INTERNATIONAL NUTRITION 

· 795 mil people in the world do not have enough to eat today 
· 1 in 9 people do not consume enough food for a healthy and active life 

1.9 billion adults in the world are overweight ( BM > or equal 25)
600 million of whom are obese – larger global burden of disease
- Type II diabetes; heart disease (both associated with overweight/obesity)
· 3.4 mil adults die each year as a result 

· 1.2 billion people in the world experience physical water scarcity 
· Lack of water  wastewater is used for agriculture 
· > 10% of people consume food irrigated by wastewater 
There is a lack of water – using waste water to irrigate their crops (polluted). This poses a problem in growing safe food 
· An additional 1.6 billion experience economic water scarcity 

· Approximately 30% of the world’s population is anemic, 
· 50% due to iron deficiency 
Reduced hemoglobin is important; hemoglobin is responsible for carrying oxygen. 
People aren’t consuming sufficient iron; body isn’t able to use the iron they are producing. 1/3 of world population has low iron. 

Why? What causes hunger, obesity, water scarcity…?

MALNUTRITION

1. Under-Nutrition 
· Not enough calories; not enough protein 
· Vitamin/mineral deficiencies 
Not getting enough – underweight. May experience stunting – growth is hampered by inadequate nutrition in childhood; may experience wasting – progressive loss of fat tissue. 

2. Over-Nutrition 
· Too many calories
· Overconsumption of specific nutrients 
This occurs less frequently; harder to do from a food source alone (i.e. you could be supplementing at an excessive level). May experience overweight or obesity. 

Where in the world is “malnutrition” a problem?
· Malnutrition: inadequate food consumption (hunger/starvation)
· Where there is conflict in water (Sierra, Sundane, Somalia, DRC) 
· Nepal (pre-existing serious level of under nutrition) 
· Natural disaster: compound challenges 
· Population relative to area (China, India) 
· Geography/population/politics (corruption, conflict issue) 

Where in the world is “obesity” a problem?
· Affluent countries: USA, Mexico and UK 
· Much of western Europe, North America US, Canada, and Australia
· Where there isn’t as much physical activity 
· Obesity can be a sign of prosperity 
· Where there has been war/lack of stability – decades after 
· Middle East: environment conditions/nutrient dense 
· More meat consumption/processed food consumption

Nutrient Transition:  Over nutrition and under nutrition co-exist: consuming more energy, but not getting as much energy from it. 

Majority of hungry live in rural areas of developing countries

Countries with the highest burden of malnutrition: 
· Asia has the highest number (500 million)
· Sub-Saharan Africa has the highest proportion (25%)


80% of the world’s undernourished children live in just 20 countries 

People are hungry in Canada too (household food insecurity) 
- Nunavut has the highest risk. 
- Ontario, Quebec, Alberta and B.C. accounted for the largest share of food insecure households in Canada (85% of food insecure population)

Definition of Food Security: 
“  Food security exists when all people, at all times, have physical and economic access to sufficient, safe and nutritious food that meets their dietary needs and food preferences for an active and healthy life.”

What causes food insecurity? 

· Poverty ( low income), and economic instability ( inflation of prices harder for ppl to afford food) causes food insecurity
· Conflict destabilizes country, markets and trade relationships which is important and so it results in food insecurity, displacement linked with conflict, ppl can’t stay at their home anymore and so flee into bordering neighboring countries 
· Climate ( drought/irregular weather conditions)- interferes with food production

Malnutrition: an interaction of complex factors 
· Inadequate diet; disease; politics and economics 
· Geography and climate; climate and education 
· Gender Disparity (gap in empowerment in a particular culture) 
Powerful Indicator: Education/culture/gender disparity 

Why do issues of malnutrition need to be addressed?

WHO estimates of causes of death in children. 
· What causes death in children? Disease related – under-nutrition makes off of these diseases (malaria, HIV/AIDS, diarrhea) more likely. 
· Pre-existing condition of malnutrition – more likely to die from diarrhea 17%
· Under nutrition/malnutrition is an underlying cause of 1/3 (or 45%) of death of children under the age of 5 and increases individual’s death.

Consequences: Under nutrition reduces nations’ economic growth by 8% due to loss of productivity, reduced cognition and education 


What can you do to help end world hunger?

· Individual awareness; sustainable products/don’t waste 
· Nationwide: donate worldwide 

ENERGY

Energy: ability to do work 
Forms: heat, kinetic, mechanical, light and electrical 
· Currency exchange from work capacity (various forms) 
· Importance concept: food contains energy 
Our energy needs from food must be met before anything else 

Bomb Calorimeter to measure energy in food 
- Food completely burned in container, surrounded by water 
- Heat  Energy released by burning food
- This raises water temperature 
- How much temperature rises reflects how much energy released from the food 

Calorie: unit of energy 
- Food contains energy; various foods contain differing amt of energy 
1 kcal = amt of energy required to raise 1 kg water 1 degree Celsius 

1. Basal Metabolism: energy required to maintain normal body functions while at rest (nothing to do with physical exercise). I.e. kidney functioning; skeletal turnover
·  typically 60-75% of total kcal needs for basal metabolism.
2. Physical Activity: energy needed for muscular work. It’s related to food production, intentional muscular activity, varies depending on sedentary 
3. Dietary Thermogenesis: energy used to ingest and digest food. 
· Peristalsis: Wavelike muscular contraction/relaxation of intestine; propels contents forward. 

Some tissues are more metabolically active – they require more energy to sustain

· Body Fat: less metabolically active 
· Accounts for <20% of energy used for basal metabolism 
· Body Fat = Adipose Tissue = Inactive Tissue 
· Brain, Liver, Kidneys, Muscle: more metabolically active 
· Accounts for 800% of energy used for basal metabolism. For growth, repair, maintenance. 


What do you think happens (physiological perspective) when the human body does not get enough energy (kilo-calories)? Sustained energy reduction (which reservoirs are accessed first – adipose tissue is a reserve); Don’t have adequate energy consumption, activities of brain/liver/kidney, fail to function properly. 
Under nutrition: reduced cognitive. 

(1) Digestion:

Food  Substances that can be absorbed by body 
- Digested via mechanical processes (e.g. chewing); chemical processes (e.g. enzymes breaking down food). 

The Digestive System:
· The location and coordination of digestion 
· 25-30 feet long muscular tube + organs 
· Accessory Organs: where digestion/absorption occurs

(2) Absorption: 
· The process by which nutrients and other substances are transferred from the digestive system into body fluids for transport throughout the body (taking up of substances) 
· Most carbohydrate, protein and fat is absorbed within 30 minutes of the chyme reaching the small intestine 

Question: which contains the most energy?
- Margarine (energy dense)  fat 
[Others: sugar (carbohydrate) and pork (relatively protein – 50% fat)] 

Macronutrients: energy providing nutrients. 
Protein, carbohydrates and fats are 3 macronutrients that provide energy. 
· Carb and Proteins: provide 4kcal/gram 
· Fat: provide 9 kcal/gram 

Macronutrients
· Nutrients needed by the body in large quantities
· Energy-providing nutrients:
A. Carbohydrates 
B. Protein 
C. Fat  

Where can we get energy?
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Carbohydrates 
· Carbo = carbon 
· Hydrate = water 
· Carbohydrates = hydrates of carbon (CH2O)n 

Carbohydrate family includes three types of chemical substances:
(1) Simple Sugars (2) Complex Carbohydrates (“starch”) (3) Fibre 

Simple Sugars: small molecules that require little or no digestion 
A. Mono-Saccharide: one molecule 
i. Examples: glucose, fructose, galactose 
ii. Can be absorbed “as if” (do not need to be broken down by digestive enzymes). Simple: single molecule. Absorbed as is. 
B. Di-Saccharides: two molecules
i. Examples: sucrose (gluc+fruc); maltose (gluc+gluc); lactose (gluc+galactose)
ii. Must be digested (broken down) into monosaccharides before can be absorbed from GI tract 

Why do we need carbohydrates?

