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Principles of Nutrition - Nutrients and their functions. Food groups, meal planning, 

Balanced diet, RDA, over nutrition, under nutrition, malnutrition 

PRINCIPLES OF NUTRITION 

 
 

DEFINITIONS 

Nutrition is the study of the influence of food intake on health and wellbeing. 

 
Public health nutrition involves studying the relationship between dietary intake and disease 

(nutritional epidemiology) and applying the knowledge gained to help prevent disease in the 

population (nutrition intervention). 

Dietetics is the application of nutritional knowledge particularly tailored to individual needs. It 

generally involves the use of diet in the treatment and management of disease. 

Energy 

 
• Energy is needed by the body for a number of functions. 

• Energy is provided by the diet (food and drinks) in the form of carbohydrate, proteins, fats and 

alcohol. 

• Energy can be measured in either joules (J) or calories (cal). One calorie is equivalent to 4.184 

joules or one kilocalorie (kcal) is 4.184 kilojoules (KJ). 

• The amount of energy made available to the body by carbohydrates, proteins, fats and alcohol 

varies: per gram of carbohydrate (starch and sugar) provides 16KJ (3.75 kcal), per gram of 

protein provides 17KJ (4 kcal), per gram of fat provides 

37KJ (9kcal), and per gram of alcohol provides 29KJ (7 kcal). Summary provided in table 1. 
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Table 1: Amount of energy made available by different sources of energy 

Energy Source (per gram) Kilojoules (KJ) Kilocalories (kcal) 

Carbohydrate 16 3.75 

Proteins 17 4 

Fats 37 9 

Alcohol 29 7 

 

• Energy balance occurs when energy intake (food and drinks consumed) equals energy 

expenditure. An individual in energy balance will maintain their weight. Increases in energy 

intake/decreases    in    energy    expenditure    will    lead    to    weight    gain    and   

decreases in energy intake/increases in energy expenditure will lead to weight loss. 

• Energy expenditure is primarily determined by body size, body composition and physical 

activity. 

• The actual amount of energy needed will vary from person to person and depends on their 

basal metabolic rate (BMR) and their level of activity. 

• Energy requirements increase by approximately 800 KJ/day in the last trimester of pregnancy, 

and by about 2100 KJ/day during full lactation. 

 
Carbohydrate 

 
• Carbohydrate is needed by the body’s tissues for energy. 

• There are two main types of carbohydrates: sugars and starch. Both sugars and starch provide 

energy. 

• Sugars can be subdivided into intrinsic and extrinsic. Intrinsic sugars are those that are part of 

the cellular structure of foods e.g. sugars in fruits and vegetables. Extrinsic sugars are those 

that are not part of a cellular structure e.g. 

lactose in diary products, or honey, fruit juices and confectionary (also known as non-milk 

extrinsic sugars). 
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• Complex carbohydrates include starch and non-starch polysaccharides. Starch is found in 

potatoes, bread, rice and pasta and non-starch polysaccharides are found in fruits, vegetables, 

legumes and whole-grain cereals. 

• Fibre is a type of carbohydrate found only in plants. Fibre cannot be digested so it does not 

provide energy but is needed for a healthy digestive system. 

• At least half the energy in our diets should come from carbohydrate, mostly as starchy 

carbohydrates. 

• Frequent consumption of food and drinks containing non-milk extrinsic sugars can increase 

risk of tooth decay. 

 
Protein 

 
• Protein is needed by the body for growth and repair and is able to provide energy when the diet 

is low in carbohydrate. 

• Protein is found in animal and plant cells in a variety of foods e.g. meat, fish, eggs, dairy, 

cereals, nuts and pulses. 

• Proteins are made up of amino acids. There are approximately 20 different amino acids found 

in foods. 

• Amino acids are broken down into 2 groups: essential and non-essential. 

• Essential amino acids are those that must be supplied by the diet: Leucine, Isoleucine, Valine, 

Threonine, Methionine, Phenylalanine, Tryptophan, and Lysine. Histidine is an essential 

amino acid for children (not adults) because 

children are unable to produce enough to meet their needs. 

• Non-essential amino acids are those that the human body is able to make itself (by breaking 

down amino acids in protein that are eaten and absorbing them to make other proteins in the 

body). 

• Different foods contain different amounts and combinations of amino acids. 

• Vegans and vegetarians can get all the protein they need by combining different plant sources 

of protein, e.g. pulses and cereals. 

 
 

Fat 
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• Fat is needed by the body for energy, for providing essential fatty acids, and for carrying and 

absorbing fat-soluble vitamins (A, D, E and K). 

• Fat is found in meat/meat products, dairy products, fish, eggs, fruit, vegetables, nuts, cereals 

and cereal products (including cakes and biscuits), savoury snacks and oils. 

• Fats are described as either saturated or unsaturated depending on the proportions of fatty 

acids present. Butter is described as a saturated fat because it has more saturated fatty acids 

than unsaturated fatty acids. Olive 

oil is described as an unsaturated fat because it has more mono- and polyunsaturated fatty 

acids than saturated. 

• Saturated fats are usually found in animal products and unsaturated fats in vegetable sources. 

There are exceptions to this rule. Unsaturated fats may be converted into saturated fatty acids 

by hydrogenation. 

• Essential fatty acids (EFAs) are those that must be supplied in the diet because the body is 

unable to make them. There are two essential fatty acids: alpha linolenic acid (n-3) and linoleic 

acid (n-6). The body is able to 

synthesise other fatty acids from these two essential fatty acids. 

• Fat should not exceed more than one third of a human being’s energy intake and a high intake 

of saturated fat can have adverse effects on health. 

 
Vitamins 

 
• Vitamins are nutrients that are needed by the body in very small amounts for a variety of 

functions carried out by the body e.g. co-factors in enzyme activity and antioxidants. 

• Different foods supply different amounts of vitamins. 

• Vitamins needed by the body include: vitamin A, D, E, K (fat soluble vitamins), C, B1, B2, 

Niacin, B6, B12, Folate (water soluble vitamins). 

• Vitamins, except vitamin D, have to be provided by the diet because the body is unable to 

make them. 

• Vitamin D can be produced by the action of sunlight on the skin. 

• Each vitamin is required in different amounts for a number of different processes in the human 

body. 

• The amount of each vitamin needed by the body changes during a person’s lifetime. 
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Minerals 

 
• Minerals are nutrients that are needed by the body for a variety of functions e.g. formation of 

bones and teeth, as an essential constituent of body fluids and tissues, for nerve function and 

components of enzyme systems. 

• Different foods supply different amounts of minerals. 

• Minerals needed by the body include: calcium, magnesium, phosphorus, sodium, potassium, 

chloride, iron, zinc, iodine, fluoride, selenium, copper, chromium and manganese. 

• Each mineral is required in different amounts for a number of different processes in the human 

body. Some minerals are needed in large amounts (e.g. calcium, phosphorus, magnesium, 

sodium, potassium and chloride) and others in smaller amounts 

(e.g. iron, zinc, iodine, fluoride, selenium and copper). 

• The amount of each mineral needed by the body changes during a person’s lifetime. 

 

 
Water 

 
• Over half the human body consists of water, and regular fluid intake is essential for the correct 

functioning of the body. For example, it acts as a lubricant for joints and eyes, helps for 

swallowing, provides a medium in which most 

reactions in the body occur, helps eliminate waste, helps regulate body temperature. 

• The amount of fluid needed varies between people and according to age, time of year, climatic 

conditions, diet and levels of physical activity. 

• Water can be obtained from the direct consumption of water and other drinks (e.g. squash, tea, 

coffee) and through the consumption of food (e.g. fruits and vegetables). 

The Eatwell Plate, formerly the Balance of Good Health, has been designed by the Food 

Standards Agency to make healthy eating choices easier to understand for individuals 

The plate is a visual representation of the five types and proportions of food people need to 

maintain a healthy and balanced diet. The five types are broken down into the following 

categories: 

 

1. Fruit and vegetables 

2. Bread, rice, pasta, potatoes, and any other starchy foods 
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3. Milk and dairy foods 

4. Meat, fish, eggs, beans, and any other non-dairy sources of protein 

5. Foods and drinks high in fat and/or sugar. 

Food that represent the largest groups/proportions in the Eatwell Plate should be eaten most 

often, and food from the smallest groups/proportions should be eaten least often. 

