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CHAPTER 8PRIVATE 


NUTRITION AND FOOD SAFETY
Introduction


Nutrition has a direct affect on growth, development, reproduction and the physical and mental condition of the individual. Nutrition is one of the most important single factors for the health of an individual or a community, and is, consequently, a fundamental issue in modern public health. People require nutrients to provide heat and energy (carbohydrates, fats and proteins), regulate body processes (water, minerals, fiber, vitamins, proteins and essential amino acids) and build and renew body tissue (water, proteins and mineral salts). The nutritional status of an individual and society is influenced by the supply, quality, distribution, access to and cost of foods. It is also influenced by knowledge, attitudes, beliefs and practices regarding essential and balanced nutrition. Food policy at the individual and government levels, eating habits as well as economic and technical factors all contribute to the nutritional state of the public. 


Improved nutrition has made a major contribution to better health in past centuries. In the twentieth century nutrition emerged as a basic science. Knowledge of the elements of proper nutrition and its role in prevention of deficiency diseases or chronic diseases has played a vital part in the development of modern public health. And, despite rapid population growth, food production and average food consumption has improved steadily world wide. 


Nevertheless, malnutrition is widely prevalent throughout the world. Developed countries struggle with problems of inappropriate and excessive nutrition which can lead to chronic diseases, while developing nations are confronted with diseases of nutritional deficiencies. But, rising standards of living have brought diseases of modern living to prominence in many developing countries, as communicable disease are increasingly brought under control. Sub-populations within rich and poor nations alike suffer from a broad spectrum of nutritional diseases. 


Public health attempts to ensure that all groups in the population have an adequate, but not excessive, intake of the basic food groups, essential vitamins and minerals for growth, health maintenance, and physical activity. This includes recommendations of daily human needs for nutrition and energy, which vary according to age, sex, body size, level of activity, individual health status, and environmental conditions. It also requires monitoring of the nutritional status of the population and its sub-groups. 

Development of Nutrition in Public Health


The steady improvement in life expectancy seen in Europe and North America in the 17th to the 19th century probably had as much to do with improved nutrition as to improved sanitation. Pioneering epidemiologic studies of James Lind in the mid 18th century and that of Joseph Goldberger in the early 20th century are classic demonstrations of nutritional epidemiology. They each established proof of deficiency conditions that met the Koch-Henle criteria of causation in epidemiology.


Just as Snow's work on cholera preceded Koch's demonstration of the vibrio cholera organism by 30 years, so Lind's work on scurvy preceded the isolation of ascorbic acid by more than a century. Laurent Lavoisier (1743-1794) in Paris developed basic concepts of metabolism, measuring oxygen consumption and carbon monoxide production, and is called the "father of the science of nutrition". Justus von Liebig (1803-1873) demonstrated that fat, protein and carbohydrates are burned in the body and developed methods of analysis of composition of foods, body tissues, urine and feces. In the mid 19th century, scientists in France, Germany and later in Britain and the United States made rapid advances in the chemistry of oxygen, carbon dioxide, calcium, iodine and iron. In 1897, Christian Eijkman demonstrated the origin of beriberi by showing the disease in populations eating polished rice and its absence when rice was eaten with its husk.


The Unite States has place a high level of governmental emphasis on nutrition. In 1862, the US Department of Agriculture (USDA) was established, which developed initiatives from 1867 with nutrition education in schools. In 1893, the first milk station in New York City to combat summer diarrhoea. In 1893, the USDA was authorized by Congress to conduct research on agriculture and human nutrition and in 1889, the  US Public Health Service Corps for communicable disease, nutritional and other diseases. The federal Pure Food and Drug Act (1906) prohibits mislabelled and adulterated foods, drugs

1906 an the USDA Cooperative Extension Service promotes rural nutrition education an in 1916, publishes Food for Young Children, the first US dietary guidance pamphlet


In the early years of the 20th century animal studies showed diets consisting of only pure protein, carbohydrates and fats led to failure-to-thrive, sickness and death. This led to the idea of "vital amines" missing in the diet. These were later termed vitamins. The delineation of the vitamins necessary to prevent disease and promote health produced immeasurable improvement in human health where the knowledge was applied. 


The development of applied nutritional public health interventions in the United States was led by the federal Departments of Agriculture and Education, but the Department of Health and Human Services also contributed greatly to this evolution. The investigation of pellagra, the establishment of national Recommended Dietary Allowances and national food supplementation and school lunch programs established nutrition as a central issue in public health in the United States. In many parts of the world application of the knowledge of the fundamental importance of essential vitamins and trace minerals has still to be implemented as applied nutritional public health measures. 

Nutrition in a Global Context


In 1997, "about a quarter of the world population lives in dire poverty and in many regions it is increasing. There is also a widening gap between the living standards of this quarter and those of the more privileged who enjoy rising standards of living" (World Health Report, 1998). The people most affected by poverty are women, children and the elderly and poor nutrition is one of the key mediators of poverty and poor health. The effects of maternal malnutrition on newborns can be lifelong. Micronutrient deficiencies, despite their preventability by low cost public health measures, are still widespread. Yet, while millions are starving or in a chronic state of undernutrition, there is enough food in the world to feed everyone, so that national strategies for combating the effects of poverty based on good governance, governance of law, participation by all in society and provision of effective basic services. Poverty, unequal distribution of income and food, ignorance, low education levels, large family size, acute and chronic illness and government inaction are major contributors to world hunger. 


The cumulative effects of poverty, population, environmental degradation, over-farming of land, erosion of topsoil, harmful agricultural practices and inadequate storage and transportation are significant in global health. Malnourished children are especially susceptible to diseases including diarrhoea, acute respiratory infections and many which are vaccine-preventable.  

 Table 8.1 : Nutritional Conditions in Developing and Developed Countries
	PRIVATE 
Issues
	Factors in Developing Countries
	Factors in Developed Countries

	Poverty
	Lack of resources or access to healthy foods

Traditional crops and foods inadequate for healthy diet
	General prosperity but poverty in significant minorities; supplementation programs, e.g WIC, food stamps, school lunches offset deprivation

	Educational deprivation
	Lack of knowledge of good nutrition
	High awareness of good nutrition, but obesity common, especially among the poor 

	Micronutrient deficiencies
	Widespread deficiencies of iron, iodine and vitamins A, B, C and D; inadequate food processing technology
	Food fortification with iodine, iron, vitamins A, B, C, D

	Malnutrition-infection cycle
	Poor sanitation; lack of control of vaccine-preventable diseases, parasitic, diarrhoeal, respiratory diseases; HIV, tuberculosis, malaria all harm nutrition status
	High levels of sanitation, vaccination coverage and hygiene with benefit to nutritional state; high risk subgroups - HIV, tuberculosis, drug abusers, the homeless

	Food security
	Harmful agriculture practices; overgrazing and over farming; soil erosion, small plots; inadequate and wasteful storage and distribution facilities; food costly relative to incomes
	Science-based technological agriculture 

High productivity, abundant produce, variety, food cheap relative to family income

	Unhealthy diets and non-communicable diseases
	Undernutrition with poverty, inadequate calories per person; middle class overnutrition with high rates of cardiovascular diseases, diabetes 
	Overnutrition with excess animal fat intake; high rates of cardiovascular disease; pockets of poverty and nutritional inadequacy; cardiovascular disease mortality falling

	Breast feeding (capacity to care)
	Common and prolonged but with poor supplementation practices
	Increasing and well supplemented

	Food quantity, quality, variety and cost
	Contamination, waste and destruction common; lack of supply and variety of vegetables, fruit, protein; costly, wasteful
	Good supply and quality; good distribution, and marketing systems; labelling, regulation and supervision; comparatively inexpensive

	Monitoring
	Monitoring supply, distribution, intake of food

Growth, anemia and intake studies needed
	Nutrition surveys

	Need for national policies and objectives
	Prevent deforestation and land loss; rural poverty, lack of education; lack of credit and agricultural support; poor and harmful farming practices; pesticides used dangerously
	Government promotes agriculture, research, support systems, transport and marketing; limit use of pesticides; industrialized farming


  Source: Adopted from International Conference on Nutrition. Nutrition the Global Challenge, FAO/WHO, 1992.


Frequent pregnancies among uneducated women, poorly nourished and anemic, contributes to high maternal mortality rates and low birth weight babies, who are then vulnerable to infections. Poor quality breast milk, affects the infant already vulnerable to increased chance of infection. Inadequate intake of essential vitamins and trace minerals, or poor absorption of nutrients adversely affect tissue metabolism, the oxygen carrying capacity of blood and the formation and function of muscle and brain tissue growth of long bones. These all contribute to poor productivity and economic development. This complex is worsened by movement of farm labor to the crowded city slums where poor sanitation perpetuates the cycle of ill health.


Even wealthy societies contain population groups at risk for inadequate or "subnutrition", ofetn masked by apparent "middle class" status with the elderly, the working poor, teen agers, women and toddlers affected by dietary inadequacies and especially micronutrient deficiencies with long term health effects. These too require public health and governmental interventions especially in relation to education about good dietary practices as well as assurance of food quality, including fortification with essential minerals and vitamins.  

Nutrition and Infection


The infectious disease-malnutrition cycle causes millions of deaths of children yearly from preventable causes. Control of measles and wide use of oral rehydration therapy alone would save large numbers of lives and improve the nutritional status of millions of children.Malnutrition and infection interact, each exacerbating the other. Infections such as measles may have a case fatality rate of 2/1,000 in an industrial country but 50 or more per 1,000 in a developing country where there are widespread deficiencies of essential nutrient elements such as vitamin A. Conversely, even a relatively common infection can adversely affect the nutritional state, growth pattern and resistance to further infection of a child. The time to make up nutrient losses from infection following recovery may be two to three times as long as the duration of the infection itself. 


Normal growth in weight and height indicate that a child is more likely to resist infection or prolongation of infections that occur. Child health survival strategies rest on the twin pillars of infectious disease control and nutritional adequacy. Nutritional deficiency may also be a factor in reduced resistance to infection in the elderly and the immunocompromised, both being social groups which may be socially and economically marginalized in industrialized societies.  

Functions of Food

Consumed food substances provide varying levels of energy and essential requirements for growth and maintenance of body functions. Exercise and moderate eating habits maintain body weight and reduce the risk for chronic diseases associated with excess body fat, such as diabetes, hypertension, cardiovascular disease and some cancers. 


Nutrients have specific roles within the body, but their functions are interdependent. The diet of the individual determines the availability. Consequently, it is important to identify the sources of proteins, carbohydrates, fats, vitamins and minerals available in common foods in a target community. The six important nutrient groups are the macronutrient groups (carbohydrates, fats and proteins), the micronutrient groups (minerals, vitamins) and water. The macronutrients provide energy, but require sufficient micronutrients for utilization of that energy. 


The body processes foods into simpler forms in order to absorb them by digestion through a continuous mechanical and chemical process in the digestive tract. Foods are first ground up by chewing of food, requiring good dentition. Mixing of the food with saliva and swallowing brings the partially digested food to the stomach and small intestine, where it is acted upon by enzymes. These enzymes break the food down into smaller and smaller fragments which can then be absorbed through the walls of the small intestine to enter the blood stream. Disease of the gastro intestinal tract can interfere with this process.



Fat soluble vitamins and carbohydrates are stored in the liver. Carbohydrates are stored as glycogen, which is released into the blood stream to sustain sugar levels. The liver also manufactures enzymes, cholesterol, proteins, vitamin A, blood coagulation factors, and bile salts which are released into the intestine to help in absorption. Pancreatic enzymes are released into the small intestine as proteases (which split proteins) and amylases (which split polysaccarides) and lipases (which break down fats). The pancreas also produces insulin, vital for control of blood sugars. 


Composition of the Human Body

The human body is composed, by weight, of approximately 62% water, 17% protein, 13% fat, 6 percent minerals and 2% carbohydrate. Body composition can vary with stress and nutritional status. Food deprivation uses body stores. During starvation, depletion of carbohydrates is made up by synthesis from reserves of fat and protein. Depletion of up to 10% of total body water can occur without serious risk, but in small children the margin of safety is smaller. 
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BOX 8.2: RANGE OF NUTRIENT INTAKE FOR OPTIMAL HEALTH
Add box from surgeon general's report

Source: Mertz W. The essential trace elements. Science, 1981;213:1332-1338, from Surgeon General's Report on Nutrition and Health, 1988, op cit. 

1
Human Nutritional Requirements

 Calculation of the appropriate amounts of nutrients for age and sex groups is a complex task. Energy from food is converted into mechanical work (up to 25%), growth, dissipated as heat and used in maintaining the temperature of the body. The international unit of energy is a Joule, but the commonly used measure is the Calorie (4.17 Joules). Need for energy intake varies with body size and is increased by activities of work and recreation. Persons with a sedentary life style will need less food intake than those with a moderate or high levels of activity. 


Both deficiency and excessive dietary intake of any nutrient can cause disease or death. The range of intake needed for optimal physiologic function depends on age, body size, gender and activity level, as well as by pregnancy, disease or injury. The range of intake needed for optimal health (shown in the following box) emphasizes that there are sub clinical phases of basic undernutrition and over nutrition.