1. Energy!
- 40-80% of total food intake, depending on locale, economic status, cultural considerations. The body can only use one simple sugar for energy: glucose

The largest bulk of energy intake comes from carbohydrates: can only use glucose. 

2. Provides taste/sweetness 	3. Prevents protein breakdown for energy 

Why would an international aid agency in a developing country recommend that mothers add sweeteners to a young child’s food?(FAO recommendation)
· In a developing country, we have under consumption. Childrens exposure to a variety of tastes. Element of calories; adding sugar/honey is adding calories. The sweet taste is likely to encourage them to eat other foods. It makes it taste better (thus they are more likely to finish the dish). Sugar/honey can increase energy content. You wouldn’t want this in an industrialized context, as this would encourage over consumption

Complex Carbohyrates: also known as polysaccharides 
A. Starches: glucose moelcules linked together 
B. Glycogen: storage form of glucose in liver and muscle (present in actual animal)
	- Isn’t much of a contributor in a dietary perspective. (“Animal Starch”)
C. Dietary Fibers: polysaccharides that can’t be digested; humans lack the digestive enzymes that could break them down. High fibre: fibre doesn’t give energy, causes constipation. 

Example: FAMINE FOOD. Food rations are distributed 
- A little bit of wheat received through food aid program is cooked with some moss and leaves: famine food.

Famine Foods: might otherwise be considered inedible; eaten during times of extreme food scarcity. Example: corn husks, banana leaves, moss. 
When food is scarce: adds to the feeling to satiety. Can be cooked (which contributes to normalcy). But not nutritionally helpful. 

6 Major Sources of Carbohydrates in the World: 
- Cereals, Sugar Cane, Root Crops, Vegetables, Fruit, Pulses. 
 Most production and consumption: cereal – wheat/maize/rice (60% of worlds dietary supply) 

(1) Cereal: harvested for dry grain 
E.g. rice, wheat, maize (corn), barley. 
(2) Sugar Crops: sugar cane and sugar beet 
(3) Root Crops: tubers 
E.g. potatoes, cassava, yams
(4) Vegetables, fruit, pulses. 

Based on nutrient consumption alone, which cereal would be best for people with little food? Calorie content doesn’t matter that much (put aside this absolute value of energy aside – look at other components). Sorghum: highest amt of iron, fat/protein/calcium are also high levels  things we really need. Best: sorghum or whole wheat. Rice: low protein, less than 10% total calories come from protein. 

Root Crops: rice is better than tubers. Pulses: legumes, bean, not a staple in a region. What are the nutritional advantages and disadvantages of each?

AMDR = Acceptable Macronutrient Distribution Range

AMDR for Carbohydrates:
How much energy should be provided by carbs? 
[bookmark: _GoBack]- DRI = dietary reference intake 
- 45-65% of energy (calories)
- Added sugars < 25% of total energy intake 

Protein

· It is an essential structural component of all living matter 
· It is involved in almost every biological process in the body 
· There seems to be an overconsumption in our environment 

Protein has 4 major functions:
(1) Structural material in muscles, connective tissue, organs, hemoglobin 
(2) Basic component of enzymes, hormones, transporters, immune system 
(3) Maintains and repairs protein-containing tissues 
(3) Energy source

- 20 different amino acids are used to make proteins
- 9 amino acids are essential. 
- I.e. we have to eat them, but can’t make them. 9 absolutely have to be consumed. 

Protein provides 4 kcal/g of energy (same amount as carbohydrates)
- CARBS and FATS are MORE important – because they are the first energy resource. Don’t want to use up a lot of protein: want to spare protein so it can do the bodily functions it has to do. 
· Protein contains nitrogens 
· Does not have a storage form in the body 
· “Protein Sparing” 

Where protein can be found in the body?
- A lean man weighing 154 pounds contains 24 pounds of protein (16%) 
- Half in muscle (important) location 
- Remainder: skin, collagen, blood, enzymes, immunoproteins, organs 
[image: Macintosh HD:Users:samanthaj-mee:Desktop:Screen Shot 2015-05-27 at 6.33.02 PM.png]- All protein is continually being turned over (broken down/rebuilt)

Two issues to consider when assessing adequacy of protein intake:
(1) Quantity	(2) Quality
- Want to consume enough and good enough (essential amino acids) 

For an adult: 10-25% of calories should be from protein
For a child: smaller 
[image: Macintosh HD:Users:samanthaj-mee:Desktop:Screen Shot 2015-05-27 at 5.50.46 PM.png]







Specific recommendation also exist in gram per kg body weight per day: 
Younger age group needs more. Size basis: children need more protein 
 growing, more disposition. 

Protein Quality:

(1) Complete Proteins: contain all of the essential amino acids in amounts needed to support body’s proteins requirements. What defines a complete protein? Most food have all amino acids present, but how much is present? Is there enough to support biological needs? Deficit in particular amino acid: incomplete. 
- Animal based food 
(2) Incomplete Proteins: are “deficient” in one or more essential amino acids 
- Plant foods, tend to be deficient in one or more amino acids. E.g. cereals tend to be low in the EAA lysine (essential amino acid); but legumes are high 

Complementary Proteins: legume and grains 

(1) Limiting Amino Acid: present in least amount relative to the requirement not the absolute least amount. E.g. lysine is the limiting AA in cereal grains 
(2) Complimentary Proteins: a protein that is “incomplete” on its own, but becomes “complete” when combined with another protein source (with a complimentary amino acid content). E.g. legume and cereal grain 

Example of Complementary Proteins in real food:
- Falafel: legume and cereal 
- Legume: chickpea; Cereal: wheat 
- Rice and Beans; Chana Masal and Naan; Peanut Butter and Bread 
- These are incomplete proteins on their own; but complementary to each other and form a complete protein together. Don’t need to be consumed at the same time; needs to be in a good proportion. 

A complete plant protein: soy 

A Complete Plant Protein:
Soy is a complete plant protein: 	it contains all the essential amino acids in sufficient quantity to support human needs. 

Protein Requirements are increased in some circumstances: 
(1) Infections, burns, fever, surgery (clinical conditions)
(2) Pregnancy (second half only) or breastfeeding 
(3) Infants and young children 
(4) Athletes? 

Anything that is clinical = increases our need for protein
- If someone is ill, need for protein increases 

Example of %kcal from protein in various foods:
· Food containing a lot of protein: canned tuna, chicken, egg, nuts 
Important conclusion you can draw about protein: more than half of protein kcal are from vegetables. It doesn’t necessarily come from meat. 


Considering: proportion of energy coming from protein (10-35% cal from protein) 
Typically a person gets 11-18% of protein intakes. If you consume enough energy from a variety of food sources, you will get enough protein. If your diet is diverse, you will get enough protein. 