Nutrients & their Functions 

• Nutrients That Build and Maintain Body Cells. 

• Nutrients That Regulate Body Functions. 

• Nutrients That Provide Energy. 

• Calories. ... 

• Carbohydrates. ... 

• Proteins. ... 

• Fats. ... 

• Post Workout Recovery Meal. 

Classification of essential nutrients 

 
Based on the amount of the nutrients that each person needs to consume on a daily basis, these 

nutrients are categorised into two groups. These are macronutrients, which should be consumed 

in fairly large amounts, and micronutrients, which are only required in small amounts. 

 

Macronutrients 

 
‘Macro’ means large; as their name suggests these are nutrients which people need to eat 

regularly and in a fairly large amount. They include carbohydrates, fats, proteins, fibre and  

water. These substances are needed for the supply of energy and growth, for metabolism and 

other body functions. 

 

Metabolism means the process involved in the generation of energy and all the ‘building blocks’ 

required to maintain the body and its functions. 

 

Macronutrients provide a lot of calories but the amount of calories provided varies, depending on 

the food source. For example, each gram of carbohydrate or protein provides four calories, while 

fat provides nine calories for each gram. 
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Micronutrients 

 
As their name indicates (‘micro’ means small) micronutrients are substances which people need 

in their diet in only small amounts. These include minerals and vitamins. 

 

Although most foods are mixtures of nutrients, many of them contain a lot of one nutrient and a 

little of the other nutrients. Foods are often grouped according to the nutrient that they contain in 

abundance (see Box 2.1). 

 

Nutrient types and their names 

Foods that contain a lot of protein are called body-building foods or growing foods. Foods that 

contain a lot of fat or carbohydrates and perhaps only a little protein are called energy-giving 

foods. 

 

Foods in which the most important nutrients are vitamins or minerals are called protective 

foods. 

 

If people are to stay healthy they must eat a mixed diet of different foods which contain the right 

amount of nutrients. 

 

Macronutrients in detail 

 
Carbohydrates 

 
Carbohydrates are referred to as energy-giving foods. They provide energy in the form of 

calories that the body needs to be able to work, and to support other functions. 

 

Carbohydrates are needed in large amounts by the body. Indeed, up to 65% of our energy comes 

from carbohydrates. They are the body’s main source of fuel because they are easily converted 

into energy. This energy is usually in the form of glucose, which all tissues and cells in our 

bodies readily use. 

 

For the brain, kidneys, central nervous system and muscles to function properly, they need 

carbohydrates. These carbohydrates are usually stored in the muscles and the liver, where they 

are later used for energy. 
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The main sources of carbohydrates are bread, wheat, potatoes of all kinds, maize, rice, cassava, 

‘shiro’, pasta, macaroni, ‘kocho’, banana, sweets, sugar cane, sweet fruits, and honey. Other 

foods like vegetables, beans, nuts and seeds contain carbohydrates, but in lesser amounts. 

 

Classification of carbohydrates 

 

Based on the number of sugar units, carbohydrates are classified into three groups; these are 

monosaccharides, disaccharides and polysaccharides. You need to know the classes of 

carbohydrates  to  enable  you  to  give  relevant   advice   to   patients   with   special   needs  

like diabetes (when someone has problems regulating the amounts of glucose in their body). 

 

Monosaccharides and disaccharides are  referred  to  as simple  sugars or simple  

carbohydrates that our body can easily utilise. For this reason, people with diabetes mellitus 

shouldn’t eat too many of these carbohydrates. Examples include sugar, honey, sweet fruits and 

sugar cane. Polysaccharides are called complex carbohydrates and they need to be broken 

down into simple sugars to be used by our body. They can be consumed by diabetic patients 

without restriction. Examples include starch and cellulose. 

 

Proteins 

 
About 10–35% of calories should come from protein. Proteins are needed in our diets for growth 

(especially important for children, teens and pregnant women) and to improve immune functions. 

They also play an important role in making essential hormones and enzymes, in tissue repair, 

preserving lean muscle mass, and supplying energy in times when carbohydrates are not 

available. 

 

Pregnant women need protein to build their bodies and that of the babies and placentas, to make 

extra blood and for fat storage. Breastfeeding mothers need protein to make breastmilk. 

 

Sources of protein 

 
The main sources of proteins are meats, chicken, eggs, breastmilk, beans, ground nuts, lentils, 

fish, cheese and milk. 
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All animal foods contain more protein than plants and are therefore usually better sources of 

body building foods. However, even though plant proteins (see Figure 2.1) are usually not as 

good for body-building as animal proteins, they can become more effective nutritionally when 

both are mixed with each other. 

 

Fats and oils 

 
Fats and oils are concentrated sources of energy and so are important nutrients for young 

children who need a lot of energy-rich food. Fats can also make meals more tasty and satisfying. 

Fat is found in meat, chicken, milk products, butters, creams, avocado, cooking oils and fats, 

cheese, fish and ground nuts. 

 

Classification of fats 

 

Fats are classified into saturated and unsaturated fats. The classification is important to enable 

you to advise your community about which fats can be consumed with less risk to people’s 

health. Saturated fats are not good for a person’s health. 

 

Saturated fats are usually solid at cool temperatures. Eating too much saturated fat is not good 

for a person’s health, as it can cause heart and blood vessel problems. 

 

Unsaturated fats are usually liquid at room temperature. These types of fats are healthy fats. 

Examples include fats from fish, oil seeds (sesame and sunflower), maize oil and ground nut oil 

 

Water 

 
People can live without solid food for a few weeks, but we cannot live without water for more 

than a few days. An adult needs about 2–3 litres of water each day. That is why giving drinks are 

so important when people lose a lot of water, such as when they have diarrhoea. 

 

Water is essential for life. We need water for a number of reasons: 

 
• For the body to make cells and fluids such as tears, digestive juices and breastmilk 

 

• For the body to make sweat for cooling itself 
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• For essential body processes — most take place in water 

 

• For keeping the lining of the mouth, intestine, eyelids and lungs wet and healthy 

 

• For the production of urine, which carries waste from the body. 

 

Fibre 

 
Fibre is a mixture of different carbohydrates which are not digested like other nutrients but pass 

through the gut nearly unchanged. Foods rich in fibre are ‘kocho’; vegetables like cabbage, 

‘kosta’, carrots, cassava; fruits like banana and avocado; peas and beans; whole-grain cereals like 

wheat flour and refined maize or sorghum. 

 

Including fibre in the diet 

 

Fibre should be included in the diet for the following reasons: 

 
• Fibre makes food bulky or bigger — this can help a person who is overweight to eat less 

food 

• Fibre makes the faeces soft and bulky; this can help prevent constipation 

 

• Fibre slows the absorption of nutrients, so it helps nutrients to enter the blood stream 

slowly. This is important for patients with diabetes mellitus. 

In this section you have learned about the macronutrients: carbohydrates, fats, proteins, water 

and fibre, and how they nourish the body. You are now going to learn more about vitamins and 

minerals, the important micronutrients. 

 

Micronutrients in detail 

Vitamins 

Vitamins are groups of related substances present in small amounts in foodstuffs and are 

necessary for the body to function normally. Vitamins are also called protective foods. They are 

grouped together because, as their name implies, they are a vital factor in the diet.
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Classifications of vitamins 
 

Vitamins are classified into two groups: 

 
Fat soluble vitamins (vitamins A, D, E and K) are soluble in fats and fat solvents. They are 

insoluble in water. So these are utilised only if there is enough fat in the body. 

 

Water soluble vitamins (vitamins B and C, and folic acid) are soluble in water and so they 

cannot be stored in the body. 

 

The best sources of micronutrients in our diets are fruits and vegetables. These two food groups 

contain essential vitamins and minerals. Animal sources of foods are also both good sources of 

micronutrients. However, an adequate micronutrient intake can only be achieved through 

sufficient intake of a balanced diet that includes plenty of fruits and vegetables. Table 2.1 

overleaf sets out the functions of some of the important vitamins and examples of sources of 

food for each of these. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



12  

Functions and sources of vitamins. 