Carbohydrates: are a major source of energy for metabolic processes and for producing cellular substances including enzymes and cell membranes. Carbohydrates are classified as monosaccharides, disaccharides (simple carbohydrates) or as polysaccharides (complex carbohydrates).


Monosaccharides are found as glucose and fructose in fruits, vegetables and honey. They are simple sugars that can be absorbed in the gut without any digestive process. Disaccharides are made up of two monosaccharides and are commonly found in fruits and vegetables, including sugar beets and sugarcane.


Polysaccharides are larger molecular structures of monosaccharides linked together. Disaccharides and polysaccharides must be broken down into monosaccharides before they can be absorbed. Excess glucose is stored in the liver as glycogen or in fat tissue of the body. Diets rich in complex carbohydrates (polysaccharides) and fiber are associated with reduced risk of cancer and cardiovascular diseases. 


Table 8.2: Essential Nutrients and Their Functions
	PRIVATE 
Dietary Components 
	Types
	Functions

	Carbohydrates
	Energy (4 Kcal/gram)

Sugar and starches
	Provides efficient source of energy. Water soluble, easily transported and available in tissue fluids. Should comprise 40-85% of energy intake

	Proteins
	Energy (4 Kcals/gram)

Essential amino acids
	Provides amino acids and building material for all body cells, especially muscle and bone. Should comprise 10-15% of energy intake

	Fats and oils
	Energy (9 Kcals/gram)

Essential fatty acids (linoleic and linolenic acids)
	Concentrated energy source; transports fat soluble vitamins (A, D, E, K); enhances flavor; should comprise 25% of diet, mostly non-animal sources



	Minerals
	Calcium, chloride, phosphate, potassium, sodium
	Body fluid and electrolyte balance; bones and teeth

	Vitamins
	Fat soluble

Water soluble


	Healthy body tissue

	Trace elements
	Chromium, cobalt, copper fluoride, iodine, iron, manganese, selenium, zinc and others
	Essential for building healthy body tissue, blood and hormones

	Fiber
	Vegetable matter
	Food bulk and prevention of cancer



	Water
	
	Fluid and body tissue balance

Conveyer of food and water-soluble vitamins



Proteins: are large molecules made up of chains of amino acids which are broken down by the digestive process into their component units. There are 20 common amino acids in biologic materials needed by the body. Humans lack the ability to synthesize at least nine amino acids, and it is therefore essential to obtain them in protein from animal sources or combinations of foods, such as legumes and cereals in the diet. Young children need protein for adequate growth and development. Proteins in the body include structural components of cells and tissues, enzymes which act at catalysts for chemical reactions and hormones which act as chemical messengers. Lack of protein in the diet can affect all of these.


Fats and Oils (Lipids): include a variety of substances found in foods of animal and plant origin which are soluble in organic solvents but not in water. Dietary fats are broken down in the gut for absorption into the body to provide energy and fatty acids needed for many physiologic functions. They provide a concentrated form of energy (9 Kcal per gram as compared to 4 for proteins and carbohydrates, and 7 for alcohol). They also provide essential fatty acids needed for production of hormones, cell membranes and other substances. Linoleic and linolenic acids are essential fatty acids which cannot be synthesized in the body but can be retrieved from animal fats. 


Fats or lipids stored in body fat tissue insulate and protect vital organs, insulate the body against heat loss, provide energy during periods of reduced consumption or greater body need of energy in periods of growth, illness or injury. Fats provide for production of bile acids needed for absorption of fat soluble vitamins (A, D, E, K). 


Dietary fats consist of mixtures of saturated, monosaturated and polyunsaturated fats, depending on their chemical structure. The degree of saturation of fatty acids is based on the number of double bonds with additional hydrogen atoms, between molecules made up of chains of carbon, hydrogen and oxygen atoms. Fats from animal sources (meat, poultry, fish and dairy products) are mostly saturated fats. Fats from plant sources such as sunflower, olive or peanut oils are monounsaturated and preferable to saturated or polyunsaturated fats. Coconut and palm oils are high in saturated fats, while fish are good sources of unsaturated fats. 


Foods of animal origin contain high amounts of saturated fats such as triglycerides and cholesterol. Cholesterol, which can also be synthesized in the body, is needed for synthesis of sex hormones, vitamin D, and cell membranes. Excess dietary intake of triglycerides and cholesterol increases the risk for atherosclerosis, cardiovascular diseases, diabetes and some forms of cancer.

Table 8.3: Essential Vitamins

	PRIVATE 
Vitamins
	Source and Activity in Body
	Deficiency Condition

	Water Soluble 
	Absorbed in intestines, excreted in urine, so very large amounts are required to produce over dosage. Body needs adequate daily intake or tissue depletion occurs within weeks or months; they are essential for enzymes to catalyze biochemical reactions in energy production, biosynthesis and nervous system development and maintenance

	Vitamin B complex
	Thiamin (B1), riboflavin, niacin, pyridoxine (6), cobalamin (B12) and folic acid. Sources are whole grain cereals, legumes, leafy vegetables, meat and dairy foods
	Loss of memory, mental confusion; occurs with chronic illness, alcoholism, dietary restriction

	Thiamin, 

vitamin B1
	Part of enzyme systems for release of energy from carbohydrates
	Beriberi, anorexia, emotional lability, depression, fatigue, constipation; cardiomyopathy, cardiac failure; polyneuritis; Wernicke's encephalopathy; Korsakoff's psychosis 

	Riboflavin,

vitamin B2 
	Enzymes for metabolism of protein and carbohydrates
	Skin and mucous membranes dry, stomatitis, photophobia, blurred vision, polyneuritis

	Pyridoxine, 

vitamin B6
	Part of enzyme process in protein metabolism
	Irritability, depression, muscle weakness, cardiomyopathy, liver damage; prevents neuropathy in isoniazid therapy for TB

	Niacin, 

nicotinic acid
	Maintains normal gastrointestinal and nervous system
	Pellagra, gastrointestinal, skin and neurologic changes, depression, psychosis, neuropathy

	Folic acid, folate
	Red blood cell formation
	Megaloblastic anemia of pregnancy; neural tube defects (NTDs, spina bifida and anencephaly)

	Vitamin B12, cobalamin
	Source only in foods of animal origin; essential for red blood cell formation
	Macrocytic anemia; mental retardation

	Vitamin C,  ascorbic acid
	Source fruits and vegetables; needed to

form, maintain intercellular substances 
	Scurvy, poor bone and cartilage formation

Anemia, stunting, infections, bleeding

	Fat Soluble
	Found mainly in fat component of food; absorbed, transported along with fat; requires bile and dietary fats; stored in body fats and takes longer to deplete than water soluble vitamins

	Vitamin A, retinol
	Found in yellow vegetables; essential for epithelial cells of mucous membranes; regulation of vision in dim light
	Night blindness, loss of color vision, dryness, corneal ulceration and scarring, blindness; poor bone and tooth formation; susceptibility to infection and survival

	Vitamin D, calciferol
	Produced in skin by exposure to sun; found in enriched foods, milk products); enhances calcium and phosphorus utilization and bone growth
	Rickets, stunting, soft bones, bowed legs, carious teeth, development; osteomalacia, soft bones, fractures, muscle pain in adults; contributes to osteoporosis

	Vitamin E, tocopherol
	Found in leafy green vegetables, legumes, nuts; protects fat from oxidation (antioxidant) and red cell breakdown 
	Low birth weight; hemolysis of the newborn; degenerative disorders

	Vitamin K,

phylloquinone (Vit K1)

menanquinone (Vit K2)
	Spinach, cabbage, cauliflower; formation of prothrombin
	Hemorrhagic disease of newborn, prolonged clotting time


  Source: Adapted from Canada's Food Guide Handbook, Passmore and Eastwood op cit. 1986 and The Surgeon General's      Report on Nutrition and Health 1988, USDHEW, op cit.



Vitamins: are organic compounds essential in very small amounts for specific functions of the body needed for health, growth, reproduction and resistance to infection. They differ in physical and chemical properties and in biologic functions. Vitamins function in highly specialized metabolic processes. They cannot be synthesized in sufficient quantity by the body alone and must be obtained from the diet or from supplements. 


Vitamins are classified based on solubility, either in fat or water. Fat soluble, vitamins (A, D, E and K) are found in high concentrations in the fatty portions of food. Excretion of excess intake of this type of fat is minimal. Vitamin C and those of the B-complex group are water soluble and should be supplied in adequate amounts in the daily diet, as they are easily excreted.



Storage of vitamins in the body for the water soluble vitamins is limited, so that regular sources are even more essential than for the fat soluble vitamins which are stored in body fat and the liver. Deficiencies of either in the diet leads to depletion of body stores, followed by non-specific symptoms (fatigue, weakness, neuritis and reduced resistance to infection) before classic deficiency can be recognized clinically. Deficiency condition of even one vitamin can jeopardize health. 



Vitamins are present in natural foods and an appropriate diet should supply most vitamin needs; however, since eating such a balanced diet is often problematic, food enrichment or supplementation is often necessary. Enrichment means replacing nutrients in foods to levels found in the natural product before processing. For example, enrichment of white flour should replace the 22 natural elements that are removed in processing, including B vitamins, vitamin D, calcium and iron salts. 



Minerals: Minerals are distributed in a variety of foods, but they usually are present in limited amounts. Diets must contain a sufficiency and variety of foods to meet daily requirements. Eighteen known minerals are required for body maintenance and regulatory functions. Of these, Recommended Dietary Allowances have been established for seven: calcium, iodine, iron, magnesium, phosphorus, selenium and zinc. Other active minerals in the body include: sodium, chloride, potassium, chromium, cobalt, copper, fluoride, manganese, molybdenum, sulfur and vanadium. Sodium, potassium, chloride and calcium are particularly crucial for electrolyte balance in the blood and body tissues. Essential trace minerals also include boron, silicon, nickel and arsenic for optimal growth and membrane function. The body needs a small but continuing intake of these elements for its structure and function. If metabolic needs are not met, a deficiency ensues. Deficiency disorders vary with the mineral element involved, and duration and extent of dietary intake deficiency and depletion of body stores.

 Table 8.4: Essential Minerals

	PRIVATE 
Minerals
	Activity in Body
	Effect of Deficiency
	Food Source

	Calcium
	Builds and maintains bone structure and teeth; muscle and cardiac function, blood coagulation, neuromuscular irritability
	Poor bone and teeth formation;

Rickets in children, osteoporosis in elderly
	Fortified milk, hard cheese, egg yolk, cabbage, clams, cauliflower, soybeans, spinach 

	Iron
	Constituent of hemoglobin, muscle and bone; carries oxygen in red blood cells 
	Iron deficiency anemia, fatigue, poor linear growth in infants, psychomotor deficiency affecting school and work performance
	Liver, red meat, turkey, legumes, egg yolk, peaches, apples, raisins, prunes, molasses

	Iodine
	Constituent of thyroxine, normal thyroid function needed for growth and mental development
	Stunting, retardation, cretinism
	Iodized salt, sea foods

	Phosphorus
	Builds and maintains bones, teeth, cells, body fluids
	Poor teeth, stunting, rickets
	Milk, cheese, egg yolk, meat, legumes, cereals, nuts, vegetables

	Chloride
	Needed to maintain acid-base and osmotic balance in body fluids
	Lost in diarrhoea, with dehydration, shock and death in children or elderly from diarrhoea diseases
	Milk, salt, fish, cheese



	Copper
	Needed for the central nervous system,

hemoglobin formation
	Anemia, liver function, metabolism of ascorbic acid
	Seafood, nuts, whole grain cereals, liver, meat, legumes, vegetables

	Fluoride
	Strengthens tooth enamel, bone formation
	Dental caries and osteoporosis in the elderly
	Fluoridated drinking water, fluoride rinses

	Magnesium
	Constituent of bones and teeth, enzymes; needed for cardiac and neurological functions
	Cardiac arrhythmia, nervous irritability
	Same as diet for calcium and phosphorus

	Sodium
	Intracellular and extracellular fluid balance, muscle and nerve irritability
	Fluid loss, circulatory collapse
	Table salt, meat, milk

	Potassium
	Electrolyte imbalance, cardiac arrhythmia
	Fluid loss, circulatory collapses and muscle irritability
	Vegetables, cereals, fruits, bananas, melons

	Selenium
	Antioxidant 
	Changes in biochemical systems, cardiomyopathy, carcinogenesis, liver damage
	Meat, seafood, cereals, grains



Source: Adapted from Surgeon General Report on Nutrition 1988, op cit.

Growth

Growth is not an invariable progression, but a process during which nutrition requirements determined by a genetic timetable, affected by nutritional intake and health status. Optimal growth occurs only if the organs and tissues receive the nutrients needed for synthesis of proteins and other molecules. Insufficient energy and protein are the commonest causes of failure to grow, but deficiencies of essential minerals and vitamins also adversely affect growth. Deficiencies of iodine slow thyroid hormone production and cause developmental effects. Lack of vitamins A or D or minerals such as iron, iodine, 

calcium and phosphorous and iron adversely affect growth and development of epithelial cells, bone and red blood cells.

