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Vitamin Deficiencies
· Xerophthalmia
· Night blindness
· Conjunctiva xerosis
· Bitot’s spot
· Corneal xerosis
· Corneal ulceration
· Cornea scar xerophtlamia fungus 
Vitamin e
Vitamin k 
Vitamin a
Vitamin c 

Minerals - Essential micronutrients
· Inorganic: found in soil
Bioavailability
· Amount that is actually absorbed into the body
· Biologically available
· Plants vs. Animal? 
· Plans less bioavaiable than animals
Functions of minerals
· Structural bone deformation - Ca
· Calcium + vitamin D
· Goiter (enlarged gland) due to iodine deficiency
· Osmotic balance – Na, K, Cl
· Nerve impulse – Ca 
· Muscle contraction – Ca
· Carry oxygen – Fe
· Hormone component – I
Major minerals
· Calcium
· Phosphorus
· Potassium
· Sulphur
· Sodium
· Chloride
· Magnesium
Trace minerals – essential for pregnancy and early childhood
· Iron 
· manganese
· Copper
· Iodine
Water
· 2/3 of the body is water
· Transport nutrients and waste
· Digestive, absorption, circulatory and excretory functions
· Lubricates joints
· Regulates body temp
MOVIE
· Capital city of Nepal
· Sells corn to feed her family
· Spends 12 hours a day selling corn
· Suffers from PEM (Protein energy Malnutrition)
· Stunted – irreversible after age of 2
· Cap man due... high rate of migration into the city
· 1.5 millian people
· Malnutrition
· Stops growing
· Stops being active
· Gets infection
· Social economic problem related to illiteracy of women, population control...
· 25% of babies born with low birth rate because of teen pregnancy
· 2500 grams is low birth weight
· Malnutrition begins in the uterus 
· Female children will not be given as much food as boys
· Girls work very hard
· Their growth is stunted
· Married at 16
· Not ready to give birth
· Her child is born with malnutrition 
· Its a cycle

Rural Village
· Weigh the babies and compares to other standards
· Demonstrates how underweight the children are
· Wherever women are oppressed there is more malnutrition
·  All women should be properly educated... this would solve some problems
· Mothers don’t have time to feed the children there’s too much wrok
· The malnourished children get sick often
· Healthy baby weights 6 kilograms

September 26 Monday
MINERAL REQUIREMENTS – FAO
· Calcium: (300-1300 adults, 800-1300mg children)
· Phosphorus: (700mg adults, 500-1250mg children)
· Sodium
· Magnesium
· Potassium
· Iron: (9
· Iodine: (30-200mcg, pregnancy-lactation 200mcg)
· Zinc
· Manganese
Vitamin Requirements –FAO
· Vitamin A:
· Vitamin C:
· Cell structure and development (critical at young age)
· Vitamin B12: 
· Coenzyme in digestion
· Folate B9
· Highest during pregnancy for development of childs neurotube  
Vitamin summary
· Needed in small amounts
· Must be obtained from diets
· Excess may be harmful
· Fat soluble vs. Water 
· Functions
· Metabolism, vision, cartilage synthesis, mineral absorption,
Mineral summary
· Greater amounts: Form bone structure, build proteins, balance water
· Traces: enzyme formation, immune system functioning, reproduction

NUTRITIONAL ASSESMENT
WHO- “...the interpretation of information obtained form anthropometric, dietary, biochemical and physical information”
· Measuring the nutritional status of individuals
· Anthropometry
· Growth 
· Body composition
· Dietary assessment
· Biochemical assessment
· Physical or clinical assessment
GROWTH
· Age, weight, height
· Compare each
· Weight for age (underweight)
· Height for age (stunted)
· Weight for height/length (wasted)
· BMI (Kg/m2)
Stunted = low height for age
Must fall below the ‘average’ of your country

