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Students should be able to: 
• Demonstrate knowledge and understanding of the 

importance of nutrition in a healthy lifestyle:
 - identify valuable sources of nutrients and explain the 

function of each nutrient; 
 - explain the importance of a balanced diet and 

hydration; 
 - discuss the importance of weight management, 

energy intake vs expenditure, BMI, body composition 
and prevention of obesity; and

 - explain and assess the association between diet and 
health, the nutritional value of food and the quality of 
food preparation and handling.

• Explain the need for changes to nutrition/hydration 
strategies for health and exercise: 

 - Explain, examine and justify ways to lose/gain weight 
for health/fitness; and

 - Explain and justify the requirements/strategies for 
different activities (for example strength training, 
endurance events, climate and altitude).

The Importance of Nutrition and Hydration for 
Health and Fitness

Food is essential to provide 
energy for the range of 
tasks the body performs 
each day. The amount of 
energy required to survive 
at rest is referred to as 
the Basal (or Resting) 
Metabolic Rate (BMR), so 
food intake must provide 
enough energy to meet 
the BMR plus the extra 
demands created by work, 
leisure and daily body 
functions. This is the Total 
Daily Energy Expenditure 
(TDEE).

Nutrition for Health and Exercise

Learning Outcomes

and the active leisure industry

Course Content

Healthy Life

Exercise
Regularly

Eat
Healthily

Reduce 
Stress

Drink 
plenty of 

water

Food influences a healthy lifestyle through the:
• Growth and repair of tissue
• Function of body systems
• Prevention of illness
• Control of body weight
• Improvement of physical and mental performance.
• Ability to reproduce

Basal or resting metabolic rate can be estimated using the
following formula:

BMR / RMR (in cal)  =  (10 x wt in kg) + (6.25 x height in cm) 
– (5 x your age) +5

So for a 17 year old 1.80m tall and weighing 75kg the BMR 
would be:

(10 x 75) + (6.25 x 180) – (5 x 17) + 5  =  BMR

750 + 1125 – 85 + 5  = BMR

1795 cal  =  BMR

Food Types  
The body requires a range of different food types to operate 
effectively. Most texts identify six types of nutrient which 
have different roles to play within the body: proteins, fats, 
carbohydrates, vitamins, minerals and water. Most foods 
contain a mixture of these nutrients.

Protein 
Meat, fish, dairy products, beans and pulses are the main 
sources of protein. These foods should form about 15% 
of total daily energy intake. Proteins are 
broken down into amino acids which 
are required for the repair and growth of 
tissue, and the production of enzymes, 
hormones and haemoglobin. Each of 
these areas is important for health and 
sporting performance. There are 20 different amino acids 
which combine together to provide all the protein based 
building blocks required by the body, eight of these are 
essential amino acids which the body cannot produce and 
must come from daily food intake.
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Carbohydrate
The main function of carbohydrate is to provide energy for 
the body, it is also important for the working of the nervous 
system and the metabolism of fat. Cereals, rice, pasta, 
potatoes and sugar are the main sources of carbohydrate, 
which should form about 60% of total daily energy intake.
Carbohydrates are broken down into glucose to provide 
energy. This is stored as glycogen in the blood (15g), liver 
(70g) and muscles (400g), enough to provide 1600-2000Kcal 
of energy (enough for one day without food). Research 
advises top athletes to have a carbohydrate intake of 5gm 
per kg of body weight per day.

Types of carbohydrate: 

Simple sugars:  glucose (monosaccharide) and 
 sucrose (disaccharide).
Complex sugars: polymers and starches 
 (chains of glucose).

The type of carbohydrate determines the speed of energy 
release which is an important consideration when trying to 
ensure a constant supply of energy for daily tasks or athletic 
performance. 
The speed of energy release of different food types is shown 
by their Glycaemic Index (GI).  A high GI indicates fast 
release of energy and a low GI indicates a slow release of 
energy.

GI Index for Selected Foods

Food type GI Index

Glucose 100

Cornflakes 84

Chips 75

Ice Cream 61

Muesli bar 61

Boiled potato 56

Banana 55

Porridge 42

Fat     
Fat provides energy, assists hormone metabolism, 
transport of fat-soluble vitamins (A,D,E and K) and provides 
protection / cushioning for the internal structures of the 
body. Fat should provide about 25% of total daily energy 
intake.
Fat has a higher energy value than carbohydrate but 
requires greater oxygen and a longer time to break down. 
This means fat is the primary energy source for prolonged 
low intensity exercise.