Measuring Body Mass


The Body Mass Index (BMI) is a standard method of measuring body size. It encompasses in one number, summarizing nutrition status height and weight. BMI is useful clinically for the individual patient and as a description of nutritional status of a community based on survey data. It is calculated as follows: 

    BMI = body weight in kg/(height in meters)2; or weight in poundsx703/height in inches2.

    Obesity: Males and females with a BMI >25; 

    Undernutrition: BMI <18.5.


Body weight is taken as usual weight and expressed as a percentage of desirable. The BMI is a convenient. Ranges of BMI shown in table 8.6 are arbitrary, but a useful categorization which may need to be augmented by clinical and other anthropometric measures. The National Heart, Lung, and Blood Institute revise its standards in 1998, defining BMI of over 25 as overweight an over 30 as obesity. This defines 55% of the United States population as overweight or obese, and at increased risk for hypertension, diabetes and heart disease. These new standards bring the US standards into conformity with those issued by WHO. Undernutrition is graded with BMI under 18.4.




Table 8.5: Body Mass Index and Grades of Chronic




 Protein-Energy Malnutrition and Obesity

	PRIVATE 
Grade              
	Body Mass Index

	Obesity
	>30

	Overweight
	25-30

	Normal
	18.5-25

	Protein energy malnutrition*

I

II

III
	17-18.4

16-16.9

<16





Source: National Heart Lung and Blood Institute, 1998; * Shils ME, Olson JA, Shike M [eds]. 


Modern Nutrition in Health and Disease, Eighth Edition. Philadelphia: Lea and Febiger, 1994.

Recommended Daily Dietary Allowances (RDAs) 


In 1941, the Committee of Food Nutrition of the National Research Council in the United States developed RDAs in response to a request from the United States Council of National Defense which was concerned over possible food shortages and nutritional ill effects on the health of the population during World War II. 

   Table 8.6: Recommended Dietary Allowances (RDAs) by Age and Sex, United States, 1993

	PRIVATE 
Group, age/sex

(years)
	Weight

(kg)
	Height

(cm)
	Average Energy Needs (kcal)
	Protein

(g)
	Fat Soluble  Vitamins

(A, D & E)
	Water Soluble Vitamins (C, thiamin, riboflavin, niacin, B6, folate, B12)
	Minerals (calcium, phosphorus, iron,

magnesium, zinc, iodine)

	Infants

0-0.5

0.5-1.0
	6

9
	60

71
	kgx115 (95-145)

kgx105 (80-135)
	Wtx2.2

Wtx2.0
	A 410

D 10

E 4
	Vit C 35 mg 

Thiam .4 mg

Ribofl .5 mg

Niac 7 mg

B6 .5 mg

Folic 38 ug

B12 .1 ug
	Ca 450 mg

P 300 mg

Mg 60 mg

Fe 13 mg

Zn 4 mg

I 45 ug

	Children

1-3

4-6

7-10
	13

20

28
	 90

112

132
	1300 (900-1800)

1700 (100-2300)

2400 (1650-3300)


	23

30

34
	A 500

D 10

E 7
	Vit C 45 mg

Thiam .4 mg

Ribofl 1.2 mg

Niac 14 mg

B6 1.3 mg

Folic 120 ug

B12 3 ug
	Ca 800 mg

P 800 mg

Mg 200 mg

Fe 10 mg

Zn 10 mg

I 80 ug

	Males

11-14

15-18

19-22

23-50

51-75

76+
	45

66

70

70

70

70
	157

176

177

178

178

178
	2700 (2000-3700)

2800 (2100-3900)

2900 (2500-3300)

2700 (2300-3100)

2400 (2000-2800)

2050 (1650-2450)
	45

56

56

56

56

-
	A 1000

D 8

E 10
	Vit C 55 mg

Thiam 1.1 mg

Ribofl 1.0 mg

Niac 14 mg

B6 2 mg

Folic 400 ug

B12 3 ug
	Ca 1000 mg

P 1600 mg

Mg 300 mg

Fe 15 m

Zn 10 mg

I 135 ug

	Females

11-14

15-18

19-22

23-50

51-75

76+


	46

55

55

55

55

55


	157

163

163

163

163

163
	2200 (1500-3000)

2100 (2100-3000)

2100 (1700-2500)

2000 (1600-2400)

1800 (1400-2200)

1600 (1200-2000)
	46

46

44

44

44

-


	A 1000

D 5-10

E 8


	Vit C 55

Thiam +.5 mg

Ribofl 1.2 mg

Niac 14 mg

B6 2 mg

Folic 400 ug

B12 3 ug
	Ca 1200-800

P 1200-800

Mg 300 mg

Fe 18 mg

Zn 15 mg

I 150 ug

	Pregnant

Lactating
	
	
	+300

+500
	+20

+30
	A +200-400

D +5

E +2-3
	Vit C +30 mg

Thiam +.4 mg

Ribofl+.4 mg

Niac +4 mg

B6 +.5 mg

Folic 400 ug

B12 +1 ug
	Ca +400 mg

P +400 mg

Mg +150 mg

Fe +30-60 mg

Zn +5-10 mg

I +25-50 ug


Note: Average requirements given for vitamins and minerals; ranges given for energy requirements and for pregnant and lactating women only.

Source: From the Surgeon-General's Report on Nutrition and Health, 1988, op cit tables 1-6, and National Academy of Science, Recommended Dietary Allowances, 1980, op cit.


RDAs represent the levels of essential nutrients needed to adequately meet the nutritional needs of virtually all healthy persons. They are used for planning for national emergencies and for the needs of institutionalized or socially deprived persons. RDAs are modified in light of expanding knowledge of nutrition and have become a guideline for proper nutrition for the health-conscious individual. They serve to remind us of what should be included in our regular diet, and assist in preventing excessive intake of essential nutritional elements which could be potentially harmful if taken in exaggerated amounts. The most recent RDAs, include recommended intake of 10 vitamins and 6 minerals, as well as protein. An additional 12 minerals are listed for which there are no currently established RDAs.



RDAs serve as nutritional guidelines and are useful in standardizing food manufacturing practices. They have become an essential part of both clinical nutrition and public health nutrition standards internationally. RDAs are average figures but, although age and sex specific, they do not take into account periods of illness, injury or physical stress and the elderly. There are, as in many other areas of public health, different points of view on the importance of RDAs. Intake of enriched foods and additional vitamins or minerals as supplements are thought by some to have the potential for excessive intake. 


The National Research Council sets RDAs which are used by government, industry, researchers and clinicians for individual and pubic heath purposes. As an example, the NRC recently recommended Folic acid and vitamin B supplements for routine use to prevent birth defects and micronutrient deficiency conditions among vulnerable groups in the US population.  

 
Malnutrition is a pathological state caused by a relative or absolute deficiency or excess of one or more essential nutrients, the clinical results being detectable by physical examination or biochemical, anthropometric, or physiologic tests. The types of malnutrition identified by Derick Jelliffe are: underweight/starvation; overweight/obesity; specific deficiency; imbalance.



Disorders of Undernutrition

Undernutrition includes at least 25 different deficiency diseases resulting from lack of one of the essential nutrients, proteins, vitamins, fats or minerals. A person is more likely to suffer from multiple deficiencies as opposed to deficiency in only one nutrient. Deficiency disorders may be subclinical and not show characteristic clinical features.


WHO and UNICEF estimate that over 200 million children in developing countries are malnourished  and that malnutrition contributes to more than half of the nearly 12 million deaths of children under age 5 in developing countries each year. Malnourished children suffer loss of physical and mental capacities. They are subject to illness and complications or death from diseases that would otherwise be less dramatic. Much of this is due to early cessation of breast feeding, lack of adequate food supplies, ignorance and failure of public heath systems to fortify foods and provide supplements to vulnerable groups. But the main cause is political chaos or repression, with indifference to poverty and its consequences (UNICEF, State of the World's Children, 1998). 

 
Failure of the political systems to sustain or promote conditions to promote adequacy of food supply or distribution systems may cause widespread undernutrition or famine. Chaos in a political system produces the conditions in which food production, storage, marketing break down and prove inadequate for growing populations. Hunger is particularly common in populations living in sub-Saharan Africa, the Indian subcontinent, and Southeast Asia, with significant pockets of undernourished populations in all communities throughout the world. 


 Table 8.7: Terms and Syndromes of Undernutrition 

	PRIVATE 
Term/Syndrome
	Condition

	Protein-energy malnutrition (PEM)
	Person does not get enough food, calories or proteins needed for normal growth and energy or normal human activities; low weight and height for age; fatigue, poor work or school capacity

	Kwashiorkor

("deposed child")
	Calorie, vitamin and protein deficiency commonly affecting children aged 2-4 when the next child is born and insufficient food, or triggered by an infection, e.g. measles. Depigmented flaky skin and hair; poor appetite, low serum albumin, edema or swelling of abdomen, enlarged liver in a child who is thin in trunk, arms and legs

	Marasmus
	A wasting disease due to lack of energy and protein. Usually occurs between 6-18 months with combination of maternal neglect and non-breast feeding. Occurs in urban slums. Infant looks like a wizened old person, skin and bones, with recurrent infections. Causes permanent impairment of brain development. Needs warmth, attention, adequate nutrition and maternal education, prevention of infectious diseases. 

	Specific Deficiency Conditions
	Vitamin A Deficiency - Xerophthalmia

Vitamin B Deficiency - Pellagra

Folic Acid Deficiency - Anemia and congenital birth defects

Vitamin C Deficiency - Scurvy

Vitamin D Deficiency - Rickets

Vitamin K Deficiency - Hemorrhagic Disease of Newborn

Iron Deficiency Anemia (IDA)

Iodine Deficiency Disorders (IDD)

	Low Birth Weight (LBW)
	Birth weigh of 2500 grams or less; %LBW is a good indicator of nutrition status of a population 

	Low-Weight-for-Age (Wasting)
	This is an indicator of current calorie and protein undernutrition (chronic or acute or both)

	Low Height-for-Age (Stunting) 
	Low height for age compared to reference population indicates chronic undernutrition at some time during the growth years, but may not be currently undernourished

	Low-Weight-for-Height
	Thin person whose weight is low for his height indicating current undernutrition

	Infection-Malnutrition Cycle
	Interaction of nutrition status, susceptibility to infection with effects of infectious disease on nutrition status



Underweight: Protein-Energy Malnutrition (PEM): Underweight is the result of inadequate consumption of nutrients (measured in calories or joules) to meet the basic needs of the human body. The main characteristics are weight loss and wasting of body fat and muscle mass, low weight-for-height and low height-for-age. Severe forms include a spectrum of failure-to-thrive, marasmus or kwashiorkor in children and starvation in adults. Weight loss in adults may be the result of loss of appetite, fasting, anorexia nervosa, persistent vomiting, inability to swallow, incomplete absorption, increased base metabolic rate such as in prolonged fever, hyperthyroidism, cancer, diabetes mellitus or other medical conditions. Chronic underweight in developed countries can occur in high risk population groups because of poverty, illness or ignorance of appropriate diets.


In young children, PEM may be due to an infection and/or a lack of food. In developing countries, undernutrition due to poverty or failure of the food supply, is the single most prevalent public health problem, particularly in infants and young children. A malnourished child is more vulnerable to infection, with lowered resistance and reduced immunity. A child with an infection then becomes even more undernourished and may suffer long-term growth retardation as a result. 


In starvation there is a compensatory reduction in metabolic rate, slowed and weak pulse, lowered blood pressure, loss of body fat, muscle wasting, decreased muscle tone, loss of skin elasticity, mental dullness and easy fatigue. The symptoms of specific deficiencies in vitamins and minerals are likely to be minimal. Recovery of weight loss after the start of feeding is slower in adults than in children. Starvation is more likely to affect children, women and the elderly, with infants and toddlers especially vulnerable.


Failure-to-Thrive: or growth retardation, describes the failure of growth in keeping with age compared to a standard growth pattern. This is particularly common in inadequately fed babies in developing countries. Failure to recover growth following an illness such as diarrhoea, acute respiratory infection or measles is also common.


Marasmus: is a severe failure-to-thrive condition due to marked deficiency of caloric and protein intake and general deprivation. It occurs in the 3-9 month age group, commonly due to early weaning with resultant starvation of the infant. The child appears wasted and irritable with depletion of subcutaneous fat and muscle tissue which are burned up to maintain blood glucose. 


Kwashiorkor: is a severe form of undernutrition primarily of proteins intake. It occurs in infants and children up to about age 6. This widespread protein who have been weaned, often after the birth of a new chid, to a diet high in carbohydrates and low in protein, and the condition is often aggravated by an infectious disease. Kwashiorkor is characterized by retarded growth and development, apathy, gastrointestinal irritability, depigmentation of hair, edema resulting in a swollen abdomen, fatty infiltration of the liver and dry skin. Treatment consists of establishing adequate dietary intake and balance. Untreated, the mortality of this condition is high. 

Vitamin and Mineral Deficiency Conditions

Deficiency conditions for one or more essential nutrients are an important public health problem. In developing countries incidence varies according to urban/rural residence and social class, but among the majority of rural and urban poor they are major factors in excess morbidity and mortality. In developed countries, the predominant nutritional problem is obesity, but significant pockets of deficiencies exist among special population groups. 


