PROMOTIVE AND PREVENTIVE CARE MANAGEMENT 101

Lecture 6- NUTRITION AND METABOLISM

INTRODUCTION


Although the body’s most basic nutrient need is water, next to it is the foodstuff that supplies energy for the metabolic processes. The energy-providing nutrients in foods are carbohydrates, fats and proteins. As part of a holistic approach to good health, a nutritionally adequate diet is vital for promoting normal growth and development. Adequate food intake consists of a balance of essential nutrients: water, carbohydrates, proteins, fats, vitamins and minerals. Patients in the hospital may have impaired function. It is the nurses’ responsibility to maintain and restore function by providing enough nutrients for tissue repair, for healthy immune system and for life processes to proceed.

DEFINTION OF TERMS

1. NUTRITION- the sum of all the interactions between an organism and the food it consumes. It is what a person eats and how the body uses it.
2. Nutrients- are organic and inorganic substances found in foods and are required for body functioning.  Adequate food intake: balance of essential nutrients: water, carbohydrates, proteins, fats, vitamins & minerals
3. Metabolism- sum total of all body processes (biochemical and physiological) to maintain life and growth

4. Anabolism- a type of metabolism characterized by synthesis/building of products

5. Catabolism- a type of metabolism characterized by breakdown of products

6. Energy Balance- the relationship between the energy derived from food and the energy used by the body
7. Caloric value – amount of energy that nutrients or foods supply to the body
8. Calorie – unit of heat energy

Small calorie – amount of heat required to raise temperature of 1 gram of H20 1°
Large calorie –(calorie or kilocalorie) – amount of heat required to raise temperature of 1 kilogram of  water 1°C. It is the unit used in nutrition


Energy liberated:   Each gram 
: carbohydrate / protein = 4 kcal







:  Fat = 9 kcal

METABOLISM

-all biochemical & physiologic processes by which the body grows & maintains itself

-expressed in terms of the rate of heat liberated during these chemical reactions

Basal Metabolic Rate (BMR)

· rate at which the body metabolizes food to maintain the body requirements of a person who is awake & at rest 
Food: differ in nutritive value

-no food provides all essential nutrients

3 Major Functions

1. providing energy for body processes & movements

2. providing structural material for body tissues

3. regulating body processes

Factors Affecting Caloric Needs: 
The person’s energy requirement beyond the BMR influenced by:
1. Age & Growth

-Rapid growth: 1st 2 years of life, adolescence, pregnancy. They use more energy

-Elderly – lesser energy

2. Gender

-BMR male>female, because male > proportion of muscle

3. Climate

-metabolic rate: cold > hot climates

-due to adaptation of the thyroid gland (increase thyroxin levels) in people who lives in cold climate

4. Sleep

-less energy needed… muscles relaxed & physiologic processes slowed

5.  Activity

-Muscular activity ( stimulation of the metabolism

6. Fever

-increases metabolic rate( chemical reaction faster as temperature rises

7. Illness

-Often increases energy requirements – because of stress & increased metabolic rate

ESSENTIAL NUTRIENTS
Water: -body’s most basic nutrient need
Macronutrients: energy providing nutrients
1. Carbohydrate – CHO

Types of CHO:

a. Simple CHO
-Sugars: water soluble

-produces naturally by plants & animals

1. monosaccharides – single molecule

a. Glucose


b. Fructose

c. Galactose
d. Mannose
2. disaccharides – double molecules

a. Lactose (milk sugar)  – glucose + galactose

-Processed / refined sugar – extracted & concentrated from natural sources


b. Complex CHO
1. Starches

-insoluble, non-sweet forms

-Polysaccharides: branched chains of glucose molecules


-exists naturally in plants: grains, legumes, potatoes

2. Fiber

-complex CHO derived from plants

-cannot be digested by human

-supplies roughage / bulk in the diet


-satisfies the appetite


-helps digestive tract to function effectively 

& eliminate waste



Natural sources CHO – also supply vital nutrients NOT found in processed foods


Digestion of  Carbohydrates


-end product CHO digestion: monosaccharides


-simple sugars: no digestion



-major enzymes:
ptyalin (saliva)
pancreatic amylase






disaccharides: maltase, sucrase, lactase




Enzymes are biologic catalyst that speed up chemical reaction



-digestive enzymes ( break down nutrients by: hydrolysis


-all digestive CHO: absorbed: small intestines


-glucose transport through cell membrane augmented by insulin


Carbohydrate Metabolism:



-major source of body’s energy

a. Storage & Conversion:
-stored as glycogen or as fat

-glycogenesis – process of glycogen formation

-all cells capable of storing glycogen, mostly: liver & skeletal muscles



-glucose cannot be converted to glycogen → converted to fat


-glycogenolysis – breakdown of glycogen to reform glucose for use in cells

-hormones influencing the glucose metabolism- glycogenesis
a. Glucagon- secreted by alpha cells of the pancreas

b. Epinephrine

Blood glucose concentration fall


↓
Alpha cells of pancreas secrete glucagons


↓
Stimulates glycogenolysis (liver)


↓
Liver delivers large amount of glucose in the blood stream


↓
Elevating blood glucose level



** Stimulation of Sympathetic nervous system





↓



Adrenal medulla (releases epinephrine)