Trans-fatty acids  
Found in many processed 

foods to lengthen ’shelf life’, 
similar health concerns to 

saturated fat.

Saturated fats
Animal fats (cheese, 
butter, fat in meat), 
can be harmful as it 

raises LDL cholesterol 
which is a major 

cause of heart 
disease. Saturated fat 
should form no more 
than 10% of total fat 

intake.

Unsaturated fats
Olive oil and oils 

derived from seeds 
and nuts, can reduce 

LDL cholesterol 
and should provide 

10-15% of total daily 
energy intake.

Polyunsaturated fats
Vegetable oils, 

oily fish, nuts and 
seeds (liquid at 

room temperature). 
Can reduce LDL 
cholesterol and 

should provide 10% 
of total daily energy 

intake.

TYPES OF 
FAT

Essential fatty acids (Omega 3 and Omega 6)
Must be provided by food as they cannot be produced by the 

body.

Omega 3
Improves oxygen and 

nutrient transport.
Anti-inflammatory 
property and helps 

maintain the immune 
system.

Increases hormone 
production.

Omega 6
Reduces LDL 

cholesterol and 
anti-inflammatory 

properties.

Vitamins
Vitamins do not produce energy but are vital to allow the 
release of energy from food and to maintain good health. 
Vitamins cannot be made by the body so correct food 
intake is essential to get the recommended daily allowance 
(RDA) of each vitamin.

Minerals
Minerals make up 4% of total body mass. They are essential 
for the hormones and enzymes that control the internal 
functions of the body. They are important components of 
bones, connective tissue and haemoglobin.
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Additional Work - Activity 1: 
Research the sources and functions of vitamins and
minerals within the body; consider the effects on health
and on performance resulting from deficiencies of selected
vitamins and minerals.

Water
Water makes up about 60% of the body so correct 
hydration is essential for health and sporting performance. 
An individual can survive for a month without food but 
only a few days without water. A small loss in body weight 
due to dehydration (2-3%) can cause a significant drop in 
performance. Water has a number of roles within the body:
• Transport - water is the main means of transport within 

the body
• Cellular function - controls distribution of electrolytes 

and acidity changes in cells.
• Temperature regulation - absorbs heat and is 

transported to the skin where it is excreted as sweat 
which helps the cooling process of the body.           
      

Diet and Health - ‘the balanced diet’   
 

Our physical and mental health and our levels of energy are 
directly attributable to the food we eat and drink. The World 
Health Organisation’s (WHO) recommendation that we 
should have a ‘healthy balanced diet’, simply means that 
we should consume a range of foods that provide us with 
the recommended daily amounts (RDAs) of nutrients. The 
‘balanced diet’ with 6 types of nutrient (outlined earlier), 
is completed with the addition of fibre which helps our 
digestive system process food and absorb nutrients (fibre is 
void of calories or vitamins and impossible for our bodies to 
absorb and is therefore not a nutrient).

The ‘balanced diet’ will also ensure the three major 
functions of nutrients are met i.e: provide energy; build and 
repair tissue and regulate body processes. 
These three functions are important to a sedentary person 
but become increasingly important as we become more 
active. We should also be aware that as the amount and 
intensity of our activity increases, the guideline figures 
of 15% protein, 25% fat and 60% carbohydrate as the 
sources for our energy intake, will necessarily change as our 
need for more readily available energy and muscle repair 
increases.

The eatwell plate (below) highlights the different types of 
food in our diet and shows the amounts we should eat to 
have a healthy, balanced diet.

DIET AND HEART HEALTH

Healthy eating can reduce the risk of heart disease by:
• lowering blood pressure, a major risk factor for 

heart disease
• increasing good HDL cholesterol that transports 

fat away from the arteries and back to the liver 
for processing

• reducing levels of bad LDL cholesterol that can 
form fatty deposits in the arteries and contribute 
to heart disease

• preventing blood clots that can lead to heart 
attack and stroke

• keeping body weight in the healthy range.

Additional Work - Activity 2: 
Heart health is one area affected by what we eat. Examine 
how diet can affect: 
 a. Hypertension / high blood pressure.
 b. Mental health.
 c. Diabetes.
 d. Osteoporosis.

Energy Balance and Weight Management
 
The amount of food
needed to provide energy
will vary from one
individual to another. The
BMR will vary according
to body weight and
additional energy
requirements will depend
on the activity level of
these individuals. To
maintain a healthy
lifestyle requires the correct types and amounts of food, this
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allows calorie intake to match the energy required by the
individual, this is called energy balance (input=output). 
Eat too much and the excess calories will be stored as fat,
resulting in weight gain, whilst eating too little will
result in weight loss.