Even in developed countries, specific vitamin and mineral deficiency states can be widespread. The Canadian National Nutrition Survey in the early 1970s showed significant vitamin and mineral deficiencies in different parts of the country, especially in native peoples, teenagers, women and the elderly. Many developed countries have taken steps to reduce these problems through improved standards of living and the implementation of deliberate policies of vitamin and mineral enrichment of basic foods. 
The Report of the President on Health in Russia in 1992, indicates there is widespread iodine deficiency disease, iron deficiency anemia and even protein-energy malnutrition. The existing situation in Russia is aggravated by the current economic crisis, with large segments of the population lacking funds for basic nutrition. Consequently, there exists a danger of frank malnutrition among vulnerable groups.


Vulnerable population groups include pregnant and lactating women, infants and toddlers, and the elderly, especially those in poverty groups. Other groups at risk include alcoholics, persons with chronic or frequent infection, such as AIDS patients and persons with chronic diseases, or those who restrict themselves to certain foods, such as vegetarians. Vegetarianism is compatible with good health, provided it is done with good nutritional advice.


Vitamin A Deficiency: Vitamin A is essential for normal vision and ocular function, because of its primary role in forming visual pigment. The dietary sources of vitamin A are animal products, such as egg yolk, liver, dairy products, and breast milk, and plants containing carotenoids, such as dark green leafy vegetables, yellow and reddish fruits, and red palm oil. Symptoms of vitamin A deficiency include: growth retardation, alterations in the differentiation and morphology of epithelial and mesenchymal tissues and impaired vision. 


Vitamin A deficiency decreases resistance to infections and increases the severity, complications, and risk of death from various diseases. It also results in night blindness and xerophthalmia (drying out of the eyes, leading to scarring). This nutritional deficiency is widespread among children in developing countries, and the problem is exacerbated by a tendency by some to withhold vegetables from children for cultural or other reasons. Vitamin A deficiency is associated with increased mortality from measles and high doses of vitamin A should be given in treatment and prophylaxis during measles outbreaks.


WHO and UNICEF estimate that vitamin A deficiency affects very large numbers of children;

   Deficient intake (subclinical) 



562 million,

   Deficient intake (clinical susceptibility to infection)

231 million,

   Night blindness





13.5 million, 

   Xerophthalmia  





3.1 million,

   Severe eye damage/blindness 



0.5 million.


Preventive measures for populations identified as experiencing early or marginal vitamin A deficiency can markedly reduce the risk of mortality from intestinal and respiratory infections and measles. Methods for improving vitamin A status include periodic distribution of large-dose capsules appropriate for age, fortification of readily consumed dietary staples, and increased intake of vitamin A-rich foods. Adding vitamin A, along with vitamin D, to margarine, milk and dairy products was practiced in the United States, Canada and the United Kingdom during World War II. The practice is mandatory in Canada and nearly universal in the United States.


Recent evidence has reinforced the importance of vitamin A in combatting infections, so that food fortification is recommended especially in developing countries or for populations subject to high infection rates, such as HIV positive persons. A growing international movement is promoting routine vitamin A supplementation for children in conjunction with immunization programs. Massive doses of vitamin A are used to treat children with measles with great benefit in reducing mortality and complication rates. 


Fortification of sugar with vitamin A has been implemented in a number of countries in South and Central America. The Philippines fortifies margarine with vitamin A during 1998. Indonesia is using a variety of techniques to increase supplementation and fortification to reduce deficiency conditions. Supplementation policies of giving vitamin A to children and post partum mothers was carried out in 78 countries in 1996, and this movement is spreading with WHO and UNICEF promotion.


Vitamin A toxicity may occur when more than 3 times the RDA is consumed from dietary sources or medication overdose, especially among pregnant women, alcoholics or persons with chronic liver conditions. This can result in hyperkeratinosis (i.e. orange skin), nausea, vomiting, birth defects and neurological, gastrointestinal and dermatologic symptoms. 


Vitamin D Deficiency (Rickets and Osteomalacia): Rickets from vitamin D deficiency was a common disorder in many parts of the developed world well into this century. It constitutes one of the important diseases of infancy because of its serious complications, including disorders of long bone growth, bowing of legs, pelvic deformity and, in extreme forms in infants, tetany and convulsions. Vitamin D content of human milk is extremely low and the exclusively breast-fed infant not adequately exposed to sunlight may develop clinical rickets. In adults, malabsorption or poor dietary intake of vitamin D can result in osteomalacia with fragile bones and frequent fractures. Among the elderly, who are closed in especially during winter months or among homebound or institutionalized patients, vitamin D deficiency is common. 


There are few natural sources of Vitamin D, but deficiency is preventable by exposing the skin to the ultraviolet rays of the sun. Prevention became common through the practice of giving children cod-liver oil, a successful antirachitic measure, until replaced by use of vitamin D supplements for infants. In colder climates or in foggy locations where exposure to the sun may be limited, rickets was common. But seasonal deficiency of vitamin D can occur even in locations with ample sunlight.

 
Rickets remained widespread until fortification of milk was introduced in the 1940s during World War II in Britain and North America. Rickets prevalence in the United Kingdom, especially in the industrial cities in northern England and Scotland, declined dramatically. The 1971 Canadian national nutrition survey found significant vitamin D deficiencies in certain age, sex, ethnic and geographic population groups. Although antirachitic procedures (cod liver oil and adding vitamin D to milk) were routine during the 1940s, the practice waned in the 1950 and 1960s. Hospitalizations for rickets in Montreal followed the abandonment of vitamin D milk enrichment. 


 Addition of vitamin D was made mandatory in Canada in 1979 and rickets disappeared. No incidents of vitamin D toxicity were reported. Vitamin D toxicity, due to human error in formula preparation or from multiple source supplementation, can cause failure-to-thrive, nausea, vomiting and weakness. Even in a sunny climate, there are seasonal variations in vitamin D availability, and social customs of keeping infants overly wrapped and out of the sun may cause rickets in some population groups. Studies of vitamin D levels among institutionalized elderly found low levels and among elderly in the community vitamin D levels were reported to be low in the winter months.


Prevention of vitamin D deficiency conditions should include; routine supplements of vitamin A and D for infants from 1-12 months. Fortification of baby formulas and cereals. Standard textbooks of pediatrics and of public health take the same position in respect to rickets (vitamin D deficiency): vitamin D deficiency is a problem in childhood and the elderly that cannot be addressed by providing vitamins to high risk groups, and milk fortification is justified. Fortification of milk products is one of the most important public health nutrition measures used. Failure to promote its application widely internationally has been an important lapse of the international health community.


Vitamin C Deficiency (Scurvy): Scurvy is a deficiency disease due to lack of vitamin C (ascorbic acid) in the diet. It was common among seamen (see chapter 2) and others deprived of fresh fruits and vegetables. Vitamin C deficiency causes skin lesions, weakness, fatigue, weight loss, muscle pains, susceptibility to infection, hemorrhages, debility and even death. It can occur at any age due to inadequate diet. Infantile scurvy formerly appeared in bottle-fed infants, but with advent of vitamin fortified infant formulas this has become rare in industrialized countries. Infants should have a source of vitamin C from the first month of life, such as in orange juice. During infections, increased vitamin C intake is recommended. Vitamin C is widely recommended as a preventive measure to reduce cholesterol levels and prevent cancer, but this has not been conclusively established.


Vitamin K Deficiency (Hemorrhagic Disease of the Newborn): This deficiency occurs in the newborn, causing impaired production of prothrombin, a key blood clotting factor. Lack of prothrombin shortly after birth can cause hemorrhagic disease of the newborn (see chapter 7). Secondary HDN can occur weeks later. To prevent the deficiency, a single injection of vitamin K is administered at birth and vitamin K is added to fortified baby formulas and cereals. 


Niacin Deficiency (Pellagra): Niacin (nicotinic acid) is essential for specific oxidation reduction reactions in the body. A deficiency of niacin causes diarrhea, dermatitis and dementia. Pellagra was established as a nutritional deficiency condition (and not infectious) in investigation of the condition in orphanages and hospitals in the southern United States in 1917-1922 (see chapter 1). Pellagra is prevented with adequate dietary intakes of niacin or niacin substitutes contained in vitamin enriched bread, liver, meat, fish, poultry, potatoes, green vegetables, peanuts and cereals. Niacin also exerts beneficial effects by reducing blood lipids and raising high density lipoproteins (HDL), slowing atherosclerosis and coronary artery lesions. 


Thiamine (B1) Deficiency (Beriberi): Thiamine deficiency causes derangement of carbohydrate metabolism. "Dry beriberi" results in neurologic symptoms and death. "Wet beriberi" is characterized by cardiac symptoms and disorders, including heart failure and death. This disease was common among prisoners of war in Japanese camps during World War II due to diets mainly of polished rice. Prevention requires a diet containing liver, glandular organs, yeast, wheat germ, whole wheat or cereals, unpolished rice, milk, legumes, soybeans and peanuts. 


Alcoholic or nutritional dementia (Wernicke's encephalopathy) may be a combination of B complex deficiency and constitutes an important public health problem among alcoholics. Wernicke's encephalopathy together with Korsakoff's syndrome are termed "cerebral beriberi". Enrichment of bread, breakfast cereals and other flour based products is practiced in Canada and the United Kingdom on a mandatory basis and in the United States as mandatory when the term "enriched" is used. 


Folate Deficiency: Folic acid is required for normal blood formation and neurological health. Its deficiency is common among low socioeconomic groups, especially during pregnancy, infancy and childhood. Deficiency is common in alcoholics, due to malnutrition or impaired absorption. Alcoholics with good diets are less likely to develop folate deficiency than those with poor eating habits. Folate deficiency constitutes a major health risk for alcoholics to develop severe neurological damage in the spinal cord, optic or peripheral nerves. 


Folic acid deficiency has been demonstrated to be a cause of neural tube defects (NTDs), an important congenital disorder (see chapter 6). This condition ranges in severity from anencephaly to disabling defects of the spinal cord and is largely preventible by prenatal supplements of folic acid or food fortification as recently introduced as mandatory in the United States.  


Vitamin B12 Deficiency: Vitamin B12 deficiency causes enlargement of red blood cells with poor hemoglobin content (macrocytic anemia). Vitamin 12 deficiency may be due to malabsorption in the stomach (pernicious anemia) or from long term deficiency of vitamin B12 intake from vegetarian diets which exclude eggs and dairy products. Pregnant women and lactating mothers, especially if vegetarian, need vitamin B12 supplements. Vitamin B12 deficiency can result in degeneration of the spinal cord, optic nerves, cerebral tissue, and peripheral nerves. Prevention is by promotion of healthy nutrition with foods rich in B complex and supplementation for infants in fortified cereals. In 1998, the National Science Foundation issued a recommendation for vitamin supplements for all adults.


Iron Deficiency Anemia: IDA is the commonest nutritional deficiency condition in the world, widespread in both developing and in developed countries. Iron plays a critical role in the transport of oxygen in human blood. Iron exists in two major forms in food. The first is heme iron, which is found only in animal sources. It is readily available, as absorption is not influenced by other constituents of the diet. The second type is inorganic iron, whose absorption is strongly influenced by factors present in foods ingested at the same time. The composition of a meal can influence the amount of iron that is absorbed. Consumption of foods containing heme iron will improve the absorption of non heme iron. Vitamin C enhances the absorption of non-heme iron, but substances like tannin from tea act to inhibit its absorption.


Iron deficiency anemia as a public health problem has received considerable attention in recent years by international organizations such as UNICEF and the World Health Organization. The issue is especially vital for developing countries, but even in developed countries, iron enrichment of staple foods is accepted as an important public health measure. Iron deficiency anemia has been extensively documented, particularly in infancy, among pregnant women, in the adolescent and adult populations, as well as among the elderly. A 1985 study of presumably healthy adult blood donors in Jerusalem found 21% with low serum ferritin levels and some 30% with low ascorbic acid levels.



In developing countries, two-thirds of children and women of childbearing age are estimated to suffer from iron deficiency; one third or more of them have the more severe form of the disorder, anemia. Symptoms include listlessness and fatigue. Low levels of iron are associated with often irreversible damage to brain function. Studies of the effects of iron deficiency anemia have shown diminished psychomotor performance suggestive of low levels of brain dysfunction or damage resulting from iron deficiency, even in the absence of anemia. The intellectual development of children and the physical activity of both adults and children are impaired in those suffering from anemia. There is a direct correlation between low hemoglobin levels and the prevalence of diarrheal and respiratory diseases which result from an impaired immune system. Lack of recovery in many children even after iron supplementation underscores the importance of preventing iron deficiency through dietary manipulations and health education.


The International Society for Prevention of Iron Deficiency Anemia promotes preventive approaches, such as iron fortification of basic foods (bread, sugar, salt) and routine supplementation for infants and pregnant women, to prevent what it defines as the most widespread nutritional deficiency in both developed and developing countries. Globally, nearly 2 billion people are anemic and 3.6 billion iron-deficient.