On graphs and bell curves
· Read height vs. Age and plot to see where your child will lie
· Above mean/below
· Below -2SD?
· -2 to -3 is moderate malnutrition
· Below -3 is severe malnutrition 
· **WHO Growth Charts
· Green line shows the mean
· Below -3 needs therapeutic care

CAMBODIA 
· Stunting – 40% of people under 5
· Cause – under nutrition from conception to ~ age 3 (~9months to ~3years)

Wasting = low weight for height

· SAM – severe acute malnutrition
· Below or equal to -3SD below the mean 

Underweight – low weight for age


BMI – for adults
· Less than 18.5 kg/m2 = WHO – indicative of undernutrition
· 18.5 – 25 = healthy 
· 25 – 30 = overweight (health risks start to increase)
· Greater than 30 = obese 
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Mid Upper Arm Circumference (MUAC)
· Muscle content – correlates with total muscle mass
· Reflects protein status
· Common now for field assessment
· MAM (moderate accurate malnutrition) = less than 12.5cm
· SAM = less than 11.5cm

Fat distribution
· Waist to hip ratio
· Pear shape vs. Apple shape

Body Composition
· % body fat
· Helps to qualify BMI (is it muscle or fat?)

Dietary Assessment
· 7 day or 3 day dietary record, 24hr dietary recall, 
· food frequency questionnaires
· most t useful in developed countries

Interesting Items
· Rocks or clay (Kenya)
· Geographagy (why?)
· Porcupines
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3. Biochemical assessment
· Take the blood
· Vitamin A = serum retinol
· Something
· Analysis for vitamin A and infection 
Problems?
· No cooling system
· What do you do with the blood??
· No aeroplane
· How do you transfer the blood to the city laboratories? 
· People are not used to having blood taken
· They have their own beliefs
· Obtaining blood is an issue
· Transport fluids
· Dry fluid onto paper
· Problem with contamination
· Inaccurate results
· Cannot do many analysis’s because it’s a dry limited sample 

4. Physical or Clinical Assessment

· Yellow hair: no pigment, pigment made from protein... protein went somewhere else
· Glands: enlarged glands = goiter = iodine deficiency
· Eyes (spotting, night blindness): check for vitamin A deficiency

· Biochemical tests confirm the clinical assessment... 
· There could be many factors 
· Skin: pellagra, vitamin D deficiency
· Scabbing, bruising 
· Deformity of bones: vitamin D
· Palms are white, tongue is white: anaemia
· Eye skin, white: shows anaemia

SAM- severe acute malnutrition
· Bilateral edema (both feet)
· Swollen body
Edema
· Press on skin for 30 seconds
· If skin doesn’t bounce back then edema

	
	
	

	Hair
	Colour and texture change
	Protein, vitamin E, vitamin B5

	Eyes
	Bitot’s spots
	Vitamin A

	
	Xerosis and xeropthalmia
	A

	
	Keratomalacia
	A

	Mouth 
	Swollen or bleeding gums
	Vitamin C

	Skin
	Edema
	Protein

	sca
	Scabies
	K,C

	
	Soares that wont heal
	C

	Central nervous system
	Apathy
	B12, protein, iron, folic acid (B9)

	
	Poor mental development
	Iodine, protein, iron, zinc 

	Skeleton
	Deformity
	Vitamin D

	Other
	thyroid
	Iodine



Combined approach – anthropometric, dietary, clinical

Why assess? What next?
· To know
· After knowing you want to correct
· Or if you want to make a long term change
· Information for intervention
· Research
1. Treat
2. Baseline information for intervention programs
3. Research (?)

In Tanzania you can buy orange-red soil in the market and eat it. 