What if diet contains too little protein? 
Note: nutrient deficiencies are usually multiple. 

30 year old Luis consumes a vegan diet (plant based); he eats a variety of food and is weight stable (not gaining or losing weight). Is Luis’ consumption of protein will be inadequate in terms of both quality and quantity? False

- He’s weight stable (getting enough energy). Maintaining his body weight
- Weight stable: enough calories being consumed.  Not too much; not too few 
- He eats a variety of food that are plant based; will contain a sufficient amount of protein. A variety is good. 
- Tofu: complete protein  contains essential AA (protein quality and quantity) 



Food Sources of Protein: Vitamin, Niacin, Zinc, Iron 

Can diet contain too much protein? It’s difficult for humans to consume a large quantities of protein over an extended period of time. If intake of protein gets larger to 45% of diet = adverse effects. 
· Adults can consume up to 35 of kcal from protein without ill effects
· If intake >45% - nausea, weakness, diarrhea… eventually death. 
· There is no upper limited (tolerable upper intake level) for protein: but high intakes linked to osteoporosis, kidney stones, cancer, heart disease. 

Fat

Energy dense. 
· Lipids: fats, oils, cholesterol, triglycerides 
· Common property: not water soluble (i.e. they will not dissolve in H2O)
· 1 gram of fat provides 9kcal of energy
They can disperse in water; but can’t dissolve in water. 

Functions of Fat:
(1) Concentrated energy source (2) carrier for essential fatty acids, fat-soluble vitamins (vitamin D, E, A, K) *** (3) adds flavor and palatability to food (4) contributes feeling of satiety (feeling full) (5) component of cell membranes, vitamin D, sex hormones 

Different Types of Fats:
(1) Triglycerides
(2) Saturated fat: contains saturated fatty acids
(3) Unsaturated fat: contains unsaturated fatty acids 
a. Monounsaturated 
b. Polyunsaturated: contains omega 3 and omega 3 fatty acids  essential fatty acids (need to get from food – can’t produce). [M3 and M6] 
i. EPA
ii. DHA
iii. Trans 
c. Cholesterol 

Triglycerides: 3 fatty acids, 1 glycerol backbone. 
Fatty Acids may be saturated or unsaturated (due to number of double bonds)

Saturated Fatty Acid: absence of double bonds 
Unsaturated Fatty Acid: presence of at least one double bond 

· 98% of our dietary fat intake and vast majority of body’s fat stores 
· Used by cells for energy and tissue maintenance 

Saturated Fatty Acids: the carbon atoms are attached to as many hydrogen atoms as possible – it is “saturated” with hydrogen. All binding sites: saturated with H. 
· Solid at room temperature 
· Mostly found in animal products. Exceptions: palm oil, coconut oil 
· Solid or waxy. Not many plant sources except ^ 
Unsaturated Fatty Acids:  more common in plant foods, contain at least one double bond between the carbons. One double bond: mono-unsaturated. 
· Contain fewer than the maximum hydrogens 
· There is at least one double bond between carbons 
· One double bond between carbons: monosaturated 
· >1 double bond between carbons: polyunsaturated 
· Liquid at room temperature: best sources are plant foods 
· E.g. canola oils, seeds, flax seeds 

Two Important Polyunsaturated Fats:
- Omega-6; Omega-3 

What are the fat intake recommendations for adults (in North America)? 
Adults: fat intake should be 20-35% of total kcal from fat 
Children: need more fat than adults in their diet (up to 40%) 
Young children, again, need more. Why? Brains are still developing, development of myelin sheaths/vision (fat intake is important)

How are North American dietary guidelines relevant in International Context
· How useful is this for Rural Rwanda? Is it relevant?
· Energy needs may be different; food availability will be different
· Cultural/Logistics: takes into consideration N.American cultural context. 
· What role is this guidance used for? Challenges your assumptions (about a balanced diet); emphasizes variety. 

MALNUTRITION IN NEPAL & NUTRITION ASSESSMENT 

Living in Poverty: more likely to marry early; children at a younger age; notable complications = malnutrition and maternal/infant mortality. Why?
- Young marriage/child birth. Body isn’t ready for child birth (still growing themselves). While energy/nutrient intake is feeding their own growth, it also has to support the development of the fetuses. 
Malnutrition: dual demand in both maternal/fetal growth 

What are vitamins?

· Vitamin are chemical substances that perform specific functions in the body  [organic compounds (i.e. contain carbon)] 
· They are essential nutrients in the diet (must be consumed in sm. amts) 
· Body cannot produce them (not in sufficient amts)
· 13 vitamins: 4 fat soluble, 9 water soluble
· Inadequate intakes of vitamins leads to: deficiency diseases 

Vitamins: essential to diet, does something in particule. 
Micronutrients: consumed in small amounts 

Disease Deficiency: 
Scurvy: (inadequate intake of vitamin C)
Rickets: (inadequate intake of vitamin D) – lack of strong mineralization
Beri Beri: (inadequate intake of thiamin – vitamin B1) – heart arethemia 

Water-Soluble Vitamins: vitamin C and b vitamins (thiamin, riboflavin.. B1, B2)
- Only small amounts stored in body 
- Intake beyond body’s needs is excreted: in the urine 
- Deficiencies can develop rather quickly if intake is insufficient (within a few weeks or months). 

Exception: Vitamin B12 – required intake is small – it is recycled within the body; prevents deficiencies from occurring in a small time frame. Has to do with cognition, thinking/memory. 

Fat-Soluble Vitamins: stored in the body. Vitamins D, E, A and K 
· Stored in the body; primarily in fat and liver 
· Because extra is stored in the body, symptoms of deficiency take a longer time to develop if dietary intake is poor 

Because it can be stored – takes longer for the deficiency to emerge (body is able to access the stores). 

What are the risks associated with a high intake? Is the storage capacity interfering with metabolic use? It could interfere with absorption. 
Key things: high intake for too long; results in toxicity (damaging effects)
- Potentially causes malformations in fetus (toratogenic) 
Vitamin E: respiratory diseases increases (high level of supplements: predisposes to heart disease) – intake is too high, because we have stores already. This could result in toxicity. 

Have an ongoing consumption of water soluble vitamins: but fat-soluble vitamins will have ongoing peaks and dips = not necessarily a part of daily diet. 

What are minerals? 

· Minerals are elements – specific, single atoms that perform particular functions in the body 
· Human body contains 40 or more minerals, but only 15 are essential in the diet (obtain others through air we breathe, etc) 
· Single atom of a mineral typically carries a charge: so minerals are quite reactive 

Positive or Negative: reactive; not stable
- Want to bind with something that complements their charge 

Periodic Table of the Elements: minerals are elements. 
- Iron, Zinc, Calcium, Sodium. 
Sodium: high blood pressure. Iron and Zinc: malnutrition 
Iron deficiency: most common deficiency 

Because minerals are charged… 

(1) They can combine with minerals with the opposite charge, and form stable compounds that become parts of the tissue (e.g. bone)
- Resilient when combined with something 

Ca – important in this aspect; draw calcium from different sources to maintain blood calcium. Functional properties of minerals that charge enables them to have. They stay reaction = enable muscles/fibers to fire. 