↓


Stimulates glycogenolysis (liver & muscle cells)






↓



Release of energy needed by the body



-body stores of CHO fall below normal




-gluconeogenesis (glucose from protein / fat reserves) -liver




-starvation: body depletes 1st the fat then protein


b. Energy Production:
-once glucose enters the cells → series of chemical reactions  that transforms it into energy (ATP)



2 Major Pathways whereby energy is produced

1. Glycolysis & the formation of pyruvic acid

2. Citric Acid cycle (Kreb’s cycle)

Glucose    →
 CO2 + H2O 





           ↓





Energy

b. Proteins:  CHON


-organic substances composed of amino acids

-Amino acids:
1. Essential Amino acids

-cannot be manufactured in the body, must be supplied in the diet

9 essential amino acids:


threonine

leucine

isoleucine


valine


lysine

methionine


phenyalalnine
tryptophan

histidine




**necessary for tissue growth & maintenance




**arginine – necessary for growth but not during adulthood

2. Nonessential Amino acids

-body can manufacture


glycine


alanine
aspartic acid


glutamic acid

proline

hydroxyproline


cystine


tyrosine
serine

-Complete CHONs


Contain all essential amino acid + many nonessential amino acids



eg: animal proteins: meat, poultry, fish, dairy products, eggs


-Partially Complete CHON
Contain less than the required amount of 1 or more essential amino acids, cannot alone support continued growth



eg: some fish – have small amount of methionine



      milk protein casein – little arginine


-Incomplete CHON
Lack 1 or more essential amino acid (most commonly lysine, methionine, or tryptophan), usually derived from vegetables


-Complementary proteins


Combinations of 2 or more vegetables




eg: corn & beans (complete protein)





corn – low in tryptophan & lysine





beans – low in methionine

· to take advantage of vegetable protein, eat with small amount of 

Animal protein




eg: 
spaghetti with cheese

rice with pork





Noodles with tuna


cereals with milk


Digestion of protein CHON:



-begins: mouth( enzyme pepsin breaks CHON to smaller units



-Small intestines – where most CHON is digested




-amino acids – ends product of CHON digestion

-Pancreas – secretes proteolytic enzyme trypsin, chymotrypsin, & carboxypeptidase



-Glands in the intestinal wall- aminopeptidase & dipeptidase


Storage:

-Amino acids – absorbed by active transport: small intestines into the portal circulation



-liver uses some amino acids to synthesize specific proteins




eg: 
liver cells





plasma proteins (albumin, globulin & fibrinogen)

-labile storage medium –rapidly converted back to amino acids

-other amino acids: transported to tissues & cells throughout the Body( CHON stored as body tissue


Protein Metabolism:

1. Anabolism (building tissue)

-all body cells synthesize proteins from amino acids

-types of proteins formed: depends on:


Characteristic of the cell


Controlled by genes

2. Catabolism (breaking down tissue)

-excess amino acids: degraded for energy or converted to fat

-protein degradation- 1° liver

-deamination – removes amino (NH2) groups from amino acids

deaminated amino acid → catabolized to release energy or converted into glucose or fatty acids

-catabolism occurs during starvation

-balance of tissue & plasma proteins : regulated by:


hormones: 
insulin




growth hormone




thyroxine




adrenocortical glucocorticoid hormones

-nitrogen (element)… distinguishes protein from lipids & carbohydrates
Nitrogen balance: measures degree of protein anabolism & catabolism




-net result of intake & loss of nitrogen




-Nearly all nitrogen –ingested in the form of protein

-most nitrogen: loss from the body: end products of protein catabolism are: urea, Creatinine, uric acid, ammonia salts


Positive Nitrogen Balance: nitrogen intake > output

a. during periods of growth

1. childhood & adolescence

2. pregnancy

3. phases of physical exercise

b. during periods of tissue replacement

1. convalescence from protein-depleting illness when body tissues are regenerated

2. after fasting or inadequate intake of protein & calories

**surplus of nitrogen intake – balanced by increased excretion of nitrogen as urea

**excess protein intake – weight gain (by increasing calories to the diet)

Negative Nitrogen Balance: output > intake




Occurs when a person:

a. does not consume adequate essential amino acids and/or calories

b. is immobilized

c. exposed to unusual stress as a result of trauma, obligatory loss of protein: 

-daily if a person eats no CHON


-rate: 20-30g/day
c. Lipids

-organic substances: greasy



-insoluble: water but -soluble: alcohol or ether


-Fats: lipids, solid at room temperature


-Oils: lipids, liquid at room temperature


-common elements with carbohydrate: C H O but > proportion of hydrogen


-Fatty Acids:


Basic structural units of most lipids

Made up of carbon chains & hydrogen
Classification: According to the Number of Hydrogen Atoms they contain:
a. Saturated Fatty Acids:

-all carbon atoms are filled to capacity by hydrogen

-eg: butyric acid (butter)

b. Unsaturated Fatty Acids

-could accommodate more hydrogen atoms than it currently does

-has at least one 2-carbon atoms NOT attached to a hydrogen atom… instead, there is a double bond between the 2 carbon atom