· Central African Republic and Dem. Republic of Congo 35% malnourished
· Chad, Cameroon, Rep. Of Congo 20-34% malnourished

Morality or Disease Rates
Ex. In Afghanistan, a woman’s life expectancy is 42yrs
· 25% of children die before 5th birthday
· Can assume malnutrition rates are high from this information 

Food Availability
· About 2100 kcal/person (in Cambodia)
· However, distribution of this food is not equal


October 5th 2011 

Malnutrition – a consequence of an interaction between politics, economics, geography, climate, culture gender disparity and physiology. 
· Food choices and dietary pattern affect the long term health outcome 

Do a study:
· Ethical conduct 
· Pilot the study
· Make adjustments
· Clean it in the field 
HISTORY of Diet
· Paleontological data
· Coprolites – fossilized feces 

Dietary Revolution 
· Almost 50% of young children are obese in us
· 1/3 of adults are obese in US

· Started as hunter, gatherers, foragers
· Agriculture
· Farming system revolution 

Pastoralists - herders of domesticated animals
Eg. Dinka 

Agriculturists and pastoralists
· Keeping animals
· Slowly beginning to start farming 

Industrial Revolution
· Whole grains refined removing most of the fiber, minerals and vitamins 
· Sugar refining

Farming has changed – use equipment not human power
· More food, more people
· Less exercise

100,000 generations of people were hunter-gatherers
500 generations have depended on agriculture
10 generations have lived since the start of the industrial age
2-3 generations have grown up with highly processed fast foods 

Jean Bogert – 1939
The machine age has had the effect of forcing on the peoples of the industrial world the most gigantic feeding experiment ever attempted. 

Food Culture – the effect of food on health 
· Shanghai has over 6000 resuturants serving snake
· When skinned alive is believed that consuming snake will increase virility
· Eggs in some parts of Africa were believed to e harmful for pregnant women

Acculturation – process of one cultural group adopting the beliefs and behaviours of another 

Idealist perspective – ie. Jewish dietary laws passed on scholarly interpretations of the torah 
0 Kosher – what is acceptable to eat 



Living with Hunger – Ethiopia
· What symptoms of malnutrition did you observe or hear discussed?
· Chronic vitamin A deficiency
· Stunted growth 
· Children: 
· Parents knew their children were hungry so they wouldn’t ask “how was your day” because they knew 
· What are the causes of malnutrition in this area?
· The land doesn’t have the soil needed for good growth (infertile land)
· They don’t farm for business
· No equipment for weeding... all farm work done by hand
· Crop season and rain season... nothing to harvest and nowhere to store food
· Depend on food aid
· Population is doubling but  the land of the country is still the same
· Climate is changing (droughts, floods sweep everything away) 
· Inflation 
· Wage can only buy food, nothing else 
· What are main foods consumed?
· Temph – inderrah (ethiopean bread)
· Bean sauce
· Wild cabbage
· How does this relate to macro- and micronutrient needs?
· Missing fat, protein, dairy
· What is the difference between urban and rural in terms of food availability, accessibility and consumption?
· Urban area had more access to food more options, but people are still starving 
· Markets didn’t have much variety
· Urban vs. Rural not much difference
· Solutions? 

The Sacred Cow of India
How would killing India’s cow have impacted on the long term ability of India’s subsistence farmers to feed their families?
· Ploughing fields – cows help which helps farmers reserve energy for other activities
· Cows can plough year after year, but meet is a onetime thing
· Cows used for dairy – milk, yoghurt, ghee 
· Cows used for transportation and carrying big loads 
· Dung used for cooking 
· Dung for fertilizer
· Cows consume cellulose

Africa – Masai and Pokot
· The more cows you have the wealthier you are
· Cows are money ... called “bright rice?whattt>?”
· Dung for building houses and fuel for cooking (Masai)

Advantages of Traditional diets
· Combining grains and legumes for complete protein 
Disadvantages
· Weaning infants with rice water (Vietnam)
· No fat, no vitamins, no minerals
· Women avoid meat during pregnancy and lactation (Laos) 