 

 

Vitamins Function Food sources 

Vitamin A Night vision 

 
Healing epithelial cells 

 
Normal development of teeth and bones 

Breastmilk, tomatoes, cabbage, lettuce, pumpkins 

Mangoes, papaya, carrots 

Liver, kidney, egg yolk, milk, butter, cheese cream 

Vitamin D Needed for absorption of calcium from small intestines 

 
Calcification of the skeleton 

Ultra violet light from the sun 

Eggs, butter, fish 

Fortified oils, fats and cereals 

Vitamin K For blood clotting Green leafy vegetables 

 
Fruits, cereals, meat, dairy products 

B complex Metabolism of carbohydrates, proteins and fats Milk, egg yolk, liver, kidney and heart 

 
Whole grain cereals, meat, whole bread, fish, bananas 

Vitamin C Prevention of scurvy 

Aiding wound healing 

Assisting absorption of iron 

Fresh fruits (oranges, banana, mango, grapefruits, lemons, potatoes) and veget 

Breastmilk 
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Epithelial cells form the thin layer of tissue lining the gut, respiratory and genitourinary systems. 

 
Calcification refers to the hardening of bones by calcium deposits. 

 
Scurvy is a disease caused by vitamin C deficiency which leads to sore skin, bleeding gums and 

internal bleeding. 

 

Minerals 
 

Minerals are the substances that people need to ensure the health and correct working of their 

soft tissues, fluids and their skeleton. Examples of minerals include calcium, iron, iodine, 

fluorine, phosphorus, potassium, zinc, selenium, and sodium. Table 2.2 outlines the functions of 

some of these important minerals and examples of sources of food for each of these. 

 
Table - Functions and sources of common minerals. 



14  

 

Minerals Function Food sources 

Calcium Gives bones and teeth rigidity and strength Milk, cheese and dairy products 

 

Foods fortified with calcium, e.g. flour, c 

Iron Formation of haemoglobin Meat and meat products 

 

Eggs, bread, green leafy vegetables, puls 

Iodine For normal metabolism of cells Iodised salt, sea vegetables, yogurt, cow' 

 

Fish; plants grown in iodine-rich soil 

Zinc For children to grow and develop normally; for wound healing Maize, fish, breastmilk, meat, beans 

Fluorine Helps to keep teeth strong Water 

 

 

Balanced diet 

 

Good nutrition means eating a balanced diet. Poor nutrition is just the opposite, and it can lead to 

a myriad of health problems. It's important to learn how to eat right, which means including the 

right amounts of the right kinds of food. 

 
In theory, nutritious eating isn't that difficult. It comes down to basics you probably already 

know. Eat a varied diet that includes plenty of 100 percent whole-grain products, vegetables and 

fruits, and reduce your intake of saturated and trans fats, sugars and salt. 

Eating a balanced diet means choosing a wide variety of foods and drinks from all the food 

groups. It also means eating certain things in small amounts, namely saturated fat, cholesterol, 

simple sugar, salt and alcohol. The goal is to take in all of the nutrients you need for health at the 

recommended levels and perhaps restrict those things that are not good for the body. 
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Helping families to have good balanced diet 
 

The best way to help individuals in your community prepare a balanced diet is to learn which 

foods people use, the amount of different foods available, and how they prepare their meals. 

Then you can decide if people need help or further support or information to improve the balance 

of things they eat. 

 

Fat and added sugars come mostly from fats, oils and sweets, but can be part of or added to food 

from the other food groups as well. 

 

Figure shows a food pyramid. It helps us identify the food groups people should combine in 

order to make a balanced diet. The food groups at the top of the pyramid should be eaten in 

moderation (small amount) but food groups at the bottom of the pyramid should be eaten in 

larger amounts. 

 

Figure Food pyramid 
 

The mixture of foods to use 

 
The staple food is the common type of food that is consumed by the community. It should be 

part of a balanced diet because it’s the main part of most meals. The staple diet may vary from 

region to region. For example, ‘injera’ is the staple diet in many sites, maize in other areas, and 

‘kocho’ in the southern part of the country. These foods are usually cheap, and provide most of 

the energy, protein and fibre in a meal, as well as some vitamins. 

 

Adding other foods to the staple food 

 

In order to have a good balanced diet, people in your community will need to eat other foods in 

addition to the staple foods. The additional foods are important because they: 
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• Provide nutrients that may not be available in the staple food. For example, legumes such as 

peas, beans and lentils add protein, iron and other minerals and fat; green and yellow 

vegetables and fruits add vitamins A and C, folate, and fibre 

• Make the food less bulky 

 

• Make the diet more tasty and interesting to eat. 

 

A diet which is composed of staples, legumes and vegetables or fruits is a good, balanced diet 

because this combination of foods will provide most of the nutrients that the people in your 

community need. The problem with the diet above is a lack of animal sources of food. Animal 

sources are good because they contain plenty of protein, have high energy (due to the fats), and 

the iron is easily absorbed compared with the iron sourced from plants. Therefore adding small 

amounts of animal products like meat, milk and eggs to staples, legumes and vegetables will 

improve the balanced diet. As well as protein, animal foods will also provide fat (for energy) and 

vitamins (especially vitamin A and folate), iron and zinc. But these foods may not be easily 

available and even if they are, they are usually expensive. 

 

1. Carbohydrates, proteins, fats, vitamins, minerals, water and fibre are the main groups 

of nutrients which together, but in variable amounts, make up a balanced diet. 

2. Nutrients are grouped into macronutrients and micronutrients. Carbohydrates, 

proteins, fats and water are macronutrients, and vitamins and minerals are 

micronutrients. 

3. Although most foods are mixtures of nutrients, many of them contain a lot of one 

nutrient and a little of the other nutrients. Foods are often grouped according to the 

nutrient that they contain in abundance. 

4. Unsaturated fats are healthy fats; saturated fats are unhealthy fats. Therefore people 

in your community need to eat more of the unsaturated fats and try to reduce their 

intake of saturated fats. 

5. Vitamins are substances present in small amounts in foodstuffs and are necessary for 

the body to function normally. Vitamins are also called protective foods. 
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6. Minerals have a number of functions in the body including developing body tissues 

and supporting metabolic processes. The minerals that are of most importance are 

calcium, iron, iodine, zinc and fluorine. 

7. In order to have a healthy life and good nutritional status, a person needs to eat a 

balanced diet. You need to know the commonly used food groups in order to advise 

the people in your community on how to have a balanced diet. 

FOOD GROUP 

 
Foods from the basic food groups provide the nutrients essential for life and growth. These foods 

are also known as ‘everyday foods’. Each of the food groups provides a range of nutrients, and 

all have a role in helping the body function. In particular, vegetables, legumes and fruit protect 

against illness and are essential to a healthy diet. 

 
The basic food groups are: 

 
• breads, cereals, rice, pasta, noodles and other grains 

• vegetables and legumes 

• fruit 

• milk, yoghurt, cheese and/or alternatives 

• lean meat, fish, poultry, eggs, nuts and legumes. 

 

 
A balanced diet includes a variety of foods from each of the five food groups, and offers a range 

of different tastes and textures. It is important to choose most of the foods we eat each day from 

these food groups. 

 
The most common food groups 

 

• Dairy, also called milk products and sometimes categorized with milk alternatives or meat, 

is typically a smaller category in nutrition guides, if present at all, and is sometimes listed 

apart from other food groups. Examples of dairy products include milk, butter, 

ghee, yogurt, cheese, cream and ice cream. The categorization of dairy as a food group with 

https://en.wikipedia.org/wiki/Dairy_product
https://en.wikipedia.org/wiki/Nutrition_guides
https://en.wikipedia.org/wiki/Yogurt
https://en.wikipedia.org/wiki/Cheese
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recommended daily servings has been criticized by, for example, the Harvard School of 

Public Health who point out that "research has shown little benefit, and considerable 

potential for harm, of such high dairy intakes. Moderate consumption of milk or other dairy 

products—one to two servings a day—is fine, and likely has some benefits for children. But 

it’s not essential for adults, for a host of reasons." 