(2) Their electric charge can stimulate muscles to contract and nerves to fire 

(3) They may combine with other substances in food to form stable compounds that are not easily absorbed: encounter in gut/reactive particles to attach to something. 

Examples: 
Zinc: bound to “phytate” in whole grains; poorly absorbed. Zinc in meat is bound to proteins – so it is easily absorbed (body can detach zinc readily from protein) 
Iron: if tea is consumed with an iron-rich meal, the tannic acid from tea will bind to iron in the small intestine. This decreases iron absorption by up to 50%
- Tannic Acid+Iron combination: decreases iron absorption 
50% of iron otherwise would have been absorbed; but bound to tannic acid it is excreted from the body. 

Bioavailability: challenge of minerals – proportion of mineral that is absorbed and used by the body. So the bioavailability of iron is reduced during the consumption of tea; the bioavailability of zinc is increased in protein consumption, but not phytate consumption. 

NEPAL

Population: 35 million. Under-5 Mortality: 5/1000th births 

Video: Fistful of Rice – Malnutrition in Nepal. 

What symptoms or consequences of malnutrition did you observe/hear?
Stunted growth, infections, less activity (less energy intake). Slowed/declined cognitive development, diarrhea, more susceptible to disease. Low birth weight (40% of children both with low weight), pneumonia (reduced immunity), growth restriction, lower fat and lack of appetite. 

What are the causes of malnutrition in this area? 
Education (lack of education for women), political corruption (instability in services), sexual discrimination (gender disparity – lack of empowerment of women), desire to have sons (large amount of mouths to feed, will keep having more children to have have a son (or more)) 

What are the main foods consumed? How does this relate to macronutrient needs?
Wheat, corn, rice (grains), cereal grains. Not a lot of fat consumption (urban setting we see cooking oil). Very little animal consumption. In the rural setting: roti and dahl. Dahl lentils (stew); Roti: flat bread. 
Quality and Quantity: lentils and grains are complementary proteins; incomplete on their own but together they provide essential acids. 

Malnutrition: PEN = protein energy malnutrition. Babies born to teen mothers experience PEN and malnutrition (can lead to pneumonia). 



You work for an international aid organization in Nepal: what can you do to reduce hunger and malnutrition in the long term?
- Need energy for physical activity. Short term in this time frame: ENERGY. 
In the long term you need micronutrients (essential fatty acid, protein so on)

What information do you need in order to determine what type of action is needed? How would you obtain that information? 
- The geography (implications on food production); understanding the culture 
- What the diet/food consumption is like in the area (food availability; consumption and seasonal variation); what extent are people breastfeeding? 
- What other resources are available? Demographics (age/gender/literacy rate/characterize what status undernutrition/malnutrition). 
- What proportion of children stunted (not meeting nutrition needs) 

Situational Assessment: nutrition related assessment 

Nutrition Assessment: to determine who is malnourished – and to evaluate the impact of any problem or other change – we need to measure nutritional status 
- We measure nutritional status by conducting nutrition assessments 
(1) Baseline Assessment: what is the current situation? What is the baseline? 
(2) Follow-up: Evaluating the impact 

What is Nutrition Assessment? 
- The science of determining nutritional status by analyzing individual’s… 

Anthropometric: height/weight 
Biochemical: measure of metabolite in bodily fluids
Clinical: in person, what you can tell from this observation (what you can see)
Dietary: what are people actually eating 

Nutritional Status: the measurement of which the individuals physiological needs for nutrients are being met. Deficient in something: will be revealed in assessment

Optimal Nutritional Status = Balance

A.  Nutritional Intake
(1) Food intake (disease, economics, behavior) 
(2) Absorption (environment, disease)

B. Nutrient Requirement 
(1) Growth 	(2) Psychotic Stress
(3) Stress (infection/disease)	(4) Body maintenance 

Conducting Nutrition Assessments in Laos: video 
What is being measured? ABCD factors 
- Severity of malnutrition: blood tests, hemoglobin levels. 
- Weight: stadiomometer (height); blood samples (biochemical)
What is causing it? Vulnerable population – women, children
Natural disaster (immediate food security risk) 

[image: Macintosh HD:Users:samanthaj-mee:Desktop:Screen Shot 2015-05-28 at 12.15.28 PM.png]Nutritional Screening:
What: process of identifying characteristics known to be associated with nutrition problems. (NOT in depth: looking for indicators. Easy/quick measurement)
- Quickly identify who is at risk; identify the characteristics 
Why: to quickly identify individuals who are malnourished or at nutritional risk 
- Determine if a more detailed assessment is warranted 

5 characteristics of an effective screening process:
Simple, quick, reliable, inexpensive, collects relevant data on risk factors 

- Nutritional screening can be done to determine if full nutritional assessment is warranted. Full: longer, labour intensive, ABCD screening 

Anthropometry: measurement of physical dimensions and gross composition of the body. Results are compared to standard values. 

Measuring Body Size and Growth:
Measure: height, weight, mid upper arm circumference (MUAC)  - compare to ref. 

Calculate and Compare to Reference Values:
Weight for height: wasting 
Height for age: stunting 
Weight for age: underweight
Body Mass Index: weight status (weight in kg/height in m2)
- Obese, over weight and under weight

Measuring Growth: studies for infants 
Demonstrated babies that were breastfed. 

Wasting: low weight for height
- Reflects acute malnutrition 
- Generally result of weight loss due to recent period of starvation or severe disease 
- Severe Acute Malnutrition (SAM): weight for height – 3 standard deviations below WHO standard
- Moderate Acute Malnutrition (MAM): between -2 and -3 SD 

Stunting: low weight for age = can occur when wasting isn’t occurring 
- Failure to reach linear growth potential 
- Reflects chronic malnutrition (sustained and cumulative episodes of undernutr)
- Child considered “stunted” of height-for-age is -2SD below WHO standard 

Underweight: low weight or age in children: don’t use as indicators (unreliable)
- Influenced by both height-for-age and weight-for-height, 
	 so interpretation can be difficult. 
- Reflects chronic or acute malnutrition (or combination) 

Recumbent Length: measured if child cannot stand erect without assistance (typically for children under the age of 2)
- Uncomfortable for children; need two people to make sure either side is properly placed; can be very traumatic for children; requires both practice and skill. 

Failing to Grow versus Having Failed to Grow 

Cognitive development is greatly affected with malnutrition. 