Iodine Deficiency Diseases: Iodine is an essential element in nutrition. Insufficient iodine in natural sources causes clinical or subclinical thyroid disorders. Deficient or irregular supply of iodine damages fetal development and produces fetal hypothyroidism, with low levels circulating thyroid hormones and urinary iodine, causing varying degrees of brain damage in infants, including cretinism. 
Excess prevalence of goiter, or enlargement of the thyroid gland, indicating sub-optimal thyroid function, has been documented in large areas of the world where there are low levels of ground and surface water iodine. Ionization of salt as a preventive measure has become standard public health practice in many countries, since World War I. It has been compulsory in Canada since 1979, and widespread in Western Europe, although not universal and not always at effective levels. 


In the 1980s the World Health Organization expressed growing concern with the widespread nature of iodine deficiency disorders in large areas of the world affecting an estimated 2.3 billion persons especially in China, the former Soviet Union, Southeast Asia and in many developing countries. In 1986, the World Health Assembly called on all nations to introduce ionization of salt or other appropriate technology to reduce this silent pandemic. 


In 1992, the Report of the President on Health in the Russian Federation described the endemic goiter situation as follows: "According to non-recurrent survey data, in 1990 endemic goiter cases in the Russian Federation numbered over 300,000, but real incidence rates might be 3-5 times higher. Up to 50% of inhabited territories of the Russian Federation, including highly intensive industrial and agricultural production territories are goiter endemic. The Middle Volga River Basin, the Northern Caucasus, the Urals, the Baikal region, Altay and Krasnoyarsk krais, Amur and other eastern Siberia oblasts and the Far East are the most endemic goiter prone areas. In some endemic areas goiter incidence is increasing." 


Iodine deficiency was described as follows in a 1993 editorial in the New England Journal of Medicine: "The most important effects of iodine deficiency are on the developing central nervous system, and they form a continuum from mild intellectual impairment to full blown cretinism." Prevention of iodine deficiency diseases was described in 1988 by the United States Surgeon-General as follows: "Prevention is best achieved through the ionization of salt on a national scale at a level of 1 part iodine to 10,000-20,000 parts of salt." 



UNICEF, the International Council for Control of Iodine Deficiency Disorders, the European Thyroid Association, Kiwanis International, some countries (e.g. Canada) and the World Bank have called for national and international action to control this widespread public health problem. The World Summit for Children called for universal ionization of salt with a target of 95% ionization in each country by 1995. By 1994, 94 countries had national plans for ionization of salt, with 58 countries, including almost 60% of the world's children, on schedule. Progress is being made, but inertia and complacency are still barriers to achieving this goal.


Osteoporosis: Osteoporosis is an important condition with serious health consequences, particularly among older women in terms of fractures of the hip, the spine and forearm. Hip fracture mortality is between 12-20% and many survivors are institutionalized as a result of complications. Osteoporosis is preventable to a large degree by adequate calcium, vitamin D supplementation and exposure to sunlight from the early years of life. Fluoridation of water may have beneficial effects. Exercise also helps to increase bone mass. Because of the increasing population of elderly persons, especially women, osteoporosis and its complications are important problems for preventive, curative and rehabilitative services as well as an issue for health promotion in terms of dietary and other self care and preventive measures. 

Eating Disorders

Eating disorders are an important health risk for teen-aged girls and an occupation relate heath risk associated with sports, ballet and modelling. These disorders can be communicated between people by group pressure of fashion, precedent and close contact among teenaged girls and young women. Fashions in a society have great influence on vulnerable adolescents who can enter a cycle of self denial or purgation that may be extremely destructive and even fatal.


Anorexia Nervosa: Anorexia nervosa is a self-imposed severe dietary restriction which may be chronic or acute. This condition is most common among teenage girls and occupational groups including models and ballet dancers. Anorexia is often associated with laxative and diuretic abuse or excessive exercising. Specific features common to anorexia nervosa are: abnormal sensitivity to being fat and fear of losing control over the amount of food eaten; severe restriction of food intake and refusal to accept food; marked weight loss; cessation of menstruation; damage to dentition and chronic tooth pain; more serious consequences including liver and heart muscle damage. The psychological features of rigidity, perfectionism and fear of obesity preceding the condition are usually resistant to treatment. Hospitalization is commonly required and is combined with antidepressants and behavior therapy. Anorexia nervosa may lead to death by self starvation.


Bulimia or Binge-Eating: A binge-eater has a compulsion to eat large quantities of food within a short period of time, usually two hours or less, with deliberate vomiting to expel the food to lose or maintain their weight. Many features are common to both bulimia and anorexia nervosa. The physical effects of this form of eating disorder can be severe (such as esophageal damage from repeated vomiting) but usually less so than anorexia nervosa. The presence of depression may require antidepressant therapy supported by psychotherapy techniques or behavior modification therapy and hospitalization. Like anorexia, this disorder is most common in societies which promote images of beauty as thinness through advertisement and related social pressures affecting the psychologically vulnerable with poor self-images. 
Diseases of Overnutrition

Though media attention tends to focus on the extreme forms of malnutrition, the more common nutritional health concerns in industrialized countries are those relating to specific deficiencies and dietary imbalances. The 1988 United States Surgeon-General's Report on Nutrition addressed the problems of nutrition in a developed country in the 1990s, with an emphasis on a type of malnutrition which could be described as overnutrition. The report also addressed the issues of specific vitamin and mineral deficiency states and food fortification. Diseases of overnutrition, discussed in chapter 5, are of increasing importance in developing countries as well, as the diseases of improving standards of living affect growing middle classes, as social patterns, food and eating habits switch from traditional styles toward western diets including excess calories, especially from fatty foods and red meat. 


Overweight/Obesity: Economic development leads to changes in a population's diet. Dietary habits identified with an "affluent" or Western lifestyle are characterized by an excess of energy-dense foods rich in fat and free sugars with relative deficiency of complex carbohydrate food. Modest improvements in the economic state of a country are associated with an epidemiological shift characterized by a rise in the incidence of chronic diseases of middle and later adult life. In developing countries, these typically coexist with the traditional and persistent problems associated with nutritional deficiencies. The medical importance of obesity has only relatively recently become appreciated.


Obesity is an excess of fat in the body caused when energy consumed has been greater than the 

energy expended. Nutrient excess may occur in the short term or over a long period of time (chronic nutrient toxicity). Excessive weight for body size is a public health problem because it is associated with premature death and is a risk factor for coronary heart disease, diabetes mellitus, hypertension, asthma and gastrointestinal disorders. While there is evidence of a genetic predisposition for obesity, diet and other environmental factors, such as a sedentary lifestyle, can play a major role in excess body fat. 

  
Restriction of caloric intake and increased exercise are advisable for those individuals seeking to lose excess weight. Obese individuals tend to be inactive; attempts to increase physical exercise have well-documented health benefits. Drugs and fad diets are treatment techniques which have the potential for damaging one's health, and any weight-loss tends to be temporary. Surgical treatment may produce permanent weight loss but often with serious side effects, such as chronic diarrhea. Nutritional counseling and assistance in development of nutritious and low-fat diets will be more useful, especially when accompanied by exercise.


Obesity is extremely resistant to treatment, thus primary prevention of obesity is a major public health target. This requires health education of mothers and very young children in proper nutritional practices. Eating and physical activity habits learned in childhood are very difficult, although not impossible, to change. Information about food choices should highlight the need to reduce fat and salt intake and increase dietary fiber and complex carbohydrates. Food labeling can serve to inform the individual of the caloric and fat content of items intended for consumption. The individual, as well as governments, schools, parents, the media and communities, all have responsibilities in health promotion for prevention of obesity. 


Diabetes: Diabetes mellitus is a chronic metabolic disorder found throughout the world. It develops in individuals who lack sufficient insulin production or whose insulin is impaired in function. As a result, they have reduced capacity to utilize glucose derived from carbohydrate foods or from body stores of glycogen. Type I, insulin dependant diabetes (IDDM) or juvenile diabetes appears in childhood or adolescence due to failure of insulin production is not diet generated, but its management requires dietary controls, as well as insulin. Type II or mature onset, nutritional, Type II or non Insulin Dependent Diabetes (NIDDM) occurs in middle adulthood or the elderly, mostly due to excess dietary caloric intake, with saturated fats and low intake of dietary fiber, resulting in decreased insulin sensitivity and abnormal glucose tolerance. Genetic predisposition and possibly fetal influences result in high prevalence of NIDDM in some ethnic groups such as native Americans, but is magnified by societal factors including poor diet, lack of physical exercise and alcohol abuse.  This interacts with other risk factors, such as body weight, to instigate the onset of disease.


Type I and Type II diabetes both require careful nutrition. Since the discovery of insulin by Frederick Banting and Charles Best in Toronto in 1921, IDDM has been managed by regulation of blood sugar with daily insulin injections, with monitoring of blood sugar, diet and exercise. NIDDM is controllable by diet and exercise, but may also require medication to lower blood sugar. Approximately 80% of patients with non-insulin dependent diabetes are obese. Modern public health emphasizes weight reduction for obese diabetic patients to reduce their high risk of coronary heart disease and stroke. Diabetes and its complications as public health problems are discussed in chapter 5.


Cardiovascular Diseases: As discussed in chapter 5, a strong relationship exists between diet, life style and the risk of cardiovascular disease (CVD), and especially between saturated fat intake and incidence of this disease. Cholesterol levels can be reduced by lowering dietary intake of foods high in cholesterol, and by increasing foods with fiber and high density lipids, such as olive oil and avocado. 


Mortality from coronary heart disease an strokes has declined dramatically in western countries, but strokes still occur in some half million persons in the United States each year with some 150 thousand deaths and large numbers of disabilities and associated health care costs (estimated at $11 billion in the late 1980s in the US). Estimates of incidence of strokes based on the Framingham study (chapter 5) underestimate the true incidence since the study is primarily of a white middle class population; more representative population based studies report higher rates since strokes are commoner in back and hispanic populations. 



Hypertension and diabetes are major risk factor for heart disease and stroke. It is associated with imbalanced nutrition, with excess fats and low intake of fruit and vegetables. Primary prevention is largely dietary, with weight loss, salt restriction, smoking cessation and increased physical activity. Nutrition and diet play a major role in clinical care of the patient with cardiovascular diseases and in public health policy related to food, nutrition and population awareness. Alcohol, especially re wines, in moderation, has a protective effect against coronary heart disease, but in excess contributes to increased rates. Clinical and health promotion intervention in the form of dietary manipulations to reduce fat intake, body weight and restrict salt intake have contributed to lowering blood pressure and, reducing the risk of CVD.


Cancer: The relationship between specific nutrients and cancer is less well established than between diet and cardiovascular disease (chapter 5). The relationship of food consumption data and cancer rate is supported by studies including: changing cancer rates in ethnic groups after migration with changes in dietary patterns; case control studies of cancer patients and controls; prospective studies of populations with known dietary habits; and animal experimental data.


Cancers in which diet is implicated as an etiological factor include cancers of the oral cavity and pharynx, larynx, gastrointestinal tract, breast, liver, pancreas, lung, endometrium, cervix and prostate. It is currently accepted that there is a relationship between diet and specific cancer sites. The strongest dietary associations are high fat intake with cancers of the prostate and colon; high body weight with cancer of endometrium; alcohol and cancer of the esophagus; and smoked, pickled or salted foods with cancer of the stomach. The protective effect of a diet high in fruit, whole grains and vegetables on colon and other cancers are possibly due to vitamin A and C 

and their antioxidant effects.


Some epidemiologists attribute 30-40% of cancer in men and 60% in women as diet related. Since the 1960s, there has been a growing consensus that diet plays an important, although still undefined role in carcinogenesis. The "Mediterranean diet," low in total and saturated fat, high in green and yellow vegetables and citrus fruits and low in alcohol, salt-pickled, smoked, and salt-preserved foods is consistent with a lower risk of many of the currently major cancers. 



Dietary guidelines for prevention of cancer currently focus on the following:

* High intake of fruits, vegetables and whole grains;

* Low intake of salt cured, pickled and smoked foods;

* Low animal fat consumption (with <30% of total caloric intake of fat from all sources);

* Moderate alcohol consumption;

* Moderate caloric intake and physical activity to reduce obesity.



Table 8.8: Association Between Selected Dietary Factors and Specific Cancer Sites

	PRIVATE 
Cancer Site
	Body 

Weight


	Fat
	Fiber
	Fruit/

Vege-

tables
	Alcohol
	 Smoked,

salted,

pickled

	Lung
	0
	0
	0
	 P
	0
	0

	Breast
	 C
	 C
	 0
	0
	 C
	0

	Colon
	0
	  C* 
	P
	 P
	0
	0

	Prostate
	 0
	 C*
	 0 
	0
	0
	0

	Bladder
	 0
	0
	0
	 P
	0
	 0

	Rectum
	0
	 C
	0
	 P
	0
	0

	Endometrium
	 C*
	 0
	 0
	0
	0
	0

	Oral
	 0
	0
	0
	 P
	 C
	0

	Stomach
	0
	0
	0
	 P
	0
	C*

	Cervix
	 0
	0
	0
	 P
	0
	0

	Esophagus
	 0
	0
	0
	0
	 C*
	 C



Note: C = contributes to development of cancer;



C* = greater contribution to the development of cancer;

    

P = protective effect against cancer; 

           

0 = no known effect.


