can decide if they are hungry
· Babies eat best when the parents follow their cures for eating  (build trust and communication)
· Parents decide WHAT
· Infant decides WHEN and HOW

2. Summarize recommendations regarding giving “others milk” to infants
· Whole Cow’s Milk
· Not recommended for young infants
· Nutritionally inappropriate
· Introduce when infant is 9-12 months with no family history of allergy and consuming solids
· Reasons: protein is poorly digested, low in essential fatty acids, poorly absorbed, renal solute load high, may cause GI bleeding 
· Goats Milk
· Not before 9-12 months
· Allergies cross react
· Lower-fat milks
· 1-2% not routinely recommended in 1st 2 years
· Skim milk not appropriate because infants need high energy fatty foods 
· How much milk?
· Throughout the first year – number of feedings decreases from 8-12 feedings to 3
· Amount increases from 60-90mL to 210-250mL
· Intake should not exceed 1L/d
· Because being full of fluid = not hungry for other food 

3. Summarize when, why and how infants should be introduced to solid foods and be able to apply this information
· WHEN – 6 months when the birth weight has doubled
· Sit by self
· Can track spoon and open mouth
· Can indicate they don’t want something
· Can close lips over spoon 
· WHY – before 6mo the infant is not sufficiently developmentally or physiologically mature 
· GI tract, extrusion reflex nees to fade, needs to be able to sit upright
· Hun milk still provides optimal mix of nutrients 
· After 6mo the infant NEEDS a source of iron 
· May facilitate acceptance of a variety of foods
· HOW – 1 new food at a time every 3 – 5 days when circumstances are good
· Using a spoon
· Face-to-face
· Follow baby’s cues
· Allow baby to be involved
· Be companionable; don’t overstimulate
· Don’t force or coax 
· Sequence of introduction
1. 6 months - Iron-fortified infant cereals 
2. >6 months – vegetables and fruits
3. 7-8 months – meat and alternatives 
· Neophobic – not accepting of new foods
· New food presented 8-10 times before being accepted 
· Experiment with orphans:
· Liked: milk, bone marrow, eggs, bananas, apples, oranges
· Disliked: vegetables
· Texture introduction:
· ~6mo – gruel
· 6-8 – increase texture to encourage infant to chew
· Finger foods
· Meat is harder to chew – sieve then cut finely
· Juice from cup
· 8-9mo – finely cut-up table foods

4. Identify possible issues in infant nutrition and suggest appropriate responses
· Foods to avoid:
· Added sugar
· Added salt
· Honey 
· Risk of botulism increased by low acidity in infant stomach
· Nitrites 
· Nitrite combines with Hb – therefore Hb does not bind O2
· Methemoglobin formation
· Well water major risk
· Preserved meats
· Choking hazards:
· Nuts, popcorn, small candies
· Raw fruits or vegetables unless very soft
· Hard dry cereal
· Hot dogs/wieners
· Whole grapes 
· Allergic or Potentially Allergic infants:
· Exclusive breast-feeding 4-6mo
· Reduction of allergins in maternal diet is not routinely warranted
· Formula fed
· Use of protein hydrolysate formula
· Diarrhea
· If solids are being fed – discontinue
· If breastfeeding – continue to breastfeed as frequently as possible
· In formula feeding – offer an oral isotonic solution in place of formula	
· Pedialyte
· Colic
· Seen in breast and formula-fed infants
· Pain, continuous crying
· Cause not known
· Possible solutions
· Feeding technique
· Massage
· Try different formula (hydrolysate)
· Try diet modifications if breast fed
· Usually begins at 4weeks and disappears by 4 months 
· Failure to thrive
· Inadequate growth, no clear explination
· Environmental/nutritional deprivation
· Investigate
· Clinical disease
· Unusual nutrient needs
· Unusual diet practices
· Psychosocial problems 
· Infantile Obsity
· Is not cuased by bottle feeding or early introduction fo solids
· PROBIT No proof that breastfeeding protects against baby obesity 
· Does not closely correlate with adult obesity
· Its normal for babies to be chubby
· Assess by monitoring growth over tiem 
· Crossing percentiles consistently
· Parental education is key
COMMERCIAL BABY FOOD:
· Convenient
· Minimal additives
· Too smooth
· Too many mixtures
HOMADE:
· Less expensive
· Fresh ingredients
· Food safety an issue 
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Recommendations for maternal weight
gain during pregnancy

Pre-pregnancy Total Gain (kg)* Gain/week after
BMI category week 12 (kg)
Underweight 125-18 0.5

BMI<18.5 (28 —401b)

Normal weight 11.5-16 04

BMI 18.5-24.9 (25-351b)

Overweight 7-115 03

BMI 25-29.9 (15-251b)

Obese 5-9 0.2

BMI =30 (11-201b)

Institute of Medicine, 2009: Weight gain during pregnancy:
“This includes 0.5 - 2.0 kg gained during first trimester

reexamining the guidelines
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