• Fruits, sometimes categorized with vegetables, 

include apples, oranges, bananas, berries and lemons. Fruits contain carbohydrates, mostly in 

the form of sugar as well as important vitamins and minerals. 

• Grains, beans and legumes, sometimes categorized as cereals, is often the largest category 

in nutrition guides. Examples include wheat, rice, oats, barley, bread and pasta. An example 

of beans would be baked beans and soy beans, while an example of legumes would be lentils 

and chickpeas. Grains are a good source of starch and are often categorized with other 

starchy food such as potatoes. 

• Meat, sometimes labelled protein and occasionally inclusive of legumes and 

beans, eggs, meat analogues and/or dairy, is typically a medium- to smaller-sized category in 

nutrition guides.[2][3][4] Examples include chicken, fish, turkey, pork and beef. 

• Confections, also called sugary foods and sometimes categorized with fats and oils, is 

typically a very small category in nutrition guides, if present at all, and is sometimes listed 

apart from other food groups. Examples include candy, soft drinks, and chocolate. 

• Vegetables, sometimes categorized with fruit and occasionally inclusive of legumes, is 

typically a large category second only to grains, or sometimes equal or superior to grains, in 

nutrition guides. Examples include spinach, carrots, onions, and broccoli. 

• Water is treated in very different ways by different food guides. Some exclude the 

category others list it separately from other food groups, and yet others make it the 

center or foundation of the guide. Water is sometimes categorized with tea, fruit 

juice, vegetable juice and even soup and is typically recommended in plentiful amounts. 

 
Uncommon food groups 

The number of "common" food groups varies depending on who is defining them. Canada's Food 

Guide, which has been in continual publication since 1942 and is the second most requested 

government document after the income tax form in Canada, recognizes only four official food 

https://en.wikipedia.org/wiki/Harvard_School_of_Public_Health
https://en.wikipedia.org/wiki/Harvard_School_of_Public_Health
https://en.wikipedia.org/wiki/Fruits
https://en.wikipedia.org/wiki/Apple
https://en.wikipedia.org/wiki/Orange_(fruit)
https://en.wikipedia.org/wiki/Banana
https://en.wikipedia.org/wiki/Berry
https://en.wikipedia.org/wiki/Lemon
https://en.wikipedia.org/wiki/Cereal
https://en.wikipedia.org/wiki/Wheat
https://en.wikipedia.org/wiki/Rice
https://en.wikipedia.org/wiki/Oat
https://en.wikipedia.org/wiki/Barley
https://en.wikipedia.org/wiki/Bread
https://en.wikipedia.org/wiki/Pasta
https://en.wikipedia.org/wiki/Starch
https://en.wikipedia.org/wiki/Meat
https://en.wikipedia.org/wiki/Protein
https://en.wikipedia.org/wiki/Legume
https://en.wikipedia.org/wiki/Egg_(food)
https://en.wikipedia.org/wiki/Meat_analogue
https://en.wikipedia.org/wiki/Food_group#cite_note-AU-2
https://en.wikipedia.org/wiki/Food_group#cite_note-UK-3
https://en.wikipedia.org/wiki/Food_group#cite_note-US-4
https://en.wikipedia.org/wiki/Chicken_(food)
https://en.wikipedia.org/wiki/Fish_(food)
https://en.wikipedia.org/wiki/Turkey_(food)
https://en.wikipedia.org/wiki/Pork
https://en.wikipedia.org/wiki/Beef
https://en.wikipedia.org/wiki/Confectionery
https://en.wikipedia.org/wiki/Confectionery
https://en.wikipedia.org/wiki/Fat
https://en.wikipedia.org/wiki/Oils
https://en.wikipedia.org/wiki/Candy
https://en.wikipedia.org/wiki/Soft_drinks
https://en.wikipedia.org/wiki/Vegetable
https://en.wikipedia.org/wiki/Legumes
https://en.wikipedia.org/wiki/Food_grain
https://en.wikipedia.org/wiki/Spinach
https://en.wikipedia.org/wiki/Carrot
https://en.wikipedia.org/wiki/Onion
https://en.wikipedia.org/wiki/Broccoli
https://en.wikipedia.org/wiki/Drinking_water
https://en.wikipedia.org/wiki/Tea
https://en.wikipedia.org/wiki/Fruit_juice
https://en.wikipedia.org/wiki/Fruit_juice
https://en.wikipedia.org/wiki/Vegetable_juice
https://en.wikipedia.org/wiki/Soup
https://en.wikipedia.org/wiki/Canada%27s_Food_Guide
https://en.wikipedia.org/wiki/Canada%27s_Food_Guide
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groups, listing the remainder of foods as "another". Some of these "others" include: Alcoholic 

beverage or Alcohol is listed apart from other food groups and recommended only for certain 

people in moderation by Harvard's Healthy Eating Pyramid and the University of Michigan's 

Healing Foods Pyramid, while Italy's food pyramid includes a half-serving of wine and beer. 

 

 
MEAL PLAN 

 

A meal plan is any strategy used to map out what you're going to eat. This term may refer to 

following a specific diet, or it may just indicate the process of thinking through what you plan to 

eat beforehand. 

 
The Benefits of Meal Planning 

 
Meal planning is a vital part of eating a healthy diet and there are many benefits of batch 

cooking. Even if you’re a healthy eating veteran, I’d highly encourage you to take half an hour a 

week to meal plan healthy meals for your family that week. 

 
There are many benefits of meal planning, including: 

 

1. Save Money 

 
There are many times that money has been tight for us and I’ve had to stretch our food budget. 

One year, my husband lost/had to quit his job a month before the birth of our third child. That 

birth ended up being an (expensive) emergency c-section to save my life and my son’s life. Our 

son also had a stay in the NICU, which we found out costs more per day that we’d ever paid for a 

vacation. Needless to say, money was tight for a while as we worked to find a job and pay off 

bills. At the same time, I was recovering from surgery and blood loss and eventually, he was 

eating solid foods but we both needed to focus on really nourishing foods. Even during this time, 

our family ate a real food diet that we managed to afford by very careful budgeting and meal 

planning. 

https://en.wikipedia.org/wiki/Harvard_School_of_Public_Health
https://en.wikipedia.org/wiki/University_of_Michigan
https://en.wikipedia.org/wiki/Italy
https://wellnessmama.com/1106/batch-cooking-meal-plan/
https://wellnessmama.com/1106/batch-cooking-meal-plan/
https://wellnessmama.com/2151/eat-healthy-on-a-budget/
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2. Eat Real Food 

 
Consuming a nutrient-dense real food diet is vital for so many aspects of health, but it also takes 

some advance planning. Meal planning lets you decide before you ever go to the grocery store 

what healthy meals your family is going to eat during a given week so that you can only 

purchase healthy foods and know that you will use them. If you’re switching to a healthier diet, 

meal planning is especially important to help you stick to it while you learn the ropes. 

 
3. Don’t Waste Food 

 
One of my biggest pet peeves is finding a container of food in the back of the fridge and 

realizing that the contents resemble a science experiment more than they do food. We focus on a 

healthy real-food lifestyle and part of that is being a good steward of the resources we have. With 

meal planning, I know how we are going to use all of the food for that week before I even go to 

the store to buy it. I have a weekly game plan that even takes leftovers in to account so that food 

is rarely wasted. 

 
4. Less Stress 

 
Stress is bad. I realized that a major source of stress for me was realizing at 4 p.m. that the kids 

would be hungry soon and that nothing was planned or defrosted for dinner. Just the general 

“what am I going to cook tonight” that was always in the back of my mind was taking up mental 

energy that I needed to use in better ways (like parenting five children). Just as with anything, 

having a written plan takes the uncertainty and stress out of the situation and I was surprised how 

much it reduced my stress just to have a plan and know what and when I would be cooking. 

 
See my weekly template below that I use for stress-free meal planning. 