Source: Diet, Nutrition, and Prevention of Chronic Disease, WHO Technical Report Series, 1990; and Surgeon 

General's Report, op cit.


Public health nutrition incudes a wide ranging program of health education and health promotion programs are effective primary prevention. Governments, especially departments of agriculture and finance should take steps to ensure fruit and vegetable supply at low cost to the consumer.

Supply and pricing issues are generally locate in departments of agriculture an the interests of farmers, producers, and a very large food industry are involved in these issues. They exist within a social context in which public opinion and purchasing power affect the type of produce offered and available.

Nutrition in Pregnancy and Lactation

Pregnant women and lactating women are in effect feeding two people. They must eat enough to meet their own needs at a time of increased need, as well as for the growth of the fetus and infant. During pregnancy, a woman needs 300 extra calories and an additional 20 grams of protein per day. During breast feeding, the mother needs an extra 500 calories and 30 grams of protein above her dietary needs based on height, weight an activity levels. The needs for all vitamins and minerals are similarly higher during pregnancy and lactation.


Adequate nutrition and weight gain during pregnancy is important for the development of the fetus and the woman;s heath. Weight gain of a mother is a good predictor of birth weight of her infant. Since infant birth weight is a determinant of potential for survival and future development, recommended weight gain for the mother is important to achieve. Women who are of normal weight for their height or slightly overweight women have better pregnancy outcomes than those who are underweight. 


Both caloric intake and nutritional quality need to be considered. A pregnant woman needs to increase her intake of folic acid, iron and certain trace elements. This can be done through supplementation as well as food fortification. Other factors influencing weight gain include smoking, strenuous physical work and chronic illness. The social pressure on women to be thin may make it difficult for some to allow themselves adequate weight gain. For an in-depth discussion on nutritional needs during pregnancy, see chapter 6. 


Mineral and vitamin supplementation is also important in pregnancy and lactation; iron, folic acid and vitamin a are especially important when these additional needs cannot be met from diet alone. As noted in chapter 6, the need for folic acid supplements precedes pregnancy in order to prevent neural tube defects in the fetus, since the neural tube develops in the first weeks after conception when a woman may not realize she is pregnant. Since not all pregnancies are planned and pre pregnancy preparation is not common, fortification of flour with folic acid has been made mandatory in the United States in order to prevent neural tube defects. Food enrichment is discussed later in this chapter.


Lactating women should continue iron, folate and vitamin supplementation. Return to pre pregnancy weight is often a major preoccupation but should be secondary to meeting the calory, micronutrient, micronutrient and fluid needs of lactation and energy requirements of caring for a newborn. 

Promoting Healthy Diets and Lifestyles
 


Nutrition plays a central role in health of an individual and a population make this a major function of public health. Nutrition is also a very personal matter and requires understanding on the part of each individual as well as the society which deals with food and agricultural policies, costs and infrastructure, cultural standards, food enrichment and many other aspects of nutrition. Education of the public in nutrition is a part of creating a social awareness of nutrition and its role in heath.


Nationwide and community-based education to promote healthy eating patterns is an essential part of health promotion. Education for health can be promoted by departments or ministries of health, education and agriculture, as well as by Non Government Organizations. Availability, quality, variety and cost of foods depend on national policy, economics and personal preferences, knowledge and community patterns. A nutrition program should provide consumers with information regarding food selection and consider why people make their choices and the individual's responsibility for health. 


Healthy eating behaviors is part of all stages of life. Beginning in grade school, children can be taught about the nutritional values of foods. School curricula and teacher training should provide sufficient background in nutrition to provide children with guidance in food selection and promote desirable food habits. Child and adult education programs offer opportunities to emphasize the value of nutritious, balanced and adequate diets for child and maternal health. Dietary diversification programs need to take into account cultural beliefs about appropriate foods for different age groups, economic barriers to a healthy diet and the availability of food types. The use of mass media to inform populations of food choices should not be overlooked. 


Food support programs should be use to promote healthful nutrition. Community promotion of healthful nutrition can be implemented through schools, health and social services especially for vulnerable groups, including women at the age of menopause, single parent families, the elderly, homeless and the immunocompromised. 

Dietary Guidelines

Dietary guidelines provide a basis for individual and community education regarding healthful nutrition. The following pyramid of recommended daily nutrition should serve as guideline for healthy eating. Adolescents, pregnant and nursing women require larger amounts than adults in all categories. The elderly need to include in their diet, eight 8 ounce servings of water because they have a reduced thirst mechanism and need to drink regularly. They should give preference to the dark green and yellow vegetables; dairy foods selected should be low fat and the meat, poultry and fish should emphasize fish, poultry and lean meat; breads should be whole grain and enriched, if possible, with minerals and vitamins. The elderly should also use daily supplements of calcium, vitamins D and B12, since it is difficult to get a sufficient supply of these important micronutrients from foods alone. 



Table 8.9: Recommended Daily Servings of Food (Serving sizes in parentheses)
	PRIVATE 

                                    Fats, oils    / \   Use sparingly

                                    Sweets     / Not  \ 

                                    Sugar    /   much   \

                2-3 servings
       /-------|------\    2-3 servings of meat,  

                Milk, yoghurt          /   2-3   |  2-3   \   poultry, legumes, fish, 

                Cheese (90-125 g)    /           |          \  beans, eggs, nuts (60-90 g/serving)

      

             /-------------|------------\

       3-5 servings of green    /     3-5     |   2-4        \  2-4 servings of fruit 

      vegetables (1/2 cup each)/              |               \    (serving = 1 banana,

                               /                |                 \  orange, apple, or 1/2 melon)



       /-------------------|------------------\

          6-11 servings     /                                         \ (Servings = 1 slice bread, 

        bread, cereal,     /               6-11 servings                \  1 medium potato, 

                           /                                                \  3-4 spoons pasta,

                         /                                                   \  1 cup rice)


           /-------------------------------------------------------\





Source : United States Department of Agriculture, and Willett WC. Diet 


and health: what should we eat? Science, 1994;264:532-537.


Note: A serving size is approximately 75-100 calories.



      Adolescents, pregnant and nursing women require larger amounts than adults in all categories. The elderly need to include in their diet, eight 8 ounce servings of waterbecause they have a reduced thirst mechanism and need to drink regularly. Their vegetable intake should be the dark green and yellow vegetables; dairy foods should be low fat and the meat, poultry and fish wshould emphasize fish, poulty and lean meat. The el;derly should also use daily supplements of calcium, vitamins D and B12, sicne it is difficult to get a sufficient supply of these important micronutrients from foods alone. 



Canadian Nutrition Recommendations include:

 1. Energy consumption to maintain body weight within the recommended range;

 2.  Essential nutrients in amounts recommended;

 3.  No more than 30% of energy as fat and no more than 10% as saturated fat;

 4.  No more than 55% of total energy as carbohydrate; 

 5.  No more than 5% of total energy as alcohol, or two drinks daily, whichever is less;

 6.  No more caffeine than the equivalent of four cups of coffee per day;

 7.  Reduction in sodium content of the diet;

 8.  Consumption of a variety of green and yellow vegetables, tubers, citrus fruits;

 9.  Consumption of whole grains and cereals;

 10. Minimize the contamination of foods with carcinogens from any source (e.g. pesticides, 
barbecuing). 

Vitamin and Mineral Enrichment of Basic Foods


Health education regarding good nutrition practices alone is not sufficient to prevent significant manifestations (borderline or clinical) of vitamin and mineral deficiency states in vulnerable sections of the population even in wealthy countries. It is a public health responsibility to ensure that all people get an adequate basic vitamin/mineral daily intake even if their food budget or knowledge is limited. This can best be assured through the appropriate vitamin and mineral enrichment of basic foods, such as bread, milk and salt. Food enrichment to provide basic essential trace elements is standard practice widespread in North America. It must become a basic component of modern public health in nations where it has not yet been implemented.


In the United Kingdom, enrichment of white flour with two vitamins, thiamin and niacin, as well as two minerals, iron and calcium, has been compulsory since World War II. As a result of the previously mentioned 1971 national Canadian nutrition survey, the Canadian federal government's Food and Drug Directorate passed regulations which made it illegal to sell milk products without vitamin A and D, bread without iron, vitamins B and niacin, or salt without iodine, each to specified levels. In the United States, enriched bread is permitted and defined in FDA regulations, and very widely practiced, with most breads enriched in keeping with these regulations. 


In the early 1990s studies in the United Kingdom showed the protective effects of folic acid, if taken prior to and during pregnancy, against neural tube defects (NTDs) including anencephaly and spina bifida. This important finding raised new possibilities for prevention of birth defects by nutritional means. For planned pregnancies among educated women, this can be done through education and physician advice and taking of folic acid supplements prior to and during pregnancy. However, this is not practical for the majority of pregnancies. The alternative is addition of folic acid to a common food such as bread to reach the population at risk to prevent these fatal or difficult to manage birth defects. As a result, folic acid fortification of flour or bread is recommended by the United States Public Health Service (and a United Kingdom Expert Advisory Group) and adopted in federal regulations in 1996.


Controversy in Food Enrichment

Food enrichment is not widely practiced internationally. Inaction where food enrichment is concerned is based on inertia, tradition, lack of a strong professional lobby group on health/nutrition issues, interpretation of food fortification as an invasion of personal rights, and the lack of perfect evidence of deficiency states. Costs are not the issue since the cost of enrichment of a loaf of bread with iron, vitamins B and niacin is $0.001, and the vitamin A and D enrichment of milk, or iodine in salt are of similar magnitude. The population-based strategy is justified because fortification is inexpensive, harmless to others.


Is food enrichment an infringement of personal rights, or a manifestation of "paternalism versus liberalism"? It is the most liberal countries, including Canada, the United States and the United Kingdom which have adopted food enrichment for the common good, whereas the tradition-bound, more centralistic, less liberal countries have persisted in ignoring this issue. Chlorination and fluoridation of community drinking water are relevant precedents with positive experience in the western world. The philosophy of health promotion is based not only on prevention of disease, but also on ensuring an optimal health environment particularly for the vulnerable groups in society (see chapter 7).


Mandatory enrichment should be supported by mandatory labelling requirements, monitoring of levels of vitamin and mineral enrichment, and continuing health education on appropriate eating habits. National monitoring of the nutrition status of the population should be carried out in sentinel population groups through appropriate measurements (i.e. hematologic, biochemical and anthropometric).


While malnutrition is widespread throughout the world, it is most common in the form of micronutrient deficiencies. These are not only health problems, as defined by the Word Heath Organization and UNICEF, affecting well being and but also the economic growth potential of a population. The World Bank has increasingly accepted the importance of public health nutrition as a basis for infrastructure and economic growth, with nutrition interventions being among the most cost-effective public health measures. The include: nutrition education (including promoting breast feeding), micronutrient fortification, micronutrient supplementation, food supplementation, food price subsidies, and control of parasitic diseases (World Development Report, 1993).  

Food and Nutrition Policy

A national food policy aimed at prevention of nutritional disease can only succeed with continuous intersectoral cooperation. Regulation of food products by public health authorities involves national and provincial governments, as well as the local health authority. The food processing industry must be educated to compliance and self-regulation as part of a corporate culture working within adequate government regulation and educated consumer demand, with the competition of the market place serving a positive role. Active support is needed from government departments or ministries, food manufacturers, community leaders, health professionals, educators, women's groups and the media in informing the public of the key issues.

PRIVATE 

BOX 8.2:  FOOD AND NUTRITION POLICY: 


RESPONSIBILITIES OF NATIONAL AND INTERNATIONAL AUTHORITIES
International Agencies: Establish and promote the science and practice of food production, processing, distribution and marketing for adequacy of nutrition internationally. Agencies concerned include the United Nations Food and Agriculture Organization (FAO), the World Heath Organization, UNDP, the World Bank and many bilateral governmental aid agencies, e.g. USAID.

National Authority: Establish national standards and regulatory requirements in such areas as food safety, labeling, fortification and food content; responsible for regulating imported foods; establishing standards and enforcement of safety, packaging, and labeling; promotion of nutrition education and policies by government; coordination with the other departments of government, e.g. Agriculture and Trade and Industry and international agencies.

State/Provincial Authority: Legislate ordinances which reinforce national standards; licensing of food establishments; supervisory and regulatory functions.  Coordination with agricultural and industry departments of government; nutrition education; liaison with private food production, processing and marketing industry.

Local Authority:  Supervision of local food producers; inspection of meat and dairy products and certain processed foods; monitor school lunch programs; provision of nutrition services and education; periodic inspection of public eating places.  Promotion of nutrition education, breast feeding and healthy weaning practices.  Provision of well child care including growth monitoring and nutrition education.

2

The Evolution of a Federal Role: The US Department of Agriculture has been a force for improved nutrition for the past century with extension or outreach education programs, research in food and agricultural development and in food supplementation programs. The federal role in nutrition research began in 1887 with the establishment of a nutrition laboratory which was the forerunner of the National institute of health. The USDA instituted food monitoring programs in 1893 and extension services to promote nutrition education in 1914. 