Food provides energy which is measured as kilocalories 
(kcal). The ‘average’ adult male requires 2500 kcal per day 
and the average female 2000 to 2200kcal. This will increase 
if the individual is very active. Elite athletes training or 
competing regularly will have daily intakes in excess of 
5000kcal.

In a majority of sports, being ‘overweight’ or having excess 
body fat will hinder performance. The extra weight resulting 
from excess body fat will decrease speed, endurance and 
agility. 

Measurement of Body Composition:

Body Mass Index (BMI)
BMI is one method of measuring body composition. It is 
calculated by dividing an individual’s weight (in kg) by their 
height squared (in m).
The ‘ideal’ BMI for men is 20.0 to 25.0 and for women 18.5 to 
24.0. However athletes may have BMI’s above these figures 
due to their extra muscle mass.

Essential body fat Stored fat

Essential body fat (EBF) is so 
called because we need it to 
maintain normal processes 
such as temperature 
regulation, shock absorption 
and energy production. 
EBF = approximately 3% 
of body mass for men and 
12% for women. Women 
have more EBF to support 
childbearing and other 
hormone-related functions.
EBF is stored in our organs, 
muscle tissue, in tissues in 
the Central Nervous System 
(CNS) and in the bone 
marrow. 

Stored fat cushions 
internal organs (visceral 
or abdominal fat) and 
lies just beneath the skin 
surface (subcutaneous) to 
cushion the skeleton and 
save body heat. Too much 
visceral fat is associated 
with poor health so 
keeping it in a healthy 
range is important.

Skin Fold Method
Involves the use of skin fold callipers to measure
subcutaneous fat at different body sites. These sites are 
the triceps, biceps, subscapula and suprailiac. The total in 
mm for these measurements can be used to calculate the 
percentage of body fat for the individual. Resources such as 
‘BrianMac Sports Coach’ have easy to use calculators for the 
skin fold method.

Body fat Percentages for Selected Sports

Sport Male Female

Cycling 5-15 15-20

Gymnastics 5-8 8-16

Hockey 8-15 12-18

Tennis 12-16 16-24

Triathlon 5-12 10-15

Bioelectrical Impedance Analysis
Electrical current passes through the fluids within body 
tissue easily, but struggles to pass through fat tissue. This 
allows the use of low level electrical currents to measure 
body fat (and hydration) levels within the body. Specially 
developed scales are used along with age, gender, height 
and weight to calculate body fat percentage.

Health and Nutrition
Eating too much, too little or the wrong types of food 
will result in health problems such as obesity, anorexia, 
coronary heart disease, diabetes, high blood pressure and 
cancer.

Obesity: A person is termed obese when their percentage 
of body fat or BMI exceeds certain levels.
There is a direct link between obesity and the following  
medical conditions:
• heart disease and stroke;
• type II diabetes;
• cancers;
• hypertension (high blood 

pressure);
• sleep apnea and breathing 

problems;
• osteoarthritis; and
• lower back pain.

% Body Fat

Male Female

Underweight <10 <15

Normal weight 10-15 15-20

Overweight 16-25 21-30

Obese >25 >30

In Northern Ireland current research shows that 25% of 
children are either overweight or obese before they start 
school and even more alarming 61% of adults are classified 
as overweight or obese. The health care for the problems 
associated with obesity account for 20% of the Northern 
Ireland health budget ... over £1 million per day!
Ref: Health Survey N.I. First Results 2013/14 DHSSPS. Pub Nov 2014
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Additional Work - Activity 3: 
Examine the physical effects of obesity on the body and 
explain how this may affect participation in active leisure 
pursuits.

Anorexia Anorexia results from a prolonged negative 
energy balance which leads to extreme  
weight loss and potential damage to the 
individual’s health.

Cholesterol Fat (lipid) essential to the structure of cells 
but high levels of cholesterol in the blood 
are linked to arthrosclerosis and CHD.

Diabetes Diabetes is caused by the body not 
producing enough insulin to control sugar 
levels in the body. Over a period of time this 
can result in CHD, strokes, eye and kidney 
problems.

High Blood  High blood pressure or hypertension places 
greater strain on the heart to pump blood 
around the body and is linked to high levels 
of stress, arthrosclerosis and CHD.

Osteoporosis This is a decline in bone density and 
structure resulting in an increased risk 
of fracturing bones, ribs, wrists and hips. 
Osteoporosis results from aging, dietary 
deficiencies and a lack of exercise.