 

5. Save Time 

 
Another great benefit of meal planning is the time it saves. Planning ahead allows me to cook 

things in bulk and freeze for a future meal or make extra of a protein to use in a quick meal later 

in the week. In the winter, I cook a lot of slow cooker meals or Instant Pot meals and pre-make 

https://wellnessmama.com/2271/real-food-kitchen/
https://wellnessmama.com/5479/reduce-stress/
https://wellnessmama.com/77045/instant-pot-review/
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many of these to keep in the freezer so that I can just stick one in the crockpot and go in the 

morning on busy days. 

 
6. Add Variety 

 
It may seem that meal planning is rigid and boring, but statistically, families are more likely to 

eat the same meals over and over if they don’t meal plan. Meal planning allows you to ensure 

variety and avoid falling in to the trap of eating the same five meals over and over. A varied diet 

is good for our digestive health and exposes us to a wider range of nutrients. 

 
BALANCED DIET 

 

A balanced diet is a diet that contains differing kinds of foods in certain quantities and 

proportions so that the requirement for calories, proteins, minerals, vitamins and alternative 

nutrients is adequate and a small provision is reserved for additional nutrients to endure the short 

length of leanness 

 
A balanced diet is important because your organs and tissues need proper nutrition to work 

effectively. Without good nutrition, your body is more prone to disease, infection, fatigue, and 

poor performance. Children with a poor diet run the risk of growth and developmental 

problems and poor academic performance, and bad eating habits can persist for the rest of their 

lives. Learn more about healthy meal plans for kids. 

 
Rising levels of obesity and diabetes in America are prime examples of the effects of a poor diet 

and a lack of exercise. The Center for Science in the Public Interest reports that 4 of the top 10 

leading causes of death in the United States are directly influenced by diet. These are: 

 
• heart disease 

 

• cancer 
 

• stroke 
 

• diabetes 

https://wellnessmama.com/podcast/buddies-in-my-belly/
https://www.healthline.com/health/nutrition-and-productivity
https://www.healthline.com/symptom/fatigue
https://www.healthline.com/health/delayed-growth-symptom
https://www.healthline.com/health/delayed-growth-symptom
https://www.healthline.com/health/food-nutrition/healthy-meal-plans-for-kids
https://www.healthline.com/health/obesity
https://www.healthline.com/health/diabetes
https://www.healthline.com/health/fitness-exercise
https://cspinet.org/eating-healthy/why-good-nutrition-important
https://www.healthline.com/health/heart-disease
https://www.healthline.com/health/cancer
https://www.healthline.com/health/stroke
https://www.healthline.com/health/diabetes
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How to achieve a balanced diet 

 

At the core of a balanced diet are foods that are low in unnecessary fats and sugars and high in 

vitamins, minerals, and other nutrients. The following food groups are essential parts of a 

balanced diet. 

 

Fruits 

 

Besides being a great source of nutrition, fruits make tasty snacks. Choose fruits that are in 

season in your area. They’re fresher and provide the most nutrients. 

 
Fruits are high in sugar. This sugar is natural, though, so fruit can still be a better choice for you 

than other foods with added sugar. If you’re watching your sugar intake or have a condition such 

as diabetes, you may want to opt for low-sugar fruits. Read on to learn about the 11 best low- 

sugar fruits, from citrus to peaches. People who are watching their carbohydrate intake may 

reach for fruits such as melons and avocadoes. 

 

Vegetables 

 

Vegetables are primary sources of essential vitamins and minerals. Dark, leafy greens generally 

contain the most nutrition and can be eaten at every meal. Eating a variety of vegetables will help 

you obtain the bountiful nutrients that all vegetables provide. 

 
Examples of dark leafy greens include: 

 

• spinach 
 

• kale 
 

• green beans 
 

• broccoli 
 

• collard greens 
 

• Swiss chard 

https://www.healthline.com/nutrition/50-super-healthy-foods
https://www.healthline.com/nutrition/is-fruit-good-or-bad-for-your-health
https://www.healthline.com/health/best-low-sugar-fruits
https://www.healthline.com/health/best-low-sugar-fruits
https://www.healthline.com/health/food-nutrition/low-carb-fruits-and-vegetables
https://www.healthline.com/health/food-nutrition/19-high-protein-vegetables
https://www.healthline.com/nutrition/10-proven-benefits-of-kale
https://www.healthline.com/health/food-nutrition/red-vegetables
https://www.healthline.com/health/food-nutrition/healthy-spinach-recipes
https://www.healthline.com/health/food-nutrition/kale-health-benefits
https://www.healthline.com/health/food-nutrition/green-beans
https://www.healthline.com/health/food-nutrition/broccoli-recipes
https://www.healthline.com/nutrition/14-healthiest-vegetables-on-earth
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Grains 

 

According to the USDA, Americans consume refined white flour more than any other 

grain. Refined white flour has poor nutritional value because the hull of the grain, or outer shell, 

is removed during the refining process. The hull is where the majority of the grain’s nutrition 

lies. 

 
Whole grains, however, are prepared using the entire grain, including the hull. They provide 

much more nutrition. Try switching from white breads and pastas to whole-grain products. 

 

Proteins 

 

Meats and beans are primary sources of protein, a nutrient that is essential for proper muscle and 

brain development. Lean, low-fat meats such as chicken, fish, and certain cuts of pork and beef 

are the best options. Removing the skin and trimming off any visible fat are easy ways to reduce 

the amount of fat and cholesterol in meats. The health and diet of the animal are important and 

influence the fatty acid profile of the meat, so grass-fed choices are ideal. 

 
Nuts and beans are good sources of protein and contain many other health benefits, as well as 

fiber and other nutrients. Try to eat: 

 
• lentils 

 

• beans 
 

• peas 
 

• almonds 
 

• sunflower seeds 
 

• walnuts 

 

Tofu, tempeh, and other soy-based products are excellent sources of protein and are healthy 

alternatives to meat. 

https://www.choosemyplate.gov/grains
https://www.healthline.com/nutrition/why-refined-carbs-are-bad
https://www.healthline.com/nutrition/beans-101
https://www.healthline.com/health/food-nutrition/11-best-fish-to-eat
https://www.healthline.com/health/food-nutrition/usda-fat-regulations
https://www.healthline.com/health/high-cholesterol/rda
https://www.healthline.com/nutrition/9-proven-benefits-of-almonds
https://www.healthline.com/health/food-nutrition/calories-in-sunflower-seeds
https://www.healthline.com/nutrition/foods/walnuts
https://www.healthline.com/nutrition/what-is-tofu
https://www.healthline.com/nutrition/tempeh
https://www.healthline.com/health/food-nutrition/plant-based-protein
https://www.healthline.com/health/food-nutrition/plant-based-protein
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Shop for tofu and tempeh. 

 

 
Dairy 

 

Dairy products provide calcium, vitamin D, and other essential nutrients. However, they’re also 

major sources of fat, so it may be best to choose small portions of full-fat cheeses, and reduced- 

fat or fat-free milk and yogurt. Plant-based milks, such as those made from flaxseed, almonds, or 

soy are typically fortified with calcium and other nutrients, making them excellent alternatives to 

dairy from cows. 

 
Shop for almond and soy milk. 

 

 
Oils 

 

Oils should be used sparingly. Opt for low-fat and low-sugar versions of products that contain 

oil, such as salad dressing and mayonnaise. Good oils, such as olive oil, can replace fattier 

vegetable oil in your diet. Avoid deep-fried foods because they contain many empty calories. 

 
RDA 

 

Recommended Dietary Allowances (RDAs) are the levels of intake of essential nutrients that, on 

the basis of scientific knowledge, are judged by the Food and Nutrition Board to be adequate to 

meet the known nutrient needs of practically all healthy persons. 