In 1917, national concern for nutrition increased as a result of findings of large numbers of draftees being rejected from military service because of poor nutritional status, e.g. goiter. The US Food Administration was established to supervise food supply during World War I. National initiatives in nutrition increased during the Great Depression (1929-1936) with use of surplus agricultural commodities for food relief. This initiative later developed into routine school lunch programs on a national level continuing to the present time. 


In 1927 the US Food and Drug Administration (USFDA) was established. In the 1930s, the USDA conducted the first nation-wide food consumption surveys, and in 1939 a federal food stamp program was established. In the 1950s-1960s, food stamp and lunch programs were expanded. In 1972, the USDA established the Woman's Infants and Children Program (WIC) providing food supplements to needy pregnant women and children at risk. Programs to provide meals for the elderly were also developed and the school lunch program expanded to include breakfasts in needy communities. 

In 1940 report on malnutrition in US ed to a national nutritional conference - Recommended Dietary Allowances (RDAs). In 1941 the FDA issue enrichment standards of flour and bread with vitamin B complex and iron, an in 1942 mandate addition of vitamins A & D added to milk and margarine. Following World War II, and in 1946 a national School Lunch Program was established. In 1965, as a part of the War on Poverty, the Food Stamp Act was passed by Congress, followed y the  Child Nutrition Act and School Breakfast Program in 1966. The National Health & Nutrition Examination Survey (NHANES I), II (1976-80), and III (1988). 


The WIC supplementary food programs for women, infants and children and the elderly

initiate din 1972, and mandatory labelling of foods with added nutrients or nutrient claims. Enrichment of infant cereals and formulas with vitamins B1, B2, B6, and iron with vitamin C in drinks and desert powders. In 1979, a Nutrition Policy Board and Surgeon General's Healthy People established Nutritional Objectives for the Nation. In 1988, the Surgeon General's Report on Nutrition and Health

provided a new emphasis on nutrition in national health policy. Federal regulations were issued in 1993 nuder the Nutrition Labelling and Education Act, an in 1994 regulations issued for labelling of meat and poultry. In 1996, federal requirement for addition of folate to enriched flour, an in 1998 federal agencies recommended vitamin B supplements for older persons.


Nutrition Issues in Development Policies: Countries or regions that are poor and suffer from high rates of borderline or overt malnutrition must take into account nutritional needs of the population, as an essential part of planning for development. Economic development and nutritional status are directly related as a malnourished population is not productive. Efficient planning and policy making requires all governments to establish a cycle of assessment, intervention and monitoring of the existing nutritional situation.


Piped or clean water and public sanitation and improved food safety help to reduce diarrhoeal disease, which especially in children, aggravates malnutrition. Loans and technical support for development of small agricultural, food production and marketing businesses in rural and poor urban areas can improve food supply and food quality reaching a poor population.


Successful nutrition policy ultimately depends on consumer knowledge and access to quality foods at costs that are affordable. Fortification is an important supplement, but education of the producer, processor, marketer and consumer are no less vital. Consideration must be given not only to the supply of food and nutrients but also to the short and long-term effects of agricultural policies. Food security policies must aim to guarantee all families access to their minimum food requirements.  


The cost to the health system of sickness associated with over or undernutrition alone justifies expenditures on educational effort to reduce the burden of disease or disability associated with inappropriate nutritional status. 


The Role of the Private Sector and NGOs

The private sector grows, processes and markets food and thus plays a vital role in nutrition and food safety. This includes the farmer producer, but equally the food processor/marketing industry. The private sector responds to the consumer but can also create demand for new products with a health component by labelling, advertising and marketing practices. 


Manufacturers of salt initiated ionization of salt in the united States, with widespread manufacture and marketing of iodized salt to prevent goiter was initiated in 1924. Baby food manufacturers enriched their products with vitamins and minerals without being required to by law. Where governments are reluctant to mandate food enrichment, private industry may already have taken the decision to do so. This can be a valuable marketing tool, and where government regulations stipulate permissible enrichment, private industry fulfills an important public health function by pursuing enrichment policies. 


 NGOs have played important roles in nutrition especially in the form of women's organizations. This was seen in the early part of the 20th century in rural women's organizations in North America which promoted better nutrition through education and consciousness raising. Lobbying government and private industry for constructive nutrition policies is also important for promoting better nutrition for vulnerable groups. Concern for nutrition of the elderly is an area where NGO support for nutritional assistance programs can be very effective. Women's magazines have also played an important role in disseminating information on healthful diets and raising interest in the relationship of nutrition and health.


The Role of Health Providers

Providers of care have a pivotal role in education of patients regarding appropriate nutrition during normal healthy periods and certainly during illness. The provider of health care has the trust of the patient and the professional knowledge to convey information to the patient in a time and manner that may be more effective than any other form of education. This includes the person at risk for development of ischemic heart disease, hypertension, or other diseases associated with nutritional factors.


Malnutrition is associated with an increase in morbidity from infectious and chronic diseases. Conversely, disease, whether infectious or chronic, can cause a worsening of underlying malnutrition. Health providers need to be sensitive to these interactions and aware of their consequences. Prevention and management of infectious diseases can have an important effect on the nutritional status of children at risk for protein energy malnutrition, growth faltering or failure to thrive. Episodes of diarrhoea managed adequately with replacement of lost fluids and salts using oral rehydration therapy (and antibiotics only in clearly indicated situations) have less growth faltering than otherwise. Identification of children at risk for malnutrition or failure-to-thrive can result in additional attention and instruction of the mother regarding appropriate nutrition. Counselling for nutrition according to age and needs is a key element of all patient care.

Nutrition Monitoring and Evaluation


Ongoing monitoring of the nutritional status of representative samples of the target population is an essential part of monitoring the health of a population. This may be done through population samples or at selected sentinel centers. Nutrition monitoring systems, such as the National Health and Nutrition Examination Survey (NHANES) in the United States, enable governments to monitor trends in food intake of individuals sampled and on nutritional status and general health of the population. Study results can direct policy makers in dietary standards and recommendations for manufacturers, state and local government and the general public. 

Table 8.10: Standards and Samples for Monitoring Nutrition Status of Population   

	PRIVATE 
Standards/Samples
	Factors

	Reference standards
	International standards preferable to local standards to compare and monitor changes over time with optimal "ideal growth" population ("gold standard") as a standard measure for comparison 

	Representative samples
	Epidemiologically representative sample of total population at risk

	Sentinel populations
	Monitor population in particular program such as food supplement program (e.g. WIC) or attenders of a mother and child preventive care program

	Sentinel centers
	Selected places of contact with population in which monitoring can be added to basic program such as MCH centers, emergency rooms, doctors offices



Surveys of food purchases and consumption through direct observation, food supply surveys and interviews of family members, can provide valuable nutrition monitoring data as can interviews with food marketing networks. Anthropometric measurements of height and weight, skin fold and body mass studies provide valuable data on nutrition status, as do hematologic (iron, ferritin) and biochemical indicators (cholesterol, lipids, fasting blood sugar, vitamin levels). Large scale surveys are costly, so sentinel center studies in selected representative locations may be more practical and can provide time trends in successive cross-sectional studies. 


Standard Reference Populations 


Reference populations are used for this purpose and have been found to reflect the "optimal" growth of children who are not excessively ill and who receive what is currently thought to be "good nutrition". The data may be presented in chart form for the study population as compared to the norm. The data may be presented as percentage of the median; recorded weights or heights at specific ages for the individual or group of children are seen graphically at different ages. 


The United States National Center for Health Statistics growth patterns data derived from a white middle class population sample has become increasingly used internationally as the standard reference population. The NCHS standard was adopted by the World Health Organization so as to have an international reference population. WHO concluded that child growth potential is similar across national and ethnic lines if nutrition is appropriate and intercurrent illness is not excessive.


There are criticisms of this approach, based on the feeling that local studies should be compared to local conditions. However, this fails to provide for change over time, the possibility of endemic malnutrition and the importance of international standards for comparison. The controversy will continue, but the use of an international standard reference population is widely accepted. 

 Table 8.11: Measures for Monitoring Nutrition Status of Population    

	PRIVATE 
Assessment
	Indicators

	Indirect Measures

	Education levels and cultural practices
	Literacy, years of schooling and especially female education levels are directly and indirectly related to adequacy of infant and child care mediated through improved family incomes and competency in dealing with the challenges of child care; traditional dietary patterns and individual choices 

	Household income and food purchase surveys
	Per capita GNP, average household incomes and other indicators of purchasing power are derived from census data and special surveys, including purchasing practices

	Food balance sheets
	An indirect measure of nutrition state by aggregating national data on amounts of food products adding imports, subtracting exports. The balance is converted to calories, deriving per capita consumption which are reasonable estimates of actual average intake

	Infant mortality, LBW
	Where these rates are high, it is assumed that malnutrition is widespread

	Parasitosis
	High rates of parasitosis contribute to malnutrition

	Direct Measures

	Clinical assessment
	Hospitalizations with primary or secondary diagnoses serve as index cases of extent of nutritional problems such as rickets, diabetes 

	Anthropometric measures

and surveys
	Weight and height for-age and weight for height using WHO/NCHS standards now recommended for use as the international "gold standard". Skin fold thickness of upper arm is also widely used. These indicate protein/calory status of individual child or the population of children. Body Mass Index is another widely used measure 

	Biochemical measures and surveys
	Examination of body fluids including blood, urine are measures of nutrients or indicators of complex metabolic processes. Anemia is measured by hemoglobin, hematocrit, serum iron or ferritin. Thyroid function tests and iodine levels in urine measure iodine status. Vitamin C in cells and serum, serum levels of vitamins B and D also are used. These are expensive tests not readily available for surveys. Surrogate cheap field tests such as Zinc Protoporphyrin can serve as indicators of blood lead and or anemia. Routine fasting blood sugars on pregnant women can give an idea of prevalence of glucose intolerance

	Dietary assessment
	Dietary surveys in institutions or households are based on recall of intake over past 24 hours or 7 days, or on dietary records weighing food served and uneaten.


 
Anthropometric measures, first developed in the 19th century by Richer using skin fold thickness as an index of fatness. During World War I, Matiega developed studies of measuring the composition of the homan body to assess physical efficiency of soldiers. Anthropometry incudes composition of the body at the atomic, molecular, cellular, tissue and whole body levels. Whole body studies measurements of body weight and stature, including skinfolds, circumferences and bone measures. These studies have clinical as well as public health importance. The association between weight loss and disease outcome has become a useful predictor of prognosis in individual patient care.


Measures use widely in anthropometry include:

1. Height and weight to calculate BMI;

2. Knee height to predict adult stature;

3. Circumferential measures, including head, mid upper arm, mid-thigh and mid-calf;

4. Skinfold measures, including biceps, triceps, sub-scapular area (1 cm below lower angle of scapula), supra-iliac (mid-axillary 2 cm. above iliac crest), thigh, and calf.  


Some combinations of these are used to calculate fat an fat free content of body mass, useful for clinical assessment and special studies of groups. Fat free body mass (FFM) indicates the muscle mass for nutrition studies or in patients in long term nutrition followup and for teaching purposes. 


Measuring Deviation from the Reference Population



Comparing the growth pattern of a study population to a standard provides a comparison similar to measuring a blood cholesterol and comparing it to a normal range. A simple method of surveying a population for comparison with a standard such as the NCHS/WHO reference population, is to record heights and weights of children presenting for immunization on a standard growth chart and comparing the clustering of those observed to the international standard. This provides personnel in primary care a method of monitoring their population they serve.



Z-scores are a widely used method of showing anthropometric data compared to a standard. A Z-score shows deviation from the mean in terms of standard deviations. Thus the birth weight or growth pattern of children may be compared to a norm in standard deviations and not absolute numbers. Observations representing 68% of a normal distribution curve are included within one standard deviation, while 95% are included within 1.96 standard deviations (see chapter 4). Z-scores simplify graphic summation of the data in anthropometric studies. 


Table 8.12: Classification Systems Used Internationally for Monitoring Child Growth

	PRIVATE 
Classifications
	

	Gomez (Weight-for-Age)
	Median weight-for-height of those 90% or more of median considered normal; those 76-90% called mildly malnourished (1st degree); those 61-75% of median, moderately malnourished (2nd degree); those 60% or less as severely malnourished (3rd degree)

	Waterlow (Weight-for-Height and Height-for-Age)
	Height-for-age identifies past malnutrition, and weight-for-height indicates current malnutrition; uses NCHS/WHO reference population

	NCHS/WHO
	Weight and height for age, weight for height and head circumference standards based on NCHS survey finding of primarily white middle class children from Iowa; this is accepted by WHO as an international standard

	Shakir Arm Circumference
	A well nourished child has same arm circumference between 1-6 years. Shakir used tape measurement of arm circumference as a simple screening device for severely undernourished preschoolers; effective for case finding of moderate to severe malnutrition


Food Quality and Safety


Foodborne disease is a major public health issue in all societies. In developing countries this is one of the major causes of morbidity and mortality, and even in the most advanced countries great care must be taken by governments, the food industry and the consumer to prevent foodborne disease. Both government and the food industry have a vested interests in providing nutritious and safe food to the public at reasonable cost. Other concerns to private industry are: attractiveness of food and its packaging, long shelf life, low rates of loss of food or spoilage, contamination and deterioration. Because the food producer and the processing/marketing industry wish to maximize their profit, self-policing is not sufficient, and a strong governmental regulatory agency is necessary to protect the public interest. 