1. Monounsaturated Fatty Acids


-One double bond


2. Polyunsaturated Fatty Acids



-more than one double bond



-eg: linoleic acid (vegetable oil)

Classification Based on Structure
a. Simple

-eg: glycerides –most common form of lipids


-consist of a glycerol molecule with up to 3 fatty acids attached


  triglycerides – have 3 fatty acids




-accounts 90% of the lipids in food / body

-saturated triglycerides: animal products such as butter (usually solid a room temperature)




-unsaturated triglycerides: olive & corn oil (Liquid at room temperature)

b. Compound lipids

Triglycerides + other compounds

1. Phospholipids

Resemble triglycerides except one fatty acid is replaced by phosphoric acid

can mix wit both water & oil allow both water soluble & fat soluble materials to enter the cell

2. Sterols
Unlike triglycerides in structure consists: rings of carbon chains.. may or may not have fatty acids attached soluble in ether, insoluble in water


eg: Vit D, cholesterol, certain hormones

**Cholesterol


-sterol, found in food (animal origin)


-most synthesized in the liver


-some absorbed from the diet (milk, egg yolk, organ meats)


-precursor of bile


-essential: synthesis of steroid hormones
Digestion of lipids


-chemical digestion: begins in the stomach (via the gastric lipase)
-digested mainly: small intestines primarily by: bile, pancreatic lipase, enteric lipase, intestinal enzyme



-end products: glycerol, fatty acids, cholesterol

-immediately reassembled inside the intestinal cells into triglycerides & cholesterol esters (cholesterol with a fatty acid attached to it)

-to be transported: small intestines & liver  must convert them into soluble compounds (lipoproteins)

Classification of Lipoproteins (Liver)

a. High-density lipoproteins

-contain highest concentration  of protein (about 50%)

b. Low-density lipoproteins

-few triglycerides but very concentration of cholesterol

c. Very-low-density lipoproteins

-little protein but high concentration of triglycerides & moderate concentrations of phospholipids & cholesterol

Lipid Transport & Storage


-end products are
a. absorbed into the portal blood system & carried into the liver

b. absorbed into the intestinal lacteals & transported through the left subclavian vein

-stored: adipose tissue & liver

-Functions: Adipose tissue (fat depot)

a. stores triglycerides until they are needed for energy

b. provide body insulation

            -Functions: Liver
a. degrade fatty acids into smaller compounds that can be used for energy

b. synthesize triglycerides from carbohydrates & proteins

c. synthesize other lipids from fatty acids

Micronutrients:

MICRONUTIENTS

· These are nutrients needed by the body in small quantities

· Vitamins and minerals are examples of micronutrients

1. VITAMINS- are organic compounds that cannot be synthesized by the body (except Vit. D). These are needed for cellular metabolism, but they do not supply energy.

· Vitamins can be classified according to their solubility- water soluble vitamins are (Vitamins B and C) and Lipid soluble vitamins (Vitamins ADEK)

2. MINERALS- are substances can be found in organic compounds, or they can be found as inorganic compounds and they also can be found as free ions.

· Macrominerals are those that are needed daily in amount t more than 100 milligrams. Examples include calcium, potassium, sodium, magnesium, chloride and sulfur

· Microminerals are those that are required by the body less than 100 milligrams. Examples include zinc, iron, manganese, iodine, fluorine, copper, cobalt, chromium and selenium
1. Vitamins:


-organic compound that cannot be manufactured by the body


-needed in small quantities to catalyze metabolic processes

Classification:
a. Water Soluble Vitamins:

Vitamin C

Vitamin B-complex


B1
-thiamine


B2
-riboflavin


B3
-niacin or nicotinic acid


B6
-pyridoxine


B9
-folic acid


B12
-cobalamin

Pantothenic acid


Biotin

-cannot be stored, must get a daily supply in the diet

-affected by food processing, storage, & preparation

b. Fat Soluble Vitamins : A D E K

-can be stored

-but with limited body storage of vitamin E & K

-highest in fresh foods (as soon as possible after harvest)
	VITAMINS
	ACTION
	DEFICIENCY
	SOURCES

	A
	-constituents of visual pigments
	-night blindness

-dry skin
	Yellow vegetables and fruits

	B1 (Thiamine)
	-co-factor decarboxylation
	-beri-beri

-neuritis
	Liver; unrefined cereals/grains

	B2 (Riboflavin)
	-constituents of flavorproteins
	-glossitis

-cheilosis
	Liver, milk

	Niacin
	Constituents NAD+ & NADP+
	-pellagra
	Yeast, lean meat liver

	B6 (pyridoxine)
	Forms prosthetic group of certain decarboxylases; converts in the body into pyridoxal PO4 & pyridoxamine PO4
	-convulsions

-hyper-irritability
	Yeast, wheat, corn, liver

	Pantothenic
	Constituent of CoA
	Dermatitis; enteritis;alopecia; adrenal insufficiency
	Eggs, liver, yeast

	Biotin
	Catalyzes CO2 fixation (in fatty acid sunthesis)
	Dermatitis, enteritis
	Egg yolk, liver, tomatoes