The first edition of the Recommended Dietary Allowances (RDAs) was published in 1943 during 

World War II with the objective of “providing standards to serve as a goal for good nutrition.” It 

defined, in “accordance with newer information, the recommended daily allowances for the 

various dietary essentials for people of  different  ages”  (NRC,  1943).  The  origin  of  the 

RDAs a has been described in detail by the chairman of the first Committee on Recommended 

Dietary Allowances (Roberts, 1958). The initial publication has been revised at regular intervals; 

this is the tenth edition. 

https://amzn.to/2QZQEH4
https://amzn.to/2R2koTQ
https://www.healthline.com/health/8-fast-facts-about-calcium
https://www.healthline.com/health/vitamin-d
https://www.healthline.com/health/milk-almond-cow-soy-rice
https://www.healthline.com/health/food-nutrition/benefits-of-flaxseed
https://www.healthline.com/health/8-fast-facts-about-calcium
https://amzn.to/2Eynf0V
https://amzn.to/2R4bDbG
https://www.healthline.com/health/food-nutrition/extra-virgin-vs-olive-oil
https://www.ncbi.nlm.nih.gov/books/NBK234926/
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From their original application as a guide for advising “on nutrition problems in connection with 

national defense,” RDAs have come to serve other purposes: for planning and procuring food 

supplies for population subgroups; for interpreting food consumption records of individuals and 

populations; for establishing standards for food assistance programs; for evaluating the adequacy 

of food supplies in meeting national nutritional needs; for designing nutrition education 

programs; for developing new products in industry; and for establishing guidelines for nutrition 

labeling of foods. In most cases, there are only limited data on which estimates of nutrient 

requirements can be based. 

 

ESTABLISHMENT OF DIETARY RECOMMENDATIONS 

Recommended allowances for nutrients are amounts intended to be consumed as part of a normal 

diet. Therefore, it is necessary to take into account any factor that influences the absorption of 

food nutrients or the efficiency with which they are utilized. For some nutrients, a part of the 

requirement may be met by consumption of a substance that is subsequently converted within the 

body to the essential nutrient. For example, some carotenoids are precursors of vitamin A; since 

some or all of the vitamin A allowance can be met by dietary carotenoids, the efficiency with 

which these precursors are converted into vitamin A must be considered. The allowance for 

protein is expressed as if it were the RDA for a single dietary constituent. In fact, it is the sum of 

different requirements for several amino acids that occur in different proportions in various food 

proteins. For many nutrients, digestion, absorption, or both are incomplete and recommendations 

for dietary intake must make allowance for the portion of the ingested nutrient that is not 

absorbed. For example, the absorption of heme and nonheme iron differs; it is affected by other 

dietary components that are considered in establishing the RDA. The relative importance of such 

factors  varies   from   nutrient   to   nutrient.   Therefore,   the   degree   to   which   the   RDA,   

a dietary allowance, exceeds the physiological requirement also varies among nutrients. This is 

discussed in subsequent chapters. 

Traditionally, RDAs have been established for essential nutrients only when data are sufficient to 

make reliable recommendations. The subcommittee that prepared the ninth edition of the RDAs 

created the category “Safe and Adequate Intakes” for nutrients with data bases insufficient for 

developing an RDA, but for which potentially toxic upper levels were known. In this category 

were three vitamins (vitamin K, biotin, and pantothenic acid), six trace elements (copper, 
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chromium, fluoride, manganese, molybdenum, and selenium), and three electrolytes (sodium, 

potassium, and chloride). In this, the tenth edition, only minimal requirements are given for the 

electrolytes, and vitamin K and selenium have been advanced to RDA status. 

 

NUTRIENT ALLOWANCES FOR INFANTS 

The starting point in estimating allowances for infants is usually the average amount of the 

nutrient consumed by thriving infants breastfed by healthy, well-nourished mothers. With a few 

exceptions, nutrients in a readily bioavailable form are present in human milk in proportions 

appropriate for adequate nutriture for the first 3 to 6 months of life. For this reason, RDAs for the 

very young infant are intended to serve as a guide for those who are not breastfed exclusively. 

Since the previous edition, new data on breast milk production have emerged (e.g., Butte et al., 

1984; Chandra, 1982; Hofvander et al., 1982; Neville et al., 1988). Average milk consumption 

for infants born at term is now accepted to be 750 ml for the first 6 months (with a coefficient of 

variation of approximately 12.5%), and 600 ml during the next 6 months when complementary 

foods are given. Maternal production is slightly higher than infant consumption, but it is 

subsumed within the variation. Therefore, the subcommittee accepts 750 ml and 600 ml as 

figures for both average milk production and consumption. 

Recommendations for infants are subdivided into the first and second 6 months of life. Further 

subdivision of these age groups can be justified on physiological grounds, but the information 

base is not yet sufficient to establish nutrient allowances with such precision. RDAs for infants 

up to 6 months old are based primarily on the amounts of nutrients provided by 750 ml of human 

milk, plus an additional 25% (2 SDs) to allow for variance. RDAs during the second 6 months of 

life are consistent with infant feeding practices in the United States, i.e., increasing amounts of 

mixed solid foods are given to supplement milk or formula during that period. 

Go to: 

 
NUTRIENT ALLOWANCES FOR THE ELDERLY 

 

In this edition, as in previous editions of the RDAs, adults are divided into two age categories: 25 

(or 23) to 50 years, and from 51 years upward. The subcommittee considered subdividing 

healthy older people into two groups, since increasing age may alter nutritional requirements due 

https://www.ncbi.nlm.nih.gov/books/NBK234926/
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to changes in lean body mass, physical activity, and intestinal absorption. However, it concluded 

that data are insufficient to establish separate RDAs for people 70 years of age and older. 

In applying the RDAs, one should remember that a given person may be physiologically younger 

or older than his or her chronological age would suggest and that it becomes increasingly 

difficult to define the term healthy with advancing age. There is some evidence that the elderly 

have altered requirements for some nutrients. For example, intestinal absorption, particularly of 

minerals, may be impaired. However, there is no evidence that an increased intake of nutrients 

above the RDAs is necessary, or that higher intakes will prevent the changes associated with agin 

 

APPLICATION OF RECOMMENDED DIETARY ALLOWANCES 
 

Underlying all uses of the RDAs is the recognition that humans are highly adaptable. Throughout 

its existence, the human species has developed regulatory and storage mechanisms that permit it 

to survive in a variety of environments and to withstand periods of deprivation. These basic 

biological considerations, coupled with the fact that the RDAs include reasonable margins of 

safety, are the overriding considerations that should guide the user in applying the RDAs in 

specific situations. Experience with uses and misuses of the RDAs has indicated that certain 

areas require emphasis and clarification. These are discussed below. 

In the Summary RDA Table at the end of this volume, nutrient intakes are expressed as 

quantities  of  a  nutrient  for  a  Reference   Individual   per   day.   However,   the   terms per 

day and daily should be interpreted as average intake over time. The length of time over which 

averaging should be achieved depends on the nutrient, the size of the body pool, and the rate of 

turnover of that nutrient. Some nutrients, such as vitamins A and B12, can be stored in relatively 

large quantities and are degraded slowly. Others, such as thiamin, are turned over rapidly, and 

total deprivation in a person can lead to relatively rapid development of symptoms (i.e., in days 

or weeks, rather than in months). If the requirement for a nutrient is not met on a particular day, 

body stores or a surplus consumed shortly thereafter will compensate for the inadequacy. For 

most nutrients, RDAs are intended to be average intakes over at least 3 days; for others, e.g., 

vitamins A and B12), they may be averaged over several months. 

Nutrient intake varies from day to day among individuals and for different nutrients. For 

example, the day-to-day variability in intake of some nutrients, such as protein and thiamin, is 
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low, whereas vitamin A intake is highly variable. For this reason, dietary surveys that depend on 

single 24-hour recalls provide valid data only for the population average intake. A person who 

on one day may have consumed little of a given nutrient may on a subsequent day ingest 

considerably more. Only a time-averaged intake need approximate the RDA. 

If a group average intake approximates that of the calculated group RDA, some persons within 

the group are consuming less than the RDA and others more. Except for energy, in which the 

average requirement of the population group is recommended, the RDAs are intended to be 

sufficiently generous to encompass the presumed (albeit unmeasured) variability in requirement 

among people. Thus, if a population's habitual intake approximates or exceeds the RDA, the 

probability of deficiency is quite low. Such comparisons between intake and RDA cannot, 

however, be used to conclude confidently that the requirements for a given person have or have 

not been met, because there is no assurance that the high (and low) consumers are the high (and 

low) requirers of the nutrient in question. Without knowing the distribution of intakes and 

requirements, there is no way to verify probable deficiency within a group. If individual intakes 

can be averaged over a sufficiently long period and compared with the RDA, the probable risk of 

deficiency for that individual can be estimated. 