The Pima – “thrifty Genotype” ancient genes meet the modern diet
· Pima had a genetic makeup well suited to the harsh desert climate of the southwest
· Survival mechanisms evolved over thousands of years:
· BMR became slower
· Fat storage ability more efficient 
· “The pima have a genetic liability. But it’s only a liability in our environment.... it was an asset to survival in their history” 
· Thrifty gene means 70% of the Arizona Pima are obese
Diabetes
· Inadequate or ineffective insulin function 
· Body is unable to regulate blood glucose normally
· Insulin- hormone secreted by the pancreas
· Binds to cells and facilitates the absorption of glucose into the cell 
Type 1
· Juvenile – onset 
· The pancreas doesn’t produce insulin (genetic basis)
· Must be injected
Type 2
· Cells resist insulin 

Consequences
· Impaired circulation
· Kidney disease
· Impaired vision
· Nerve damage
· Heart problems 

MONDAY

Kwashiorkor – pathway
· Dietary protein is low
· Thebody begins to digest its own tissues to supply the amino acid needed to build proteins necessary for life (eg heart and lungs)
· Priority system – less vital system are sut down first
· Reason why people lose colour in their hair 
· Hair pigments are made from amino acids (eg. Melanin)
· Skin maintenance ceases ina life and dealth situation
· Sores fail to heal 
· Infections are common
· ‘kwash’ rash (essential fatty acids, zinc?)
· Edema (protein deficiency)
· Antibodies are degraded for use as building blocks for heart,lung and brain tissue
· Resistance to infections is lowered
· Diarrhea  loss of any nutrients consumed including amino acids, vitamins
· Blood proteins are low  osmotic balance is upset  fluid leaks out of blood into surrounding tissues (edema) 
· Fat metabolism is affected (LDL and HDL transport fat)
· Fat stays in the liver
· The liver clogs with fat  liver cells atrophy and die
· Death frequently results from liver or heart failure

Kwashiorkor
· 
· Anthropometry – weight, hight etc. 
· Not effective: weight could be correct, but it’s all water
· Dietary
· Useful
· Ask about dietary history
· Biochemical
· Useful
· Measure blood protein
· Clinical
· Useful
· Rashes, peeling skin
· Brown/blond hair
(measure for edema = press, hold for 3 sec + release) 

Kwash
Culture – food faddism
· Perceived milk intolerance
· Veganism
· Anti-dairy ideology
· Weight concerns
Biochemical assessment: low serum albumin and total protein
Clinical assessment – enlarged liver 

Marasmus
· “to whither”
· The disease of starvation
· PEM
· Very common from 0-18months (but can occur at any age)

Marasmus- Severe energy deprivation (everything missing from diet)
· Appearance: like little old people
· Skin and bones
· Hearts weak, muscles wasted, metabolism slow
· Little or no fat to insulate (body temp could be lower than usual)
· Apathy, but they do have an appetite 

Common among orphans where the mother has died in childbirth; high prevalence of HIV/AIDS
· Impairs brain development, may have a permanent effect on learning ability
· Also occurs in adults where energy deficiency is prevalent

Nutrition Assessment
Anthropometry –works: arm measurement, age weight hight
Dietary history- works: need to know details, type, amount
Biochemical- works: blood for vitamin A, haemoglobin, iron, protein
Clinical – works: wasted, all those other symptoms, hair pigment

EXAM UP TO THIS POINT

Solution (short term): Community vs Hospital Based
· Hospital if therare complications suc has 
· Anorexia (no appetite)
· Diarrhea or vomitiong
· Fever
· HIV
· Plumpy Nut
· 25% peanut butter
· 25% oil
· 25% sugar
· 25% milk powder
· Other products:
· Soy replaces milk powder (less expensive) 

We need to be careful with food aid because people start relying completely on the aid. 