	Folates (Folic acid)
	Co-enzyme for “1-carbon” transfer;involve in methylating reaction
	Sprue; anemia, neural tube defects
	Leaf green vegetables

	B12 (Cyanocobalamin)
	Co-enzyme in amino acid metabolism; stimulates erythropoiesis
	Pernicious anemia
	Liver, meat, egg, milk

	C
	Hydroxylation of proline and lysine in collagen synthesis
	scurvy
	Citrus fruits, leafy green vegetables

	D
	Intestinal absorption of Ca & PO4
	rickets
	Fish, liver

	E
	antioxidants
	Muscular dystrophy & fetal death in animals
	Milk, egg, meat, leaf vegetables

	K
	Catalyze & carboxylation of glutamic acid residue on various proteins concerned with blood clotting
	Hemorrhagic phenomenon
	Leaf green vegetables


2. Minerals

-found in organic compounds, as inorganic compound & as free ions


-On oxidation ( leave an ash (acid or alkaline)


-Calcium & phosphorous – 80% of minerals in the body


Categories:
a. Macrominerals

-require daily in amount > 100 mg

-calcium, phosphorous, sodium, potassium, magnesium, chloride, sulfur

b. Microminerals

-require daily in amount < 100 mg

· iron, zinc, manganese, iodine, fluoride, copper, cobalt, chromium, selenium
Nursing Concepts of Nutrition
FACTORS INFLUENCING THE DIET
1. Ethnicity & Culture


-ethnicity often determines food preferences


-traditional foods:
Rice
-Asians





Pasta
-Italians





Curry
-Indians

Nurses should NOT use a “good food, bad food” approach BUT rather should realize that variations of intake are acceptable under different circumstances


-Universally accepted Guidelines:

a. to eat a wide variety of foods to furnish adequate nutrients

b. to eat moderately to maintain correct body weight

2. Age

-Throughout the life cycle, changes in activity, metabolism & body composition –change nutrient requirements


-increases: during period of rapid growth (adolescence & pregnancy)


-needs stabilize during adulthood… often: elderly require small amount
3. Religion


-Religious practices –affects diet



Catholics – avoid meat on certain days



Protestants – prohibits meat, tea, coffee, or alcohol



Orthodox Judaism & Islam – prohibit pork



Orthodox Jews – observe kosher custom

-eating certain foods only if they are inspected by rabbi & prepared accordingly to dietary laws
4. Economic Status


-affects:  what, how much, & how often a person eats 


-limited income: may not be able to afford beef & fresh vegetables


-higher income: may purchase more proteins & fats & fewer complex carbohydrate
5. Peer Groups

-Distinguished by age, sex, occupation, or other interests –influences person’s food choices

6. Personal preference & uniqueness


-people develop likes & dislikes based on associations with a typical food


-related to familiarity


-Textures – plays a great role

7. Life-style


-linked to food-related behaviors


-individual differences: cooking skills, concerns on health also affects food preferences

8. Belief about Health Effects of Foods:


-people acquire their beliefs about food from: television, magazines & other media

-Food Fads (short-lived interest or practice followed with considerable zeal)



eg:: 
a. eating large of amounts of yogurt & vit E retards aging

b. honey is healthier than sugar, more readily digested, & a cure for common colds




c. raw eggs, rare lean beef, & oysters increase sexual potency or fertility

9. Alcohol abuse


-excessive alcohol use contributes to nutritional deficiencies


-may replace food in a person’s diet


-can depress appetite


- (+) toxic effect on the intestinal mucosa


-increases need for vitamin B (used in alcohol metabolism)


-impair storage of nutrients & increases nutrient catabolism & excretion


-associated with liver disease

10. Advertising


-influence people’s choices for food

11. Psychologic Factors:


-when stressed, depressed or lonely: some overeat, others eat very little


-eg: psychophysiologic conditions:
anorexia nervosa & bulimia

12. Health Status


-Lack of teeth, ill-fitting teeth or sore mouth – affects chewing


-dysphagia – affects nutrition

-diseases if the GIT: affect absorption, digestion, metabolism & excretion of essential nutrients

13. Therapy:


-Chemotherapy & radiotherapy – adversely affect eating patterns & nutrition
14. Medications

-alter appetite, disturb taste perception, and interfere with nutrient absorption

-nutrients affect drugs utilization: some can decrease drug absorption; some enhance absorption



eg: calcium in milk -hinders absorption of tetracycline





        -enhances absorption of erythromycin

SELECTED DRUG-NUTRIENT INTERACTIONS

	Drug
	Effects on Nutrition

	Acetylsalicylic acid
	Decreases serum folate & folacin nutrition

Increases excretion of Vitamin C, thiamine, potassium, amino acids & glucose

May cause nausea & gastritis



	Antacids containing aluminum or magnesium hydroxide (Maalox)
	Decrease absorption of phosphate & vitamin A

Inactivate thiamine

May cause deficiency of calcium & vitamin D



	Potassium chloride (Kaochlor, K-Lor, Slow-K)
	Decreases absorption of vitamin B12