Stunting: intervention here are key: within the first 2 years chronic malnutrition is reversed. Stunted: this is when the ability to change stunting becomes difficult – will have these effects for the rest of their life (even with a complete diet) 

Mid Upper Arm Circumference: MUAC 
- Measures muscle content, correlates with total muscle mass
· Reflects protein status
· Common now for field assessment 
· MAM = < 12.5 cm 
· SAM = < 11.5 cm 
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Major Determinants of MUAC: 
- Arm Muscle and Subcutaneous fat 
- More sensitive measure of malnutrition than low body weight 
- Strong predictor of risk for death
- Easy measurement to perform 
- Used for children between 6 mnths and 59 mnths of age 

Body Mass Index (BMI)






MALNUTRITION

Long term plan to reduce hunger in Nepal…
(1) What information do you need: current health status, diet, income, education, number of children/family, food, lifestyle, sanitation, water sources. 
(2) How would you obtain that information: statistics, nutrition screening/assessment, field measurements, information from government/organizations …. Situational assessment
(3) What needs to be included in the plan to reduce undernutrition in Nepal?
Educating women and men, reduce discrimination, empower women, improved distribution of food, provide supplements and/or food aid. Doctor’s visists, prenatal/postnatal classes, knowledge on symptoms of PEM, resources etc 
(4) What are some challenges you might encounter? Language barrier, economic disparity, cultural differences, gender inequality and discrimination, food availability, traditional values/resistance to change 
(5) What would you add, based on insight of two Nepali women?
Increase government involvement, build on existing programs, emphasize education, day care facilities, free health care.
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- Data taken from Nepal Health Survey

41% Stunted, 
11% Wasted, 
25% Underweight 
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How severe is children (<5 years) malnutrition in Nepal, according to the most recent national data? High to very high severity 

Trends in nutritional status of children under five years:
- From 2001-2011, Stunting has gone from 57-41%
- From 2001-2011, Wasting has gone from 11-11%
- From 2001-2011, Underweight has gone from 43-29%

Factors that put children at risk for malnutrition:

· Low weight (BMI) of mother
· Children’s age
· Higher birth order (first children = birth order is one)
· Lower standard of living 

Factors that are protective of malnutrition:

· Mother’s education is greater than 5 years
· Participation in vitamin A or nutrition program 

Biochemical Methods, nutritional assessment:
- Measure a nutrient or its metabolite in blood, urine, feces… or measure other components related to nutritional status (lab based tests done on bodily fluid) 

Clinical Methods, nutritional assessment:
- Use medical history and physical examination to detect and interpret the signs (observations made by a qualified examiner, patient usually unaware of them) and symptoms (reported by a patient) of malnutrition 

Hair: 
· Depigmentation of hair suggests protein deficiency
· “Flag Sign” = traverse depigmentation of hair 
· Band of depigmentation when there was a time of malnutrition that was then fixed/improved 
· Rare in high income countries 

Mouth:
· Swollen, retracted, bleeding gums
· Possible deficiency: vitamin C

Eyes:
· Xeropthalmia (dry eyes): most common in children age 1-6:
· Night blindness, photophobia, Bitot’s spots, corneal ulceration or scarring 
· Possible Deficiency: Vitamin A 
Bitot’s Spot: Distinct white-grey foamy plaques lateral to cornea 
Cornea: clear surface covering iris and pupil. 
Cornea Xerosis: hazy or opaque cornea 

Skin:
· Pallor (paleness) of skin and conjunctiva
· Consider iron deficiency anemia
Conjunctiva: mucous membrane on the inside of the eyelid (should be red/not pale)


Nails:
· Traverse ridging: consider protein deficiency 
· Koilonychia: spoon shaped nails 
     Consider iron deficiency anemia 
 Middle region is dipped down compared to the sides of the names. RBC Life – 120 days 

Edema:
- Swelling due to excess fluid accumulation
- Bilateral pitting edema is a sign of severe acute malnutrition (SAM) 
How to check for bilateral pitting edema? (1) Press top of foot gently with thumbs, hold for 3 seconds. (2) Remove thumbs, if indent remains this indicates pitting edema (if on both sides = bilateral) 

Which of the following are the most appropriate techniques to detect severe acute malnutrition in health post context? Mid upper arm circumference and edema; not weight. You wouldn’t use weight because of fluid accumulation could skew the results of how much they weighed. MUAC and Edema do not compound each other

Limitations of Physical Exam
1. Non-Specificity of physical signs
a. Especially if deficiency is mild or moderate 
b. Some signs may result from more than one deficiency
c. Some signs may result from non nutritional factors or be inherited 
2. Multiple physical signs may exist if multiple deficiencies – hard to interpret 
3. Examiner Inconsistencies 
4. Inter-individual variability 


Dietary Methods:
- Measurements of food and beverages consumed in one day, several days or longer (months to years) 

(1) 24 Hour Recalls
I. Participant asked for quick list of food/beverages consumed in past 24H
II. Starting with the first item on the list, the interviewer probes for details (type, amt, addition or condiments, preparation method)
III. Review detail and amounts, and corrects any inaccuracies 
 Multiple Pass Method 

Strengths: quick, inexpensive, easy for person to complete, can be used in variety of settings, does not alter diet 

Limitations: under/over reporting of certain foods, relies on memory, labour intensive data entry, one recall does not represent individual’s typical intake (depends on dietary diversity) 

(2) Food Records
- Person records type and amount of food/beverage consumed for a period of time 
 - Typically lasts 1-7 days
- Foods and beverages are written down right after they are eaten 

Strengths: do not rely on memory, great detail, can give insight into eating habits or patterns, multiple days more representative of individual’s usual intake 
Limitations: takes time and effort to complete accurate record, requires literacy, recording diet may alter diet, labor-intensive data entry and analysis, may not represent usual intake 

(3) Food Frequency Questionnaires (FFQ’s)
- Questionnaire that can be completed with pen and paper – or online
- Can determine how often person consumes a limited # of foods (150 or fewer) 
- Example: diet history questionnaire

Strengths: can be self-administered, machine readable, inexpensive, may be more representative of the usual intake 
Limitations: may not include foods usually consumed by participants, may not include information on portion size, requires literacy, if self-administered – cannot ask clarifying questions 

Other Tools in Dietary Assessment:
- 24 hour recall/dietary diversity instrument 
- Local foods 
- Grouped according to key nutrients (e.g. vitamin A) 





Which method is best for measuring dietary intake?
1. Goal
2. Setting
3. Respondents 
4.  Resources 

You are assisting with nutrition screening in rural Rwanda. You want to screen many people quickly in order to determine who (adults and children) may be malnourished and in need of a full nutrition assessment. What would be the best dietary assessment tool to use? Why?
- 24 Hour recall; develop a tool for this particular context? 

Why are population nutrition surveys important?
(1) Monitor nutritional status of population (2) identify groups at risk (3) reveal relationships between diet and health (4) evaluate effectiveness of programs (5) track food consumption trends 

Nutritional Monitoring:
- The assessment of dietary or nutritional status at intermittent times to detect changes in the dietary or nutritional status of a population 
- Measure: 
I. Nutritional and health status 
II. Food consumption 
III. Food composition (nutrients, pesticides) 
IV. Dietary knowledge, behavior, attitudes 
V. Food supply and demand 

Important Source of Information: Demographic and Health Surveys (DHS)
- DHS program funded by USAID 
- Periodic (every 5 years) population-based large surveys; allows comparison on key indicators over time 

Food Disappearance Data
Production 	minus		Exports
(+ beginning stocks, +imports)			(+ farm/industrial use, +ending stocks)
EQUALS = food consumption (disappearance) 
- Per capita disappearance 

This isn’t an actual measure of food consumption; does not account for losses from spoilage, disposal, trimming and cooking. BUT… 
- Useful for examining food trends, making comparisons between populations

What  Make the Assessment
So What?  Evaluate why the findings are important 
Now What?  Determine next step 

Malnutrition: 
 Poor nutritional status due to dietary intake either above or below optimal level

Hunger:
 A condition in which people lack the basic food intake needed to provide them with the energy and nutrients for fully productive and active lives 

Famine:
 Widespread lack of access to food due to disaster, drought, political conflict, or war that causes collapse in region’s food production and marketing systems 