Fruit and vegetables contaminate with enteric pathogens are common causes of disease. Ingestion of contaminated products result in frequent outbreaks of gastroenteric disease, and contribute to the background level of diarrhoeal diseases not necessarily identified as outbreaks.


Animals used for human food can be a source of transmission of communicable disease as well as chronic disease. This may be in the form of infectious diseases when food is contaminated with pathogenic organisms during growth, transportation, preparation, storage or handling before consumption. Food poisoning or diarrhea can result from salmonella on chicken meat or eggs. Animals raised for food can harbor diseases such as brucellosis which can be transmitted to humans through consumption of unpasteurized milk products from infected animals. People can become seriously affected by toxins in food from animal origin, including meat, milk and seafood. Diseases such as brucellosis, anthrax and Rift Valley Fever, can be spread from infected domestic animals by direct contact of persons handling meat products. 


Animal husbandry practices are now part of public health concerns as are food processing, transport and cooking. A large number of cases of dangerous E coli infections resulting from contaminated meat in the late 1990s in the United states, Japan and many other countries show the potential danger even in technologically advanced industrial countries. Use of animal materials, rendered for animal feed is common practice in stead of more expensive alfalfa. This raises serious health risks because of the salmonella and campylobacter it contains. In August 1997, tainted beef found in products of one company resulted in tens of thousands of tons of hamburger meat being condemned. Use of meat and bone meal to feed cattle has been banned in the United Kingdom as a result of the Bovine Spongiform Encephalopathy (BSE or Mad Cow Disease) linked to Jakob-Creutzfeld Disease cases in humans (see chapters 4 and 5). 

 Table 8.13: Food-Borne Disease Agents, Organisms, Chemicals and Vectors

	PRIVATE 
Agent
	Organism/Chemical
	Food Vector

	Prions
	Bovine spongiform encephalitis (BSE)
	Food of animal origin for cattle transmitting Jakob Creutzfeld Disease (CJD) to humans

	Viruses
	Poliomyelitis, hepatitis A and E
	Vegetables, fruit irrigated with sewage, shellfish 

	Bacteria
	Campylobacter, clostridia, E coli, salmonella, vibrio cholera, listeria
	Raw and processed foods contaminated with human, bird or animal excreta

	Moulds
	Mycotoxins, aflatoxins, ochratoxins
	Stored nuts and cereals

	Protozoa
	Amoeba, giardia, cryptosporidia
	Vegetables, fruit, water, unpasteurized milk

	Helminths,

parasites
	Ascaris, fasciola, taenia, trichinella, trichura, opisthorchiasis
	Vegetables, undercooked meat, raw fish from areas with contaminated water, untreated sewage or irrigation water

	Chemicals, agricultural and veterinary
	Pesticides, fungicides, fertilizers, hormones, antibiotics
	Contaminated food from abuse of agents; widespread antibiotic use may engender allergies and organism resistance 

	Heavy metals
	Mercury, cadmium, tin
	Fish, seafood from water contaminated by industrial waste 

	Radionuleides
	Radioactive materials
	Foods contaminated from atmospheric fallout


  Source: Adapted from International Conference on Nutrition, Food and Agriculture Organization, World Health 
Organization, 1992.


Hazards associated with foods require constant vigilance on the part of government, the food industry and consumers. Cooperation between government and food producers, processors and manufacturers is one of mutual interest as well as a regulatory relationship. Private industry has a major role to play in improving food supply, and nutritional quality. The consumer and private industry are both responsible for safe food handling practices, in terms of hygiene, storage and usage. Sources of health-related problems exist at the points of production, processing, transporting, storing, sale and preparation of food products. Outbreaks of foodborne diseases serve as a reminder of the need for careful inspection of fresh produce, meat and dairy products and processed foods on both a national and local basis. 
There are two sources of hazards that can be identified in many agricultural regions. The first is contamination by pathogens. It is not uncommon in developing countries for foods to be exposed to pathogens in use of untreated or inadequately treated sewage water for irrigation, malfunctioning sewage systems, or deliberate use of "nightsoil" for fertilization. Such fruits and vegetables eaten raw can expose the consumer to a host of infectious diseases transmitted via the fecal-oral cycle. Destruction or contamination of food by ruminants, rodents or other pests during growth, harvesting, storage, transportation or processing of food can be major factors in safety and adequacy of food supply. 


A second issue of concern is the hazards posed by ingestion of chemicals used in food production. Mechanized agriculture requires the extensive use of chemical fertilizers and pesticides. These accumulate in the soil over time and also form a residue on the produce grown. Pesticide residues on orchard and field crops and in processed foods include chlorinated hydrocarbons, dieldrin and DDT. Pesticides can cause serious problems of toxic exposure to farm workers, contamination of rain runoff to surface or ground water, and contamination of inadequately washed farm produce. Safety requires consumer self-protection by selection of foods and careful washing before use, but education in reducing use of pesticides is an important primary prevention (see chapter 10). 


Growth enhancers, including antibiotics and hormones to give rapid and vigorous animal growth and milk production, can affect milk and meat products. Prophylactic use of antibiotics may contribute to increasing resistant organisms which can endanger public health. 


Food additives are substances intentionally added to foods to modify their taste, color, texture, nutritive value, appearance, and resistance to deterioration. Some have been in use for a long time, such as sugar, salt and spices. Natural additives are important in processed foods; others have positive public health benefit, such as in added vitamins and minerals. 



Concern over some additives centers on their toxic or carcinogenic effects, and more so when these additives are for cosmetic value only. In 1958, the Food Additives Amendment was added to the United States Food, Drug and Cosmetics Act. This amendment requires food manufacturers to comply with FDA rulings on food additives. It led to the famous Delaney Clause in which any additive which has been shown to be carcinogenic in any amount is banned from use as a food additive. As a result, there was large scale testing of additives. Those additives already in use were categorized as "generally regarded as safe" or GRAS. Some of these were subsequently tested and found to be carcinogenic and removed from general use by FDA ruling.

PRIVATE 
 
BOX 8.3:  FOOD ADDITIVES REMOVED FROM USE BY FDA RULING

1. Cyclamates: artificial sweeteners banned in 1970;

2. Cobalt salts: used to improve stability of beer foam, but associated with heart attacks and was banned;

3. Polyvinyl chloride: use in plastic liquor bottles banned when this carcinogen was found in liquor;

4. Food coloring: some banned since they contained coal tar derivatives shown to be carcinogenic;

5. Pesticides, fungicides and herbicides: EPA found many of these to be carcinogenic; some were banned in the 
US, but continue to be produced and exported.  

3

Methods of preserving foods, some as old as civilization itself, were developed to protect the quality of foods and ensure supply beyond the immediate period of harvesting of crops or foods of animal origin. They are meant to prevent microbial or chemical deterioration of food, without causing harmful effects to the safety, nutritional or aesthetic value or shelf life of the foods.


Techniques developed to protect and preserve the quality of food beyond the immediate period following production are vital to any population group. They are meant to prevent microbiological and chemical deterioration, without harmful chemical, toxic or carcinogenic effects. Some of the major categories of food preservation technology are shown in table 8.15.



Table 8.14: Major Food Processing and Preservation Technologies
	PRIVATE 
Drying
	Radiant (solar), spray, air, freeze or vacuum drying

	Fermentation
	Yogurt, cheese, soya sauce, wine and beer, vinegar, sauerkraut

	Chemical Treatment


	Salting, pickling, sugaring, smoking, fumigating or by food additives

	Thermal Treatment


	Cooking (many forms), blanching, pasteurizing , aseptic filling with high-temperature short-time, retorting

	Cold Treatment
	Refrigerating, freezing

	Radiation
	Microwave, ionizing



While government and industry have major roles in ensuring safe food, final responsibility rests with the consumer. Public education, knowledge, attitudes and practices determine the safety of food served to the family. The consumer in a market economy can influence and even determine which goods to purchase, creating demands felt in the market place which guide producers and processors to change the content, packaging, labelling, advertising and prices. Consumers can influence the market by refusal to purchase goods known to be problematic or lacking nutritional value, an effective part of quality control. Consumer advocacy can also plays a role in food quality, as manufacturers and governments are sensitive to public expression of concern through the media on food quality. The Food and Drug Act setting up regulatory mechanisms in the United States was enacted in response to newspaper articles and novels (The Jungle, by Upton Sinclair) exposing the food quality in the United States in 1906. Consumer boycotts have also made producers very sensitive to public concerns.



Concern for public health aspects of food have increased with serious incidents of food poisoning from new variants of E coli and salmonella resistant to available antibiotics, and as large sectors of the population are vulnerable to infection in immunocompromised persons such as HIV carriers and splenectomized patients. In the summer of 1997, thousands of tons of ground beef were recalled in the United States because of contamination with E coli.


In the 1990s, despite safe water supplies, good hygiene and food technology, food poisoning is increasing in many industrialized countries. Current estimates that between 5-10% of the population of industrial countries are affected annually. In the United States, there are between 3.3 to 12.3 million cases and up to 3,900 deaths per year from food poisoning. Food and water borne disease are perhaps the most important public health problems of developing countries, with 1.5 billion cases and 3 million deaths annually from diarrhoeal disease. Consumer resistance to use of radiation remains high, despite it being widely regarded as probably the safest and most reliable method of protecting food supplies from contamination. This resistance may decline as more instances of food contamination are reported in the public media.

Nutrition and the New Public Health

Population and individual health are closely related to nutrition status. The individual chronically ill patient may experience a serious decline in his or her condition as a result of inadequate daily nutrition. The cost of hospitalization alone for such persons may outweigh the support services that should assist that person in maintaining adequate nutrition. Overt or subclinical deficiency conditions can cause widespread health damage if national health policies fail to take into account current knowledge and practices for their prevention. Failure to implement such policies engenders undernutrition with important health consequences. The success of developed countries in controlling micronutrient deficiency conditions has been partly by social and economic development and improved pediatric care, as well as enlightened food policy with food fortification. Adoption of population oriented food policies is crucial for developing countries to cope with basic undernutrition for large vulnerable parts of the population. 


Similarly, overnutrition and its associated disease, such as diabetes, cardiovascular diseases and cancer are the cause of widespread pathology and use on costly health services, whereas education and other programs of intervention can have important preventive effects. These cannot be addressed solely as individual patient problems, but require a parallel population approach which involves a broad set of food and nutrition policies. The New Public Health takes a holistic approach to prevention and management of disease, as well as promotion of optimal health. Nutrition is central to that task, requiring well planned interventions at the national, community and individual level. 

Summary

While much of the glamour and stress in public health achievements over the past century has involved sanitation and control of communicable diseases, the contribution of improved nutrition to better health has been enormous. Mortality from all causes, including infectious diseases, began to decline in the 17th century, well before organized infectious disease control emerged, and that was, in part, a result of the agricultural revolution and improved food production. 



Today, nutrition is one of the major public health issues of developed countries. The problems are largely of overnutrition or inappropriate balance and excessive caloric intake. In developing countries, mass nutritional deprivation is perhaps the most important public health problems, resulting in wide scale deficiencies of caloric, protein and essential vitamin and mineral. Mid-level developing countries are experiencing rapidly increasing cardiovascular mortality due to excessive animal fat intake as living standards increase for part of the population, with widespread undernutrition for the majority.


Since the 1960s, the people in most industrialized countries have paid a great deal of attention to their personal nutrition, prompted by concern in the media and the health professions. The dietary approach to preventive health care has contributed to the dramatic drop in coronary heart disease, stroke and cancer of the stomach death rates in most western countries.


Monitoring nutrition status and developing national policies to assure adequate and high quality food are major governmental functions. The economic, agricultural and marketing systems all have roles to play in ensuring population nutritional health. Food fortification and promotion of healthful dietary habits are vital to prevent disorders due to deficiency and to excess nutrition. The clinician deals with the individual patient and public health with the community and nation. This duality is the New Public health in which nutrition plays a central role.

Electronic Media
US Food and Drug Administration (USFDA) home page   http://www.fda.gov

US Department of Agriculture (USDOA) home page  http://usda.gov/

   and Nutrient Data Laboratory  ndlinfo@rbhnrc.usda.gov

US Environmental Protection Agency (EPA) home page   http://epa.gov/

Food and Agriculture Organization (FAO) home page   http://fao.org/

Health Canada. Review of Canda's Policiues on the Addition of Vitamins and Minerals, April 1999,  


Canadian Food Inspection Agency via   http://www.hc-sc.ca/food-aliment/ 

US Department of Agriculture National Agricultural Library home page   http://www.nal.usda. 


Nutrient data for specific foods can be found at  http://www.nal.usda/fnic/foodcomp


Nutrient Data Laboratory, Riverdale MD, at ndlinfo@rbhnrc.usda.gov. 
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