May cause diarrhea, nausea & vomiting

Increases excretion of potassium, magnesium & calcium

May cause anorexia, nausea, & vomiting

Is incompatible with protein hydrolysates



	Laxatives
	May cause calcium & potassium depletion

Mineral oils & phenolphthalein (Ex-Lax) decrease absorption of vitamins, A, D, E, & K



	Antihypertensive
	Hydralazine (Apresoline) may cause anorexia, vomiting, diarrhea & constipation

Methyldopa (Aldomet) increases need for vitamin B12 & folate

May cause dry mouth, nausea, vomiting, diarrhea, constipation



	Antiinflammatory agents
	Colchicine decreases absorption of vitamin B12, carotene, fat, lactose, sodium, potassium, protein, & cholesterol



	Antidepressants
	Amitriptyline (Elavil) increases food intake (large amounts may suppress intake)




CLINICAL SIGNS INDICATING NUTRITIONAL STATUS

	Body Part or System
	Normal Signs
	Abnormal Signs



	Hair
	Shiny, neither dry nor oily
	Oily, dry, dull, patchy in growth



	Skin
	Smooth, slightly moist, good turgor
	Dry, oily, broken out in rash, scaly, rough, bruised



	Eyes
	Bright, clear
	Dry, reddened



	Tongue
	Pink, moist
	Reddened in patches, swollen



	Mucous membrane
	Reddish pink, moist
	Reddened, dry, cracked



	Cardiovascular
	Heart rate & BP within normal range, heart regular rhythm
	Rapid heart rate, elevated BP, irregular heart rhythm



	Muscles
	Firm, well developed
	Poor in tone, soft, underdeveloped



	Gastrointestinal
	Appetite good, elimination regular & normal
	Manifesting anorexia, indigestion, diarrhea, constipation



	Neurologic
	Reflexes normal, alert, good attention span, emotionally stable
	Reflexes decreased, irritable, inattentive, confused, emotionally labile



	Vitality
	Vigorous, energetic, able to sleep well
	Lacking energy, tired, apathetic, sleeping poorly



	Weight
	Normal for age, build & height
	Overweight, underweight




NUTRITION FOR OLDER ADULTS:

Include at least the minimal number of servings from each group on the Food Guide Pyramid:


Bread, cereal, grains, & pasta


6 servings


Vegetables





3 servings


Fruits






2 servings


Milk, yogurt, & cheese



2 servings


Meat, poultry, fish, beans, eggs & nuts
2 servings

Reduce calorie intake


-often because of decrease activity

-elderly need to consume nutrient dense foods & avoid foods high in  calories but few nutrients (“empty calorie foods”)

Reduce fat consumption


-Use leaner cuts of meat, limit portions to 4-6 oz per day


-Broil, boil, or bake foods --- instead of frying


-Use low fat milk & cheese --- limit intake of butter, margarine, & salad dressing

Reduce consumption of empty calories

-substitute fruit or puddings made with low fat milk in place of pastry, cookies, & rich deserts

Reduce sodium intake for clients who have hypertension or other cardiac problems


-avoid canned soups, ketchup, mustard


-avoid salted, smoked, cured & pickled meats (ham / bacon), poultry, & fish


-do not add salt when cooking foods or at the table

Ensure adequate calcium intake (at least 800 mg) to prevent bone loss

-Good sources: milk, cheese, yogurt, cream soups, puddings, & frozen milk products 

Ensure adequate Vitamin D intake


-essential to maintain calcium homeostasis


-may give:
milk fortified with vitamin D




vitamin supplements

Ensure adequate iron intake


-iron intake (elderly) compromised by: increased incidence of 

Gastrointestinal disturbance, chronic diarrhea, regular aspirin use, & possible reduction in meat consumption


-major food sources of iron:



beef liver, heart, kidneys

chicken breast

oysters, scallops, shrimp

tuna (canned)

spinach, chick peas, soybeans
dates, prune juice, raisins

bread: white/whole-wheat

enriched pasta

cereals (bran /oat flakes)

tofu

eggs, peanuts, molasses



CHARACTERISTICS OF NORMAL NUTRITON

The Concept of ENERGY BALANCE
· For energy balance to occur, energy input must equal energy output
1. ENERGY INPUT
· The amount of energy that nutrients or foods supply to the body is the caloric value

· Calorie is the unit of heat energy required to raise the temperature of 1 gram of water 1 degree Celsius

· A kilocalorie is the amount of heat required to raise the temperature of 1 gram of water 15-16 degrees Celsius. This is the unit used in NUTRITION

· 1 kcal= 4.18 kilojoules

· Carbohydrates= 4 Kcal/gram

· Proteins= 4 Kcal/gram

· Fats= 9 Kcal/grams

· Alcohol= 7 Kcal/grams

2. ENERGY OUTPUT
· Metabolic rate is expressed in terms of the rate of heat liberated during chemical reactions

· The BASAL METABOLIC RATE (BMR) is the rate at which the body metabolizes food to maintain the energy requirements of a person who is awake and at rest. REE X 24 hours= BMR  70 kg male X 1 kcal/kg/hr X 24 hr= 1680 kcal/day
· The RESTING ENERGY EXPENDITURE (REE) is the amount of energy required to maintain basic functions to maintain life. This is usually 1 Kcal/kg/hr of body weight. Example: 70 kg male X 1 kcal/kg/hr= 70 kcal REE

BODY WEIGHT and BODY MASS
· IDEAL BODY WEIGHT is the optimal weight recommended for optimal health. This is conveniently computed by using various formulas like the Tanhausser’s method, the rule of 5 (5-foot woman should weigh 100 pounds, with additional 5 lbs per additional inch) and 6 (6-foot man should weigh 105 pounds with additional of 6 pounds per inch). This can also be computed by using standardized tables.