Overnutrition is a form of malnutrition in which the intake of nutrients is oversupplied. The 

amount of nutrients exceeds the amount required for normal growth, development, and 

metabolism. 

Overnutrition is a form of malnutrition in which the intake of nutrients is oversupplied. The 

amount  of  nutrients  exceeds  the   amount   required   for   normal   growth,   development,   

and metabolism. 

The term can also refer to: 

 
• Obesity, A serious disorder which occurs by eating more calories than one burns, as well as: 

• Oversupplying a specific nutrient, such as dietary minerals or vitamin poisoning. 
 

For mineral excess, see: 

 
• Iron poisoning, and 

• Low sodium diet (a response to excess sodium). 

https://en.wikipedia.org/wiki/Malnutrition
https://en.wikipedia.org/wiki/Metabolism
https://en.wikipedia.org/wiki/Obesity
https://en.wikipedia.org/wiki/Dietary_minerals
https://en.wikipedia.org/wiki/Vitamin_poisoning
https://en.wikipedia.org/wiki/Iron_poisoning
https://en.wikipedia.org/wiki/Low_sodium_diet
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Overnutrition may also refer to greater food consumption than appropriate,[1] as well as other 

feeding procedures such as parenteral nutrition. 

Symptoms of overnutrition can include: 

 
• obesity. 

• type 2 diabetes. 

• diarrhoea. 

• bleeding. 

• high blood pressure. 

• heart problems. 

• hair loss. 

• difficulty walking. 
 

Overnutrition is the form of malnutrition that happens when you take in more of a nutrient (or 

nutrients) than you need every day. ... Undernutrition is the form of malnutrition that occurs 

when you don't get enough of a nutrient (or nutrients). Energy undernutrition is more common 

in under-developed countries. 

 

Malnutrition is the condition of not getting enough or getting too much of a nutrient or 

nutrients. It's the largest contributor to disease across the globe. 

 

Overnutrition is the form of malnutrition that happens when you take in more of a nutrient (or 

nutrients) than you need every day. Energy overnutrition is common in developed countries like 

the United States. 

 

Undernutrition is the form of malnutrition that occurs when you don't get enough of a nutrient 

(or nutrients). Energy undernutrition is more common in under-developed countries. 

 

Overnutrition of Energy Nutrients 

 
Consuming too much energy over time will cause you to gain weight unless you increase your 

physical activity. It doesn't matter if those extra calories come from fat, carbohydrates or protein 

https://en.wikipedia.org/wiki/Food
https://en.wikipedia.org/wiki/Overnutrition#cite_note-Dorlands-1
https://en.wikipedia.org/wiki/Parenteral_nutrition
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calories. 

The Institute of Medicine has established tolerable upper limits for most micronutrients, but the 

best way to avoid this type of overnutrition is to stay away from megadoses of dietary 

supplements unless directed by your healthcare provider. 

because your body can take whatever it doesn't need and store it as fat. Being overweight or 

obese is a risk factor for cardiovascular disease, some types of cancer, and Type 2 diabetes. 

 

Treating this kind of overnutrition requires dietary adjustments to reduce overall calories and 

improve the balance of the diet to include more fruits and vegetables, whole grains calcium 

sources and healthful protein sources with a few fats. At the same time, it helps to increase 

physical activity and avoid junk foods, which are foods that are high in calories but have little 

nutritional value. Sometimes, medical disorders such as hypothyroidism make it harder to lose 

excess weight. 

 

Overnutrition of Micronutrients 

 
It's possible to get too much of most vitamins or minerals, but usually, this happens when you 

take megadoses of dietary supplements. Getting too much of any micronutrient from food is  

rare. 

 

Micronutrient overnutrition can cause acute poisoning, like taking too many iron pills at once, or 

it can be chronic, for example taking large doses of vitamin B-6 over several weeks or months. 

 

Undernutrition is a deficiency of calories or of one or more essential 
 

nutrients. Undernutrition may develop because people cannot obtain or prepare food, have a 

disorder that makes eating or absorbing food difficult, or have a greatly increased need for 

 
 

Undernutrition in  children,  where  an  individual  is  not  getting  enough  calories,  protein, 

or micronutrients, is common globally and may result in both short and long term irreversible 

negative health outcomes. This is also sometimes called malnutrition, but this could also refer 

to getting too much food (causing childhood obesity). The World Health Organization (WHO) 

estimates that malnutrition accounts for 54 percent of child mortality worldwide,  about 1 million 

https://www.verywellfit.com/benefits-of-losing-weight-3495571
https://www.verywellfit.com/benefits-of-losing-weight-3495571
https://en.wikipedia.org/wiki/Micronutrients
https://en.wikipedia.org/wiki/Childhood_obesity
https://en.wikipedia.org/wiki/World_Health_Organization
https://en.wikipedia.org/wiki/Malnutrition
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A child’s upper arm is measured to detect malnutrition in the village of Baggad, in Madhya 

Pradesh’s Dhar district (India) 

children. Another estimate also by WHO states that childhood underweight is the cause for  

about 35% of all deaths of children under the age of five years worldwide. 

The main causes are often related to poverty: unsafe water, inadequate sanitation or 

insufficient hygiene, factors related to society, diseases, maternal factors, gender issues. 

 

Signs and symptoms 

Measures[edit] 
 

There are three commonly used measures for detecting malnutrition in children: 

 
• stunting (extremely low height for age), 

• underweight (extremely low weight for age), and 

• wasting (extremely low weight for height). 
 

These measures of malnutrition are interrelated, but studies for the World Bank found that only 9 

percent of children exhibit stunting, underweight, and wasting. 

Children with severe acute malnutrition are very thin, but they often also have swollen hands and 

feet, making the internal problems more evident to health workers. 

Children with severe malnutrition are very susceptible to infection. 
 

Effects later in life 
 

Undernutrition in children causes direct structural damage to the brain and impairs infant motor 

development and exploratory behavior. Children who are undernourished before age two and 

https://en.wikipedia.org/wiki/Poverty
https://en.wikipedia.org/wiki/Sanitation
https://en.wikipedia.org/wiki/Hygiene
https://en.wikipedia.org/wiki/Gender_equality
https://en.wikipedia.org/w/index.php?title=Undernutrition_in_children&action=edit&section=2
https://en.wikipedia.org/wiki/Malnutrition
https://en.wikipedia.org/wiki/Stunted_growth
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gain weight quickly later in childhood and in adolescence are at high risk of chronic diseases 

related to nutrition. 

Studies have found a strong association between undernutrition and child mortality. Once 

malnutrition is treated, adequate growth is an indication of health and recovery. Even after 

recovering from severe malnutrition, children often remain stunted for the rest of their lives. 

Even mild degrees of malnutrition double the risk of mortality for respiratory and diarrheal 

disease mortality and malaria. This risk is greatly increased in more severe cases of  

malnutrition. 

Undernourished girls tend to grow into short adults and are more likely to have small children. 
 

Prenatal malnutrition and early life growth patterns can alter metabolism and physiological 

patterns and have lifelong effects on the risk of cardiovascular disease. Children who are 

undernourished are more likely to be short in adulthood, have lower educational achievement 

and economic status, and give birth to smaller infants. Children often face malnutrition during 

the age of rapid development, which can have long-lasting impacts on health. 

 

Causes 

Inadequate food intake, infections, psychosocial deprivation, the environment (lack of sanitation 

and hygiene), social inequality and perhaps genetics contribute to childhood malnutrition. 

https://en.wikipedia.org/wiki/Stunted_growth
https://en.wikipedia.org/wiki/Social_inequality
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A child suffering from Kwashiorkor caused by inadequate dietary protein intake, show signs of 

thinning hair or “Flag Sign”, edema, inadequate growth, and weight loss. 

Poor sanitary conditions in environment that can contribute to malnutrition and disease in 

children (Kibera, Kenya) 

Inadequate food intake 

Inadequate food intake such as a lack of proteins can lead to Kwashiorkor, Marasmus and other 

forms of Protein–energy malnutrition. 
 