Vitamin A – family of compounds including retinal, beta-carotene
· The WHO estimates 14 million children have some visual loss related to VAD
· 250,000 – 500,000 VAD (vitamin A deficiency) children become blind every year
· ½ dying within 12 months of losing their sight
Functions of Vitaimin A
a. Mucus Secreting Cells
· Epithelial cells line the respiratory, gastrointestinal, uro-genital tracts, and eyes and produce mucus
b. Vision
http://www.eyecarecontacts.com/Nutrition_and_the_Eye.html
1. Rhodopsin – light sensitive pigment 
· Vitamin A binds with a protein called dopsin forming rhodopsin 
2. Mucus protects eye
· Keratinisation – irreversible blindness (keratomalacia) 
· A large foamy keratinised area 
· Xeropthalmia – infected dry eye (corneal ulceration) 
Deficiency – non visual
· In the gut- diarrhea
· In the lung – infection 

Measles – highly contagious respiratory infecton
· One of the leading killers of children
· 450 children under 5 die yeach day
· 165000 last year
· Respiratory tract virus
· Main symptom = skin rash
· Attacks skin surfaces (gut, cornea, lungs) and the immune system
· Children die of complications eg. Diarrhea and pneumonia 

Rich in retinal – liver, eggs, fatty fish, fortified milk (breast milk) 
Beta-carotene – orange plant pigment found only in plant foods
Precursors to retinal
Carrots, yellow sweet potatoes, squash, ripe mangoes and papaya
In green leafy vegetables beta-carotene is masked by chlorophyll 
*white flesh African yams (no beta-carotene) 
Palm oil is very rich in beta-carotene (vitamin A)

Dietary Sources of Beta-carotene (FAO recommendations 2400 milig/day)

	Source
	Beta-carotene content (micrograms/100g)

	Red palm oil
	30,000

	Cabbage
	1,300

	Cilantro
	7,000

	Baobab leaves
	33,000

	Spinach 
	3,600

	Carrot
	2,000

	Pumkin 
	700

	Mango, ripe** exam
	3,000

	Orange
	201



Mango must be ripe because that’s when the beta carotene level is high.
Mexico,  india, kazaixstan, Bolivia, Sub-saharan Africa suffers from severe vitamin A deficiency.
Indicators for vitamin A deficiencies:
· Prevalence of serum retinol of less than 0.07 micromol/L (biochemical measurement)
· % of population in the area that have this low must be 20% or more
· 10-20% = moderate 
Causes
· Poverty 
· Infrastructure
· Distribution
· Affordability
· Food habits
· Papaya (green) = 15 microg
· Papaya (ripe) = 170 microg
· Beliefs
· Edible leaves may be regarded as ‘poor mans food’
· Beliefs that organ meats are more important for men
· Western foods are ‘better’ 
*there are cheap available sources such as yellow fruits and vegetables and the vitamin is stored  well in the body

Where there is deficiency children receive a vitamin A capsule twice a year from 6months to 59months

Supplements for new mothers?
· Lactating mothers have an increased need but...
· Vitamin A is toxic for unborn children so mother should not receive supplements 6 weeks post partum 
·  Fortifying flour, sugar, oil with vitamin A
Nutritional Assessment Vitamin A
Individual:
Anthropometric – ?
Dietary- food frequency questionnaire 
Biochemical – serum retinol?
Clinical
· Night blindness
· Bitot spots
· Keratomalacia (irreversible) 
· Xeropthalmia
· Frequenty respiratory or intestinal infections
Population – 
· Infant mortality and disease rates
· Night blindness
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24-hour recall/dietary diversity instrument
· Local food grouped according to key nutrients
· (looking at a chart of food)

Instruments for food intake estimations
· Spoon 
· Compare to a carrot, mango, 1 litre bottle of milk
· They could be consuming the food every day but not in sufficient amounts
· Quantity must be known 
**Be able to name 4 foods rich in vitamin A 
· Plants and animal sources 

Vitamins raise death risks (2007) JAMA 
· “vitamin supplements designed to prevent disease might actually increase the rik of death” international study has found
· Vitamin A performed worst in the 68-trial review, with the supplement said to raise mortality risk by 16%
· Beta carotene had a 7% raise
· “there’s a billion dollar vitamin industry based on this idea that people can prevent disease when they’re actually just putting themselves at extra risk”
· **REMEMBER** within 6 weeks of giving birth (for pregnant women)
· Because within 6 weeks the women is likely to conceive again 
· I don’t know what this point was about... taking vitamin A supplements