· BODY MASS INDEX- is used as an indicator of changes in body fat stores and whether a person’s weight is appropriate fro height. This may be used to estimate malnutrition.

· The formula for BMI is Weight in KILOGRAMS divided by HEIGHT in meters squared.

· BMI of less than 16 is malnourished, 

· BMI of 16-19 is under nutrition
· BMI of 20-25 is normal

· BMI of 26-30 is overweight

· BMI of 31-40 is mod-severely obese

· BMI of > 40 is morbid obesity

FACTORS AFFECTING NUTRITION
1. Stage of Development

· Infancy and adolescence have the most rapid growth and need the most amount of nutrients to support the body synthesis  

2. Gender

· Men need greater amounts of calories and proteins

· Women need greater amounts of iron 

3. Ethnicity and Culture

· Asian have Rice as the staple food

· Italian have pastas

4. Personal Beliefs about food

· Television, radio, print ads affect food choices

· Food fad may appeal to certain groups that seek miracle cure, aging delay, etc.

5. Personal Preferences

· Vegetarians

· Pediatric food choices

6. Religious practices

· Roman Catholics avoid meat on certain days, Orthodox Judaism/Islam prohibit pork

· Orthodox Jews observe kosher customs

7. Lifestyles and Habits

· Athletes, Sedentary lifestyles, Working class people have varied food behaviors

8. Medications and Therapy

· Drugs may affect nutrition by affecting the taste will interfere with the absorption and excretion. 

· Chemotherapies and radiotherapies prescribed fro certain cancers may affect eating patterns

9. State of Health

· The lack of teeth, ill-fitting dentures, difficulty in swallowing, anorexia, vomiting, diarrhea, blindness, stroke, etc. may affect eating habits

· Pregnant and lactating mothers need increased intake of most nutrients.

10. Psychological factors

· Depression, mania, stress and etc may change the dietary habits of the person

11. Economic factors

· Money is needed to buy food. Low income families may sacrifice the food budget to leave enough money for other expenses.

STANDARDS OF A HEALTHY DIET

1. The dietary guideline for Filipinos

· Developed by the Food and Nutrition Research Institute

2. The Food Guide Pyramid

· Developed by the USDA

· This pyramid suggests that people eat a variety of foods to obtain the nutrients they need

· It divides food into five food groups. The foods needed in largest amount are the group of bread, cereals, rice and pasta.

· This guide is easy to follow and people who eat a variety of foods from each group are likely to come close to recommended nutrient levels.

· This pyramid does not address the fluid intake or provide the guidelines on combination foods.

3. Vegetarian Diets

OVERVIEW OF ALTERED NUTRITION
    1. MALNUTRITION

· Lack of necessary or appropriate food substances

· Can also include excess of nutrients in the body

    2. OVERNUTRITION

· Refers to caloric intake in excess of daily energy requirements, resulting in storage of energy in the form of adipose tissue

· Overweight is determined by obtaining a BMI of 26-30, while Obese is more than 30 BMI

· Excess body weight increases the stress on the body organs and predispose to chronic health problems

     3. UNDERNUTRITION

· Refers to intake of nutrients insufficient to meet daily energy requirements because of inadequate food intake or improper digestion and absorption of foods

· This is associated with marked weight loss, generalized weakness, altered functional abilities, delayed wound healing, increased susceptibility to infection and decreased immunity

· Protein-calorie malnutrition is characterized by starvation and extreme lack of calories and protein intake. This is usually seen in pediatric patients.

4. INADEQUATE INTAKE OF NUTRIENTS

· Inability to acquire and prepare foods, inadequate knowledge, discomforts during eating, nausea/vomiting and anorexia

       5. EXCESS INTAKE OF NUTRIENTS

· Eating of fad diets, high-fat diets and empty calorie foods.

       6. INABILITY TO USE INGESTED NUTRIENTS

· Inflammation of the GIT, obstruction of the GIT, and malabsorption of nutrients

7. INCREASED METABOLIC DEMANDS

· Periods of increased metabolic rate (fever, excessive exercise, or hyperthyroidism)

· Stressful situations- surgery, fear, emotional distress, cancer therapy

MANIFESTATIONS OF ALTERED NUTRTION

1. OVERWEIGHT- 10-20% more than the ideal body weight. This usually happens when the person eats more calories than expended.

2. OBESITY- weight of more than 20%. Morbid obesity can interfere with normal functioning such as  mobility or breathing

3. UNDERWEIGHT- weight less than10-20% of the ideal body weight

4. RECENT SIGNIFICANT WEIGHT LOSS

5. DECREASED ENERGY

6. ALTERED BOWEL PATTERNS

7. ALTERED SKIN, TEETH, NAILS AND MUCUS MEMBRANE

PROMOTIVE AND PREVENTIVE NURSING CARE

APPLYING THE NURSING PROCESS IN THE PROMOTION OF NUTRITION

ASSESSMENT

· The purpose of nutritional assessment is to identify clients at risk for malnutrition and those with poor nutritional status.