Chronic Hunger and Poverty are more prevalent than acute hunger caused by famine

Types of Malnutrition:
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Growth Failure:
(1) Acute Malnutrition: wasting (thinness) or nutritional edema (swelling)
(2) Chronic Malnutrition: stunting (shortness, poor cognitive development)
(3) Acute and/or Chronic Malnutrition: underweight 

Acute Malnutrition, 3 clinical forms:
I. Maramus: severe weight loss, wasting
II. Kwashiorkor: bloated, water retention, bilateral edema 
III. Marasmic-Kwashiorkor: combination of wasting/bilateral edema

Characteristics of Marasmus (wasting) and kwashiorkor (nutritional edema)
[image: Macintosh HD:Users:samanthaj-mee:Desktop:Screen Shot 2015-05-28 at 1.09.51 PM.png]

A. Marasmus (wasting)
- Body tries to conserve energy; reduced activity of liver, kidneys and heart
- Risks: hypoglycemia, hypothermia, infection, heart failure 
- Classified as moderate or severe acute malnutrition, based on how body measurements compare to standards (MUAC and weight for height)
- Skin and bone appearance
- Use proteins from muscle and other tissues to help meet body’s protein needs
- Note: loss of >30% of body protein results in: less strength for breathing, susceptibility to infections, abnormal organ function, death 
- Mainly due to energy deficiency 

B. Kwashiorkor (bilateral pitting edema)
- Bilateral = both sides of the body 
- Edema starts in feet and lower legs, progresses to arms, hands and face 
- All cases are classified as ‘severe’ acute malnutrition
- Signs: loss of appetite, apathy, irritability, change in hair colour, dermatosis 
- More serious 
- Characterized by edema (swelling due to excess fluid in body tissues)
- Metabolic abnormalities 
- Mainly due to protein deficiency 
 
Marasmus is more easily treated and has higher survival rates than kwashiorkor 

Upon first glance: makes you believe child isn’t ill. Less protein than other macronutrients. 

8 Month Old Male from Middle Class – 
 Birth-2 weeks – soy based formula; Blood in stool – switched to nutramigen
- Started rice dream at 4 months. 
Rice Dream vs Cow’s Milk: protein difference. Rice dream has 0.4gram of protein whereas cow’s milk has 8 gram of protein in one cup. More fat in cow’s milk. 

Breast Milk: mostly fat
Cow’s Milk: mostly protein 
Rice Dream: mostly carbohydrates 

- Hospitalized, given IV nutrition, corrected electrolyte abnormalities
- Started on Neocate formula, plus rice cereal, vegetables and meats 
- Occasionally observed when well-intending parents put children on a protein restricted diet (usually due to perceived intolerance to formula or cow’s milk)
 Edema can hide growth failure (baby normally looks chubby thus it make not look out of the norm)  this prevents early diagnosis 

C. Marasmic-Kwashiorkor 
- Both wasting and bilateral pitting edema
- A form of “severe” acute malnutrition 
- Both features are present simultaneously 


Chronic Malnutrition:
· Occurs over time
· Normal proportions but shorter than expected for age (stunting)
· Starts before birth (in uterus, baby is born small)
· Estimated to affect 800 million people worldwide 

How could we assess chronic malnutrition? 
- How much of height deficit has established? Linear growth restriction doesn’t happen over night, but it’s chronic (over life time). Occurs from uterus to 2 years old (most vulnerable: biggest impacts are occurring now)

Secondary Malnutrition

· Loss of appetite (anorexia) associated with many illnesses/deficiencies
· Malabsorption due to diarrhea and parasites
- Doesn’t have an appetite: children don’t want to eat because they feel ill. It’s due to the overall health status of the child 

Who’s at greatest risk for hunger and malnutrition? 

(1) Children
- Most vulnerable when weaned from breastfeeding and reliant on other foods to meet nutrient needs. Time of rapid growth and development. 
- Nutrition needs are relatively highest in childhood 
- What if diet is based on roots, plantains, grains? 
Protein content of all of these are low: these don’t provide a substantial amount of energy in a bowl full, doesn’t provide a lot of fat either. It isn’t likely that the child is getting enough energy/protein or fat in general based on this diet. 

The “First 1,000 Days”
· Conception  2nd Birthday: critically important to child health
· Good nutrition during this time is very important 
· Interventions aimed at improving nutrition and health during the first 1,000 days have potential for very significant impacts 

(2) Pregnant and Lactating Women
- Energy and protein needs are relatively high 

(3) Older Women
- Culturally, less access to food. Last in line to get food (limited amount)

Women and Children: majority of the hungry

· Approximately 500 million women: malnourished
· Women
· Represent 50% of population
· Perform nearly 2/3 of world’s work
· Receive only 1/10 of world’s income
· Own less than 1% of world’s property 

The Bottom Billion
· People living in the world’s poorest countries, poverty continues despite international aid 
· Why? 
· Conflict ($) 
· Isolated from possible trading partners and opportunities 
· Bad governance
A lot of monetary aid: but conflict (corruption, lack of stabilities). They could be landlocked, don’t have access to coast. Rely on neighbors. 

Where? Large group of countries. 

Malnutrition and Conflict  

DRC, Democratic Republic of Congo:
- Population: 75 million
- Second Congo War (African World War): began in 1998 
- Killing over 5 million people from malaria, diarrhea, pneumonia and malnutrition

Population pyramid: population is growing (as seen in DRC)
- Younger group is over-represented compared to older age groups 







Video: The Malnutrition That Shouldn’t Be – 

What signs/symptoms of malnutrition did you observe? 
Low birth weight, kwashiorkor (edema, skin lesions); apathy (lack of engagement), weight (wasting-marasmus), underweight, wasting: coughing/vomiting 

What has caused malnutrition in that area?
Conflict: fighting, insecurity, war in Congo. Whenever they need supplies, just raid villages (people are forced to flee). They eat Cassava (no nutritional value). No malnutrition experienced before the war. Primary determining factor: the war 
Displacement: they are fleeing (instability); not have access to food distribution mechanisms. 
Farmland is really rich, there is a presence of food, but isn’t enough to ensure that the population is well nourished; food isn’t distributed equally. The impact of war is a bad thing: negative consequences that take decades to recover from. 

What needs to be done? What can we do?
- War needs to end; we can raise awareness – having a voice in politics. Act on investment in trade as opposed to sending aid. Trade relationships between Canada and DRC. Forgive their debt, so low income countries don’t struggle with this 

Cassava:
- Major staple food in developing world; low in protein (tubular roots). 
- It has some nutritional value:  does have an assortment of micronutrients, provides energy from carbohydrates, main concern is that when it contributes to a large portion of daily calories that it doesn’t contain a lot of protein 

People fleeing conflict in eastern DRC enter Uganda:
- Refugees and Internally Displaced People (IDP) experience severe health challenges: who is most at risk? Why?
Young children (baseline), needs are exaggerated at this phase (notable impacts)
What poses the most immediate threats to their health? Malaria, malnutrition. 
Having access to food and diseases they may succumb to (malaria, diarrhea) 

Malnutrition is an interaction of complex factors:
Inadequate diet, disease, politics and economics, geography and climate, culture, education and gender disparity. 