Nutritional Value of Alcohol

The classification of alcohol as a ‘food’ is technically correct 
because it does provide energy. However, alcohol is often 
referred to as a source of ‘empty calories’ because, despite 
a relatively high calorific value, wine and beer have only 
trace amounts of proteins, vitamins and minerals and 
spirits have no nutritional value at all. Each gram of alcohol 
contains about 7 calories (almost twice as much as protein 
and carbohydrate: 4cals/gram) and not much less than 
fat: (9cals/gram). This fact alone indicates an obvious 
link between alcohol consumption and the potential for 
excessive weight gain.

Prevention of Nutrition Related Diseases
Nutritional fitness is achieved by eating a balance diet and 
must be combined with physical, social and mental fitness 
to achieve a healthy lifestyle. Nutritional advice to improve 
diet includes:
• eat less saturated fat;
• eat less sugar;
• eat less salt;
• eat more complex carbohydrates;

• eat sufficient fibre;
• maintain a sufficient calorie intake; and
• drink more water.

Quality and Safety Value of Food
Eating the appropriate quantity of food to meet the 
individual’s TDEE may not be enough to maintain health 
and physical fitness. Equally the quality and safety of food 
can be affected by how it is stored, handled, prepared 
or cooked. Food poisoning can have a major impact on 
performance and even fatal consequences, especially for 
the very young or the elderly.

Following these guidelines and exercising regularly 
will help to maintain good health

The Food Standards Agency has detailed recommendations 
for food handling and preparation; some of the points 
associated with these recommendations are outlined in 
diagram:

FOOD SAFETY

HYGIENE
Reliable suppliers;

Transport;
Food traceability;
Personal hygiene:
 (hands / clothing)

Work place:
(surfaces, tools,

utensils and 
equipment).

STORAGE
Refrigeration:
    Chilled <8C;

    Frozen >-18C.
Use by dates;

Raw and Ready 
To Eat food cross 
contamination.
Storing cooked 

food.

PREPARATION 
& HANDLING

Prevention 
of cross 

contamination;
Washing food;

Special needs for 
fish, eggs, pulses 

and shellfish.

COOKING
Cooking times 

and temperatures;
Cooking 

equipment;
Defrosting and 

frozen food;
Reheating food; 

Chilling food.

Additional Work - Activity 4:  
Research the methods used by sports teams (eg Team Sky) 
to ensure the quality and safety of food provided for their 
athletes.

Nutrition and Athletic Performance
The diet of an athlete can significantly affect his or her 
performance. Eating the right foods at the right time will 
enhance performance and aid recovery. 

Triathlon and endurance coach Joe Friel identifies 3 
areas that lead to poor performance in Ironman events:
• Dehydration;
• Glycogen depletion; and
• Excessive loss of sodium.
30% of finishers at The Hawaii Ironman have 
dangerously low levels of sodium in their blood 
(Hypoatremia)
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Much has been written about the advantages and 
disadvantages of different diets, ‘super’ foods, drinks and 
supplements in the search for improved performance. 
Within all this research and literature a number of essential 
requirements for performance have been identified:

• Increased carbohydrate intake is recommended 
leading up to events lasting longer than 90 minutes. 
‘Carbo loading’ is a method used to prepare for long 
endurance events.

• Fluid intake before, during and after an event 
or training session is vital to maintain optimum 
performance. 

• During exercise drink little and often to stay hydrated, 
150ml every 20 minutes. Drinks containing small 
amounts of salts and glucose are more easily absorbed 
by the body than water.

• Optimum carbohydrate intake during exercise is 30 to 
60g per hour.

• A small carbohydrates and protein based meal within 
30 minutes of finishing an event or training session will 
allow glycogen stores to recover faster.

However most nutritionalists believe that before any 
manipulation of diet can take place an athlete must 
establish a ‘good health diet’. Such a diet, as shown in the 
‘Eatwell Guide’, may be enough to provide all the nutritional 
requirements for an athlete without the need for any 
additional supplements.

Supplements:
‘To take or not to 

take?’
Is it  legal?
Is it safe?

Does it work?
Will it help me?

How many athletes 
have been banned 

from competing 
after unknowingly 

taking banned 
substances contained 

in supplements or 
medications?

Creatine: Increases the 
amount of high energy 
creatine phosphate (CP) 

stored in the muscles. 
Allowing increased:
Anaerobic energy;

Training levels;
Lean muscle mass.

Enhancing Performance through Nutrition

Nutrional Hierarcy of Needs

Specialist products such as
caffeine, creatine.