· Nurses generally perform nutritional screening for rapid assessment. Detailed nutritional assessment is often done by nutritionist and is very time-consuming.

· NUTRITIONAL SCREENING- assessment performed to identify clients at risk for malnutrition.  This can be done by using a screening form, by nursing history and dietary history and physical examination

· NURSING HISTORY- data obtained in the routine nursing history usually contain nutrition-related information. Questions related to this include- changes in appetite, changes in weight, presence of physical disabilities, etcetera

· PHYSICAL EXAMINATION- this reveals nutritional deficiencies and excesses in addition to obvious weight changes. Assessment of the general appearance, skin, hair, nails, eyes, mucosa and other systems can be done to ascertain nutritional status. Height and weight measurements are also taken

· CALCULATION OF IDEAL BODY WEIGHT AND BODY MASS INDEX

· DIETARY HISTORY- this includes data about the client’s usual eating patterns and habits; food preferences, allergies and intolerance: frequency and types of foods consumed; and social, economic, ethnic, and religious factors. One important method to collect data is 24-hour food recall, This is the most practical method where the nurse asks the person to recall the type, quality and food preparation of food eaten within 24 hours. Another method is the food frequency record which provides information about the types of food eaten and not the quantity. Another method is the Food Diary, which is a detailed record of measured amounts of all foods usually 3 days to 1 week period. A Diet History is a comprehensive time-consuming assessment of a client’s food intake that involves an extensive interview by the nutritionist. 

· ANTHROPOMETRIC MEASUREMENTS- these are non-invasive techniques that aim to quantify changes in body composition. One example is SKINFOLD measurement to determine fat stores. The most common site for this measurement is the triceps skin fold. The MIDARM circumference (MAC) is a measure of fat, muscle and skeleton. The MID-ARM MUSCLE circumference (MAMC) is calculated by using reference tables that incorporates the triceps skin fold and the mid-arm circumference.

· LABORATORY DATA- lab tests results can provide objective data to the nutritional assessment. There is no single test that can specifically predict nutritional risks. The tests most commonly used are SERUM PROTEINS, URINARY UREA and CREATININE. Serum proteins provide an estimate of visceral protein stores. Albumin is the most commonly used serum protein determination. Urinary Urea nitrogen and Urinary Creatinine are measures of protein catabolism and the state of nitrogen balance.

DIAGNOSES

· Imbalanced Nutrition: More than Body Requirements

· Imbalanced Nutrition: Less than Body Requirements

· Risk for Imbalanced Nutrition

· Constipation

· Risk for infection

· Diarrhea

PLANNING

· Major goals for clients with or at risk for nutritional problems are:

· 1. To maintain or restore optimal nutritional status

· 2. To promote healthy nutritional practices

· 3. To prevent complications associated  with malnutrition

· 4. To decrease weight or to regain additional weight to reach ideal levels

IMPLEMENTATION

· The Nurse reinforces nutritional instructions, creates an atmosphere that encourages eating, provides assistance with eating, monitors client’s appetite and food intake; administers special diet through enteral (through GIT) and parenteral (Through the blood vessels) feedings; and consults with the physician and nutritionist about the nutritional problems of the client. 

· These implementation steps can be done through patient teaching, nutrition program, and special diet feeding. 

1. ASSIST WITH SPECIAL DIETS- hospitalized patients may need special diets ranging from regular diet to clear liquid, full liquid and soft diets.


-a. Clear liquid diet includes only liquid that lack residues such as juices, tea, 


clear broth. It is used as a first diet post-operatively


-b. Full liquid diet includes all fluids and foods that become liquid at room 


temperature such and ice cream, sherbet and gelatin


-c. Soft diet includes soft foods and those with reduced fiber content. This is 


appropriate for the person who has difficulty chewing.


-d. Bland diet eliminates chemical irritation, mechanical irritation and thermal 


irritation


-e. Diet as tolerated- is ordered when the patient’s ability to eat foods is not 


altered.

2. STIMULATE CLIENT’S APPETITE- The nurse determines the reason for the lack of appetite. Suggested actions are



-a. Provide familiar food



-b. Select small proportions



-c. Provide clean environment, oral hygiene, give pain medications 



first and reduce stress

3. ASSIST CLIENT with MEALS- Hospital provides trays and eating utensils for the patients. Older adults and handicapped patients need special assistance from the nurse. 

4. PROVIDE ENTERAL NUTRITION- Enteral route of nutrition refers to feeding through the gastrointestinal system. This is usually provided to patients who are unable to ingest foods or the upper gastrointestinal tract is impaired. Typical examples are the Nasogastric feeding, Gastrostomy feeding  (opening into the stomach) and jejunostomy feeding (opening into the jejunum)

5. PROVIDE PARENTERAL FEEDING-  Parenteral nutrition is provided when the gastrointestinal tract is non-functional. It can be otherwise called TPN or IVH (intravenous hyperalimentation). An intravenous access is utilized for the catheter to be inserted; usually the central venous catheter is inserted into the superior vena cava. Parenteral feedings are solutions of dextrose, water, fat, proteins, electrolytes and trace elements. The solution is highly concentrated they are injected only into central veins. Infection control is of utmost importance during TPN therapy. TPN should be started gradually to prevent hyperglycemia. TPN should be discontinued slowly to prevent hyperinsulinemia and hypoglycemia.