Sanitation 
 

The World Health Organization estimated in 2008 that globally, half of all cases of 

undernutrition in children under five were caused by unsafe water, inadequate sanitation or 

insufficient hygiene. This link is often due to  repeated  diarrhoea  and intestinal  worm 

infections as a result of inadequate sanitation. However, the relative contribution of diarrhea to 

undernutrition and in turn stunting remains controversial. 

Social inequality 
 

In almost all  countries,  the  poorest  quintile  of  children  has  the  highest  rate  of  

malnutrition. However, inequalities in malnutrition between children of poor and rich families 

vary from country to country, with studies finding large gaps in Peru and very small gaps in 
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Egypt. In 2000, rates of child malnutrition were much higher in low income countries (36 

percent) compared to middle income countries (12 percent) and the United States (1 percent). 

Studies in Bangladesh in 2009 found that the mother’s illiteracy, low household income, higher 

number of siblings, less access to mass media, less supplementation of diets, unhygienic water 

and sanitation are associated with chronic and severe malnutrition in children. 

Diseases 
 

Diarrhea and other infections can cause malnutrition through decreased nutrient absorption, 

decreased intake of food, increased metabolic requirements, and direct nutrient loss. Parasite 

infections, in particular intestinal worm infections (helminthiasis), can  also  lead  to 

malnutrition.  A   leading   cause   of diarrhea and   intestinal   worm   infections   in   children   

in developing countries is lack of sanitation and hygiene. Other diseases that cause chronic 

intestinal inflammation may lead to malnutrition, such as some cases  of  untreated celiac  

disease and inflammatory bowel disease. 

Children with chronic diseases like HIV have a higher risk of malnutrition, since their bodies 

cannot absorb nutrients as well. Diseases such as measles are a major cause of malnutrition in 

children; thus immunizations present a way to relieve the burden. 

 

Undernutrition of Energy Nutrients 

 
Undernutrition is the form of malnutrition that people usually mean when they use the word 

'malnutrition.' Energy undernutrition, or protein-energy malnutrition (PEM), occurs when you 

don't get enough energy. Children who are undernourished suffer from weight loss and 

difficulties with learning and school. Underweight women frequently give birth to babies who 

are also underweight. 

 

There are two forms of PEM. Starvation, sometimes called marasmus, is a severe form of 

malnutrition due to lack of total energy, resulting in poor growth, infertility, and even death. The 

body breaks down its own tissues to survive, and the body becomes emaciated in appearance. 

Another form of PEM occurs from a lack of protein even though there is some carbohydrate or 
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fat in the diet. This condition is called kwashiorkor. People with kwashiorkor have thin arms and 

legs and bloated abdomens. 

 

Energy nutrition undernutrition occurs when people don't eat enough food because they don't 

have enough food or can't or don't want to eat. Certain diseases, such as some types of cancer, 

can result in undernutrition. 

 

 Undernutrition requires medical care and often special therapeutic foods are needed.  

 
Undernutrition of Micronutrients 

 
Vitamin or mineral deficiency occurs when your diet is out of balance, and it can happen 

whether or not you're getting enough calories. Iron and calcium are often insufficient in the 

typical diet. In some cases, the deficiency is due to a disease, such as pernicious anemia that 

results in a lack of vitamin B-12. Symptoms usually don't occur immediately, but problems arise 

over time. Micronutrient deficiencies can be treated by correcting the diet, adding dietary 

supplements or treating any underlying disorders. 

 
Malnutrition is a condition that results from nutrient deficiency or overconsumption. 

Types of malnutrition include (1, 2Trusted Source): 

• Undernutrition: This type of malnutrition results from not getting enough protein, 

calories or micronutrients. It leads to low weight-for-height (wasting), height-for-age 

(stunting) and weight-for-age (underweight). 

• Overnutrition: Overconsumption of certain nutrients, such as protein, calories or fat, can 

also lead to malnutrition. This usually results in overweight or obesity. 

 
People who are undernourished often have deficiencies in vitamins and minerals, especially iron, 

zinc, vitamin A and iodine (3Trusted Source). 

 
However, micronutrient deficiencies can also occur with overnutrition. 
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SUMMARY - Malnutrition includes undernutrition and overnutrition, both of which can lead to 

health problems and nutrient deficiencies if not addressed. 

It’s possible to be overweight or obese from excessive calorie consumption but not get enough 

vitamins and minerals at the same time. 

 
That’s because foods that contribute to overnutrition, such as fried and sugary foods, tend to be 

high in calories and fat but low in other nutrients (4). 

 

 

 

Signs and Symptoms 

 

The signs and symptoms of malnutrition depend on the type. 

 

Being able to recognize the effects of malnutrition can help people and healthcare providers 

identify and treat issues related to under- or overnutrition. 

 

Undernutrition 

 

Undernutrition typically results from not getting enough nutrients in your diet. 

This can cause (5): 

• Weight loss 
 

• Loss of fat and muscle mass 
 

• Hollow cheeks and sunken eyes 
 

• A swollen stomach 
 

• Dry hair and skin 
 

• Delayed wound healing 
 

• Fatigue 
 

• Difficulty concentrating 

https://www.unicef.org/publications/index_53254.html
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• Irritability 
 

• Depression and anxiety 

 

People with undernutrition may have one or several of these symptoms. Some types of 

undernutrition have signature effects. 

 
Kwashiorkor, a severe protein deficiency, causes fluid retention and a protruding abdomen. On 

the other hand, the condition marasmus, which results from severe calorie deficiency, leads to 

wasting and significant fat and muscle loss (5). 

 
Undernutrition can also result in micronutrient deficiencies. Some of the most common 

deficiencies and their symptoms include (3Trusted Source): 

 
• Vitamin A: Dry eyes, night blindness, increased risk of infection (6). 

 
• Zinc: Loss of appetite, stunted growth, delayed healing of wounds, hair loss, diarrhea (7). 

 
• Iron: Impaired brain function, issues with regulating body temperature, stomach 

problems (8). 

• Iodine: Enlarged thyroid glands (goiters), decreased production of thyroid hormone, 

growth and development issues (9). 

 
Since undernutrition leads to serious physical issues and health problems, it can increase your 

risk of death. 

 
In fact, it’s estimated that stunting, wasting and zinc and vitamin A deficiencies contributed to up 

to 45% of all child deaths in 2011 (10Trusted Source). 

 

Overnutrition 

 

The main signs of overnutrition are overweight and obesity, but it can also lead to nutrient 

deficiencies. 
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Research shows that people who are overweight or obese are more likely to have inadequate 

intakes and low blood levels of certain vitamins and minerals compared to those who are at a 

normal weight (11Trusted Source, 12Trusted Source). 

 
One study in 285 adolescents found that blood levels of vitamins A and E in obese people were 

2–10% lower than those of normal-weight participants (13Trusted Source). 

 
This is likely because overweight and obesity can result from an overconsumption of fast and 

processed foods that are high in calories and fat  but  low  in  other  nutrients  (14Trusted  

Source, 15Trusted Source). 

 
A study in over 17,000 adults and children found that those who ate fast food had significantly 

lower intakes of vitamins A and C and higher calorie, fat and sodium consumption than those 

who abstained from this type of food (16Trusted Source). 

 

Assessing Malnutrition 

 

Symptoms of malnutrition are assessed by healthcare providers when they screen for the 

condition. 

 
Tools that are used to identify malnutrition include weight loss and body mass index (BMI) 

charts, blood tests for micronutrient status and physical exams (17Trusted Source, 18Trusted 

Source, 19). 

 
If you have a history of weight loss and other symptoms associated with undernutrition, your 

doctor may order additional tests to identify micronutrient deficiencies. 

 
Identifying nutrient deficiencies that result from overnutrition, on the other hand, can be more 

difficult. 
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Symptoms of undernutrition include weight loss, fatigue, irritability and micronutrient 

deficiencies. Overnutrition can result in overweight, obesity and a lower intake of certain 

vitamins and minerals. 

If you’re overweight or obese and eat mostly processed and fast foods, you may not get enough 

vitamins or minerals. To find out if you have nutrients deficiencies, consider discussing your 

dietary habits with your doctor. 
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