The Main Cause:
· Poverty
· What causes poverty?
· Lack of resources, unequal distribution of income, conflict
· Approximately 1.3 billion live on <1 USD/day, about ¾ of those live without chronic hunger. How/Why? May be due to cost of food in their region, food air (other sources of food they are purchasing, farming) 

Cash Poor vs Food Poor:
Cash Poor: economic poverty; Food Poor: food is hard to come by 
Economically poor – difficult to have adequate access to food; cash poor – adequate food (i.e. farmer) but vulnerable to pests/climate conditions. Subsistence farmers can produce enough food for their households. 

SOCIOCULTURAL FACTORS IN NUTRITION 

Culture and Food Aid
- In October 2001, US dropped food packets containing beans with tomato sauce, biscuits, fruit, pastry.. etc. Cost 27 million USD. What was wrong with this effort?
· Doesn’t make an impact? Not culturally appropriate foods (not processed type of food on a traditional table)
· Food is culturally determined; not recognizable when dropped down. 
· The interpretation could ask if it is safe? Did it get to the people it was intended for? 
· Right to Food Movement: everybody’s entitled to adequate, safe and nutritious food. 

Factors influencing food selection:

(1) Culture: 
Acceptable foods, customs, food symbolism, religious beliefs 
(I.e. do you eat cat/dog/pig, whether your drink blood)

(2) Nutrition Knowledge and Beliefs:
Health concerns, attitudes and values, education 
(Own health concern, reduce your own risk; literacy) 


(3) Food Preferences: Primarily Learned
Taste, smell, colour, texture, temperature; heredity; familiarity 
(Particular about these things: some inherent) 

(4) Practical Considerations:
Food availability and cost, hunger, convenience and health status

Social and Cultural Factors in Nutrition 
Many differences in food practices between different cultures. 
I. Japan: packaged foods, no dairy
II. Italy: fish, pasta, bread, vegetables (fresh)
III. Egypt: potatoes, root veg, rice, red meat 
IV. Ecuador: plantains, no processed, rice, no dairy, plant
V. USA: processed, more food per person, coke, frozen 

What is Culture?
· The system of shared beliefs, values, customs that the members of society use to cope with their world. 
· All cultures are equally developed – none is better, more advanced or more primitive than any other 
· Food: major part of culture 
· Something we learn throughout life 
· “Customary ways of thinking and acting”  (right/wrong, good/bad)

The Importance of cultural factors in food selection:
(1) How food is acquired and stored 
(2) Which foods are selected for consumption (food availability)
(3) How foods are prepared
(4) Meal Patterns: when/time and how large 

Acculturation:
· The adoption of behavior patterns of the surrounding culture
· Results in changes in culture and customs, food, clothing, language
Process of adapting/adopting pattern; acculturated to a new environment 

Ethnocentrism 
· The belief that one’s own value system and lifestyle is most appropriate` 
· Judging another culture by: the value and standards of your own 
I.e. we value the empowerment of women, it would be ethnocentric to place that value in another context. 

Cultural Relativism
· Beliefs, values, customs, behaviors, ethics (i.e. culture) relative to social context. Belief that there are no right or wrong cultures, cultures are just different 
· We should not judge another society’s culture 
We can’t transpose our own expectations into another setting; cultures are different

Cultures change over time – e.g. Changes for Dalits in Uttar Pradesh 
- Reduced access to resources: measurements are taken in 1990 and 2007. In 1990, less than 1% have access to TV and than in 2007, 20% do. 
- Increased amount of pressure cooker use: this reduces cooking time, women will not be tied up to that task, allowing their time to be freed up. 

“We are the world”…so, who are we?
· 7.3 billion people, 250,000 added each day, 200 countries 

The world’s population is growing faster than the global food supply: true. 
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If the world were a village of 100 people: 61 are from Asia, 11 from Europe, 14 from Africa, 8 from South and Central America, 5 are from Canada and USA 

Hunter-Gatherer Ancestors: 
· Genes: sequence of nucleotides in chromosome, “unit of heredity”
· How the body metabolizes (uses) food and stores extra energy
· Preference for foods with a sweet taste and high fat content 

Understanding Dietary Habits over time:
- We can understand what our ancestors ate by examining paleontological data and the habits of modern hunter-gatherer tides
- Lean meats; fewer animal products compared to plant products. 
- Gives information on the nature of the diet 

Pastoralists:
- Nomads who raise livestock on natural pastures, follow them. Herders of domesticated animals (move where the grasses go – change with season)

What is the basis for modern dietary habits? 

· Agricultural Revolution:
· Human culture moved away from hunter-gatherer to agriculture and settlement approx.. 12,000 years ago. 
· Industrial Revolution: 
· Changes in agriculture and industry 
· Begin in UK (1750-1850): everything done using mechanized tools, labour from machines 

Made agriculture large scale and much more efficient: impact on food. 

Processes Introduced during the Industrial Revolution:
· Refining whole grains: remove most of the fibre/vitamins 
· Refining sugar: processed sugar cane or sugar beet 
· Pasteurization 
· Refrigeration 
· Canned Food 
· Hydrogenation 

Industrialization Processes: food processing and consumption of processed foods – the refinement of whole grain and sugar. No longer being consumed in its whole form. Hydrogenation: fats are stabilized, but can get the production of trans-fat (detrimental) 

We share much with our hunter-gatherer ancestors… but our food environment and lifestyles are completely different. Body functions best with diet emphasizing lean protein, high fibre, complex carbohydrates, vegetables and fruits… and minimizing sugar and sodium 

Our food environment is very different:
· Most foods currently available in supermarkets do not resemble what our ancestors ate (processing food in a way that makes it no longer really food, no longer a whole food anymore) 
· Feasts are no longer followed by famine (fluctuation) 

The Nature of Food has changed dramatically 

Food Culture develops in response to environmental conditions, values. 
· Example of food from North American food culture:
· Hungry man all day breakfast: convenience, frozen 
· Marketing “hungry man” 
· Nutrient composition: 1030 calories, 78 gram of fat

· In Hinduism, the cow is a symbol of: wealth, strength, abundance
· Hindu doctrine forbids the slaughter and consumption of beef 
· They’ve benefitted from not killing cows by:
· Still can be bred; harvest cow’s mil; drive for dietary diversity (more plant based sources), less red meat consumption (lower late of heart disease), 

The Pima:  ancient genes meet the modern diet 
· Until the 1930s, Pima Indians of central Arizona consumed wild and cultivated desert legumes, cactus leaves and fruit, fish, venison, corn
· Change: replaced traditional wild foods (which became scarce) with modern foods: wheat flour, lard, sugar 
· Result: highest per capita rate of type II diabetes in the world 








Diabetes: characterized by high blood glucose levels 
Three major types: type 1 (insulin dependent): autoimmune disease; insulin DEP.
 type 2 (non insulin dependent): non-insulin DEP, still produces; diagnosed later in life in relation to overweight and obesity and gestational (diagnosed during pregnancy) – can resolve with delivery of child
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Complications: blindness, renal failure, lower extremity amputation, hypertension, impotence, nerve damage, cardiovascular disease 
- Approximately 80% of people with diabetes will die as a result of heart disease or stroke 

Type of Diabetes, Type 2 Diabetes
· 90-95% of all cases of diabetes 
· Insulin resistant (can’t use properly)
· Usually occurs after age 45 years, but now incurring in children as well
· Related to obesity, genetics 
- Non-infectious, but just as much as of a negative impact 
- Increasing rates of diabetes parallels increasing rates of obesity 