INTERVENTIONS FOR IMPROVING CLIENTS APPETITE:
1. Relieve illness symptoms that depress appetite prior to mealtime.

2. Provide familiar food that the person likes

3. Select small portions so as not to discourage the anorexic client.

4. Avoid unpleasant or uncomfortable treatments immediately before or after a meal

5. Provide a tidy, clean environment that is free of unpleasant sights & odors.  A soiled dressing, a used bedpan, an uncovered irrigation set or even used dishes can destroy appetite

6. Encourage or provide oral hygiene before meal time.  This improves the client’s ability to taste.

7. Reduce psychological stress.  A lack of understanding of therapy, th anticipation of an operation, & fear of the unknown can cause anorexia. Nurse can help by discussing feelings with the client, giving information & assistance & allaying fears.

TEACHING ABOUT SPECIAL DIETS:
Dietician – informs the client & support persons about the specific foods 

Allowed & not allowed & assists the client with meal planning

Nurse - reinforces instructions by the dietician

- assist the client to make changes

- evaluates the client responses
Special or Therapeutic diet

-One in which the amount of food, kind of food or frequency of eating is prescribed


-Uses: 1. To treat a disease process:




eg: low salt diet for high blood pressure



2. To prepare for special examination or surgery



3. To promote health




eg: low calorie diet for an overweight client
Diets:

Temporary: perhaps one meal or one week


Lifetime: eg: diabetic diet




-client must not only understand the diet but also develop a 

Healthy, positive attitude towards it

Progressive hospital diets:


-eg: postoperative dietary protocols


-often unique to each institutions
Regular Diet:


-clients with no special needs


-quantity & content: designed to meet the needs of most clients


-referred to as: normal, house or standard diet
Light Diet

-variation of regular Diet:



-designed for postoperative & other client who are not ready for the regular diet



-Foods in light diet – plainly cooked



-large amount of fat omitted
Soft Diet


-easily chewed & digested



-for clients who have difficulty chewing & swallowing



-Low-residue (low-fiber) diet containing very few uncooked foods

· restrictions vary among agencies & according to individual tolerance
Pureed Diet


-modification of soft diet



-Liquid may be added to the food--- blended---semisolid consistency
Full Liquid Diet
-contains only liquids or foods that turn to liquid at body temperature (ice cream)

-for clients with GI disorders / unable to tolerate solid or semisolid foods

-Not recommended for long periods – low in iron, protein & calories

 -cholesterol content is high because of amount of milk offered

-usually given: nutritionally balanced oral supplement (Sustacal)

-monotonous & difficult for clients to accept

-planning 6 or more feedings/day may encourage more adequate intake
Clear Liquid Diet

-limited to water, tea, coffee, clear broths, ginger ale, or other carbonated beverages, strained & clear fruits, plain gelatin, sugar & hard candy

-provides clients with fluid & carbohydrate (in the form of sugar) BUT does not supply adequate protein, fat, vitamins, minerals or calories (no more than 600 kcal/day)

-short term diet (24-36 hours) provided for patient after surgery or in the acute stages of infection particularly of the GIT

-Major objectives:
-to relieve thirst, -prevent dehydration and -minimize stimulation of GIT

Other Special Diets:

a. reducing diet

b. diabetic diet

c.  low-salt

d. low-fat

e. allergy diet

· Clients often need some assistance in adapting special diet to their cultural, religious, ethnic & economic pattern

· Information can be a motivating factor

· Give specific facts bout food they can & cannot have
EVALUATION

· The goals established during the planning phase are evaluated to determine the success.

IN SUMMARY

· Adequate nutritional intake  is important to maintain body functions, promote healing, maintain healthy tissues, maintain body temperature and build resistance to infection

· Essential nutrients are carbohydrates, protein, fat, vitamins, minerals and water

· Complex physiologic processes permit the body to break down food so that it can be used by the body as energy

· Great variations exists in dietary intake among different people, but guidelines such as food groups, RDA and caloric intake can be evaluated  

· Many factors affect normal eating patterns

· Manifestations of altered nutrition include over/underweight, weight loss, decreased energy, altered skin and mucus membrane

· Nutritional needs vary across the lifespan

· Nutritional Assessment includes collecting subjective data on normal eating patterns, risks factors for nutritional deficits and identification of altered nutrition

· Anthropometric measurements can provide objective data to help assess a patient’s nutritional state

· Nursing diagnoses applicable are: Imbalanced nutrition, Risk for infection, etc

· Nursing intervention to promote optimal nutrition include patient teaching, measures to encourage eating, nutrition program and provision of special feedings like NGT, TPN, etc.

· Therapeutic diets are used to promote  health

· Evaluation of nutritional goals are done to determine the success of the interventions
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