Golden Rice
· Trying to manipulate the rice genes to add more vitamin A
· Consequences?
· They eat a lot of rice in asia... there could be toxicity 
· The rice might require more water, different soil etc in order to grow
Iron Deficiency
· Anemia = low red blood cells 
Malaria
· Plasmodium falciparum – severe cases
· Treatable but can be fatal for young children
Haemoglobin = iron-containing oxygen-transporter protein molecule present in the red blood cells
· Transfers oxygen from the lungs to the body cells

Anemia and maternal mortality
· Blood loss is relatively common in childbirth
· A healthy woman can lose 1 litre of blood during birth
· An anemic woman losing more than 150mg blood can die
· Loss of blood = loss of haemoglobin 
· Less oxygen to tissues
· Heart muscle requires oxygen 
· Hart fails due to low oxygen 

Causes of maternal death worldwide
· 13% unsafe abprtion
· 20% indirect ccauses
· 8% other direct causes
· 8% obstructed labor
· 24% sever bleeding
· 12% eclampsia
· 15% infection 

**half of Cambodia children have mild anemia 

Heme iron – haemoglobin is only in animal foods
Naan heme – in plants 

What benefit might there be from eating small bones?
· Bone marrow is high in nutrients (nutritionally dense) 
· Even animals/ birds know which part of the animal is the rich source (bone marrow)
· 

Chicken liver = 70% RDA


IRON ABSORPTION
· In terms of digestion… missed it
· 
Enhancers of nonheme iron absorption
· Vitamin c
· MFP factor- unidentified factor in meat, fish and poultry increases absorption of nonheme iron (eg. Stake + spinach)
Inhibitors of nonheme iron absorption
· Fibre binds with iron (minerals)  then it is excreted
· Phytates  - small organic compounds found in whole grains, legumes and nuts, bind iron and form an insoluble complex 
· Oxalates – same as phytates but found in green leafy vegetables 
· Tannins – compounds found in tea and coffee 
· Drink tea or coffee ½ hour after a meal
Causes of Anemia
· Low iron intake – poverty
· Poor iron absorption –
·  plant sources contain inhibitors, few enhancers
· Increased losses or demands – 
· pregnancy and lactation 
· Infections –
·  malaria and hookworms
Treatment and prevention of anemia
· Iron rich diets/ dietary diversification
· Increase enhancers, reduce inhibitors
· Nutrition education programs, baby clinics 
· Iron supplements in pregnant children 
· Community nutrition programs 
· Malaria and hookworm treatment and prevention programs 
Supplements: WHO guidelines
· Where anemia prevalence is over 40%, supplement all children
· Supplement all pregnant women
How do we deal with iron-deficiency anemia among kids in Canada?
· Everything babies eat is fortified

Stan’s Idea – Home Fortificaiton
· Micronutrient powder or ‘sprinkles’ 
Sprinkles
· Iron in powder form is encapsulated within a layer of lipid and packaged as a single daily dose
· Single dose sachets containing micronutrients in a powdered form 
· Among 15,000 children given it in Mongolia, the prevalence went down from 52 to 34 (?numbers right?)
Benefits
· Encapsulated in lipid 
· Add micronutrients to any food
· Easy  to use and highly acceptable 
Iron dose based on WHO/UNICEF/INACG
· Recommendation for infants 6-24mo, where the prevalence of anemia exceeds 40%
· Other nutrient levels based on WHO RNI
Cost of sprinkles per beneficiary
· Average cost per child =$1.50/ month
· Average cost per pregnant woman = $7/ 3 months

Prevent Worms
1. Make bathroom facilities
2. Wear footwear
3. Keep children away from areas that may be contaminated and help them with good hygiene
Malaria prevention
1. Nets
2. Cook with an iron pan

Clinical assessment: anemia
· Look in the eye (white skin)
· Palms (white)
Biochemical 
· Peoplemight not gibe blood
· tr