Energy and recovery drinks before,
during and after competition / training.

Manipulation of diet to provide more energy 
and assist recovery, increased carbohydrate 

or protein intake.
Emphasis on food to help reduce stress on the body 

caused by high levels of training, antioxidants,
 omega 3 and 6 fats, multi-vitamins, manuka honey.
Healthy diet following the guidelines of the ‘healthy 

plate and ‘food pyramid’ concepts-intake of protein 15%, 
carbohydrate 60% and fat 25%.

 
Ref:  ‘Nutrition:why a ground up approach can work’. Hamilton, A.; Peak 
Performance Number 295.

Strength Training
• Protein Intake: Strength and power athletes require 

a higher protein intake to assist with building muscle 
mass and the recovery / repair of muscle after training. 
Protein should form about 20% of these athletes’ daily 
food intake.

• Supplements: Athletes involved in sports requiring 
high degrees of strength may take different 
supplements to improve their performance. These may 
be legal substances such as creatine; or illegal ones 
such as steroids.

Endurance Training
• Nutrition: A carbohydrate ‘rich’ diet in the days leading 

up to the event will ensure glycogen stores in the 
muscles and liver are complete. 

• Event Nutrition: General advice on a nutritional 
strategy for completing an endurance event such as an 
ironman triathlon, marathon or cycle sportif:
a. Breakfast 1000-15000cal of medium to low GI food 4 

to 5 hours before the start of the event. (This could 
be at 2am!).

b. Pre-race snack and 500ml of fluids an hour before 
the event and 125ml of an isotonic  sports drink 10 
minutes before the start.

Eatwell Guide
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Supplements: Training of the correct type, duration and 
intensity along with a healthy diet are the foundations for 
endurance athletes. However, supplements can also be 
used to assist with training, performance and recovery. 
Examples of commonly used supplements include: 
          

Caffeine:  mobilises fatty acids 
in the blood; boosting oxygen 
uptake and reducing the use 
of muscle glycogen during 
exercise which can improve 
performance. Energy gels, 
drinks and chocolate covered 

coffee beans are use during races, as well as coffee as a pre-
race boost. Regular coffee drinkers may develop a tolerance 
to caffeine supplements which reduces their effectiveness.

Glutamine:  is a non-essential 
amino acid which helps to 
create muscle glycogen and 
therefore affects energy 
production during exercise. 
Greater amounts of glycogen 

may increase performance and recovery in a range of  
events.
      

Glucosamine and 
Chondroitin:  widely taken 
by athletes and non-athletes 
to help maintain the health 
of cartilage, tendons and 
ligaments within joints. 

Some research does question the effectiveness of these 
supplements.

Energy Products (Gels, Bars 
and Sweets): These products 
are widely used before, during 
and after endurance events 
to boost energy. All athletes 
have their own preferences and 
favourite products. It is essential 

to trial the use of gels, chews and bars in training before 
an event. The athlete must drink water along with these 
products.

Additional Work - Activity 6: 
Examine the advantages and disadvantages of taking 
supplements.

c. During the event consume 300 to 700 cal per hour 
and 400-600ml of fluids per hour depending on the 
type of activity, pace and climatic conditions.

d. Post event eat a light carbohydrate and protein 
based meal and drink to replace fluids. Add salt 
to improve sodium levels and use recovery based 
hypertonic sports drinks or milk shakes, not water. 

• Hydration: Water in the body is vital for controlling the 
rise in body temperature due to muscle contractions 
during exercise. Water lost as sweat must be replaced to 
maintain blood plasma and blood volume levels. A 2% 
loss in body weight due to dehydration can result in a 
20% drop in performance.

Hydration Requirements for the Individual
Aim: By monitoring weight and fluid intake athletes 
can ensure there is a less than 3% drop in weight due 
to fluid loss during an event:
• Athlete is weighed before and after a series of 

training sessions. Other details recorded include 
weather conditions, clothing and intensity / 
duration of the session.

• Drinks taken during the session are added to the 
weight loss recorded for the session*.

• Over the sessions a pattern can be identified and 
the amount of fluid loss per hour predicted for 
different conditions.  
This allows the athlete to develop an accurate 
hydration strategy for each event.

 *1 litre of water weighs close to 1kg.

Additional Work - Activity 5: 
Examine the effect the environment has on the nutritional  
requirements of an athlete. Consider for example:
• Tennis players at the Australian Open;
• Climbers attempting to climb Mt Everest; and
• A team at the Adventure Racing World Championships 

in Ecuador.
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