Migration Studies: Effect of Western Diet 
Example: what occurs when Japanese people move to North America 
- See a higher prevalence of western diseases 
- Higher percentage of fat consumption; calories from carbohydrates goes down, but higher incidence of diabetes 

Developing world carries 70% of diabetes burden 

· Overweight/obesity risk factor for type II diabetes: more and more people as a percentage of population are being diagnosed with diabetes

The Influence of Religion on Food Choice:
Example of Influence of Religion 

(1) Jewish Dietary Rules
· Jewish dietary rules based on scholarly interpretations of the Torah 
· Kosher: what is acceptable to eat 

(2) Islamic Dietary Rules 
· Halal: that which is permitted
· Examples of non-halal (I.e. prohibited foods)
· Pork (pig)
· Animals not slaughtered in accordance to halal practices
· Alcohol 

Symbolic Meaning of Food:

I. Status Foods: foods that convey a certain (high) place in society; i.e. cavier, rare cuts of meat/steak; what is hard to come by 
II. Comfort Foods: once symbolic value established, nutritional value secondary; i.e. eat because you like them (psychological impact)
III. Discomfort Foods: memories of bad experiences with food; i.e. food poisoning. 

Why is it 70% in low income countries? Number of cases/proportions (due to a large population). You’re looking a larger number of people in a developing context.

MICRONUTRIENT MALNUTRITION

Bitot’s Spots: WHO prevalence that indicates public health problem = greater than 0.5% means that vitamin A deficiency is a risk in that area. It is a measured indicator that can be compared to a reference standard to determine if vitamin A deficiency is a problem.

Look at vignettes at beginning

Immediate Cause: act on the individual (dietary intake and health status) 
· Doesn’t like to drink milk (doesn’t consume much); kwashiorkor (edema): severe acute malnutrition (protein deficiency overall). (1) Inadequate dietary intake: not consuming enough milks (2) Disease: kwashiorkor: decrease appetite, metabolic abnormalities. 
Underlying Cause: act on a household and community (slightly bigger group)
· Large family, resources of household are not matched to amount of members. (1) Food insecure household: subsistence farmers but can’t produce enough food. (2) Inadequate care: probably not being breastfed (younger sibling); probably not offered other complementary foods 
Basic Cause: act on entire society; may affect some groups more than others (i.e. wealthier people have a better buffer) 
· The geography and weather. Lack of rain reduces the productivity. Geography limits the growth potential. Socioeconomic status: country as a whole probably isn’t wealthy. (1) Dry climate/no rain: results in no grass, cows being thin (2) Lack of supporting infrastructure: health services, social support services 


Other Aspect of Undernutrition: someone can be obese and overweight and suffer from vitamin A and PEM deficiency. 

VITAMIN A: compromises immune system 
- After PEM and iron deficiency anemia, vitamin A deficiency (VAD) is the most widespread and serious nutritional issue for young children
- Leading cause of preventable blindness
- Deficiency compromises immune system activity: increases risk for infections, disease and death (150 million children at increased risk of dying from infectious disease due to vitamin A deficiency) 
A public health problem in over 50% of countries 

Who is at Risk?
· People who live in poverty
· Populations in which rice (as staple, lack vitamin A, carotenoids) provides the bulk of the daily diet 
· Can occur at any age, but at the greatest risk in children < 5 years old (immune system is more susceptibility: for their body size and body requirements, it’s more than you expect. Need a larger quantity to support growth) 
· Pregnant and lactating women: higher vitamin A requirements 
· Need more vitamin A. 
· Parallels who’s at a higher risk for hunger and under-nutrition overall. 
Sources of Vitamin A
· Wide variety of plant and animal foods
· Industrialized countries: 2/3 of dietary vitamin A from animal sources as preformed vitamin A (liver, milk products, eggs, fish)
· Preformed: most activity. Generally 70-80% bioavailable
· Developing world: mostly provitamin A from carotenoids in plant foods
· Lower income  context: less bioavailable. Less reactive 
· Yellow and orange fruit and vegetables, dark leaf greens, red palm oil 

Plant, Beta-Carotene: 2 retinol molecules that need to be digested/cleaved to give us the active retinol. 

Comparison of Dietary Sources of Beta-Carotene:
Animal Sources: liver, mutton liver, eggs, butter
Plant Sources: richly colored in red/orange 

Consequences of Vitamin-A Deficiency:

(1) Xerophthalmia:
· Night blindness, conjunctival xerosis, Bitot’s spots 
· Corneal xerosis, ulceration, necrosis/keratomalacia

Dry Eyes: note that starts at night blindness and procedes in getting worse if vitamin A deficiency is not corrected 

I. Night Blindness: even darker than it truly is. Sensitive and Specific indicator of vitamin A deficiency. 
a. Poor vision in dim light 
b. May be referred to by local term meaning “chicken blindness” 
c. Earliest clinical symptom of VAD 
II. Bitot’s Spots: in preschool children can disappear if treated with high potency vitamin A

(2) Compromised Immunity:
· VAD has been described as a “nutritionally acquired immunodeficiency disorder” Mucous barriers not as effective 
· Immune Response is impaired
Decrease in immune responsiveness: nutritionally acquired immune deficiency. Mucous barrier is a physical role in immunity: whether or not the pathogen can get into the body. 

(3) Increased Infection:
· VAD predisposes individuals to severe infection, including:
· Respiratory infection (coughing), infectious diarrhea, dysentery, measles, HIV/malaria 
· VAD causes an infection, which in turn can cause VAD. 

A VAD child contract measles: 50% chance of dying from measles. If they have a vitamin A deficiency, they are more likely to contract and die from measles. 

Measles:
- Contagious respiratory infection (fever, cough, runny nose, red eyes, rash) 
Without vaccinations outbreaks occur on 2-3 year cycle 

(4) Increased morbidity and mortality


Bogota School Children Cohort Study:
- 5-12 year olds; 12% vitamin A deficient, 1.2% severely deficient 
- Diarrhea, vomiting; more concern on deficient kids. Evidence showing us that the micronutrient status (particularly vitamin A) is an important predictor of morbidity in children greater than 5 year olds

Vitamin A deficiency and child mortality in Mozambique:
- Found that proportion of children 71% were deficient (compared to 12% above); these children are age 1-6: slightly younger. Needs more vitamin A (growth velocity is highest): compared to the children than were 5-12. Younger children are at a higher risk. 

Risk of Mortality is decreased when vitamin A status is improved: 
· Community based improvement in vitamin A status of deficient (6 months – 6 years) reduces their overall risk of dying by 20-30%

Nutritional Assessment:  how to detect vitamin A deficiency 
I. [image: Macintosh HD:Users:samanthaj-mee:Desktop:Screen Shot 2015-05-28 at 3.09.08 PM.png]Anthropometric
II. Biochemical: serum retinol
III. Clinical: night blindness, bitot’s spots, frequent respiratory infection
IV. Dietary 

Most people have chronic dietary deficient (ie. Vitamin A deficiency), less people have tissue and plasma depletion; even less with systemic effects. 
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BOX 1. DIAGNOSTIC CRITERIA FOR SAM IN CHILDREN AGED 6-60 MONTHS

Indicator Moasure Cut-off
Severe wasting (2) Weight-for-height (1) <350
Severe wasting (2) MUAC <115 mm

Bilatoral oedema (3) Clinical sign
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