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Summary Notes

Name:  ……………………………………………………………………

Biology Class:  ………………..  Teacher:  …………………………………………...

Topic 1:  What Is Health And Technology?

The Meaning Of Health

Good health means much more than simply not being ill.  It means enjoying a state of physical, mental and social well-being.

The three sides to health are often shown as the health triangle.
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If any one of these sides were removed then the triangle would collapse. The same can be applied to your health - if any one side is not right then you will feel unhealthy.

A healthy lifestyle would include:

· eating an appropriate range of foods

· taking regular exercise
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taking part in pleasurable activities

· taking regular relaxation

· avoiding unnecessary health risks such as smoking

cigarettes, drinking alcohol and taking drugs.

Physiological Measurements

Taking certain physiological measurements can give an indication of the health of the person.

Some measurements would include:

· body temperature

· percentage body fat

· blood pressure

· heart (pulse) rate

These measurements can be taken using Low-tech and High-tech approaches.

	Physiological Measurement
	Low-tech Approach
	High-tech Approach

	Temperature
	Clinical thermometer
	Digital thermometer or liquid crystal thermometer

	Body fat
	Skin fold callipers
	Digital body fat sensor

	Blood pressure
	Stethoscope and mercury manometer
	Digital sphygmomanometer

	Heart (pulse rate)
	Finger and stopwatch
	Pulsometer or heart rate monitor


There are advantages and disadvantages to low-tech and high-tech approaches.
	Type of instrument
	Advantages
	Disadvantages

	Low-tech
	· often cheap to make

· cheap to operate
	· usually slower way to obtain results

· normally cannot be connected to a computer

· less accurate as humans taking measurements may make mistakes

	High-tech
	· usually the faster way to obtain results

· often can be connected easily to a computer
	· expensive to make

· often expensive to maintain


Topic 2:  A Healthy Heart

The Heart and Circulatory System

The heart and blood are part of the circulatory system.  The heart is made of muscle and pumps blood around the body.  As the heart muscle contracts and relaxes blood is pumped through vessels to the different parts of the body.

There are valves in your heart which make sure that the blood always flows in the right direction.  The closing and opening of these valves can be heard as heart beats when you listen to someone's chest.

Diagram of a human heart
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There are three kinds of blood vessels: Arteries carry blood away from the heart; they divide again and again and eventually form very tiny blood vessels called capillaries.  Capillaries allow nutrients and oxygen to pass from the blood to the tissues and allow carbon dioxide and other wastes to leave tissues.  The capillaries join up with one another to form large vessels called veins.  Veins return blood back to the heart.

Diagram of artery, capillary and vein
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The diagram below shows blood flow around the body.
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The heart pumps blood to the lungs and the rest of the body.
The blood transports oxygen, carbon dioxide, nutrients and wastes around the body.  Oxygen and nutrients enter the tissues from the capillaries.  Carbon dioxide and wastes leave the tissues and enter the capillaries.

Pulse Rate As A Health Indicator

Each time the heart beats it pushes blood into our arteries and make them swell out a bit.  The pressure wave is transmitted to all parts of the body and can be detected as a pulse.

Pulse rates are expressed as beats per minute and give a direct measure of speed at which your heat is beating.  The pulse can be measured using a pulsometer or heart rate monitor.

We can find out how fit we are by measuring our resting pulse rate.  This value gives a measure of the efficiency of the heart and circulation.  The normal range of pulse rate is between 60 - 70 beats per minute. Pulse rate can be affected by the age, sex, fitness and size of a person.
A high resting pulse rate means that the heart is having to work hard to circulate blood around the body and can lead to heart disease.

The recovery time is the time taken for the pulse rate to return to normal after exercise. A low resting pulse rate and a short recovery time (i.e. the time for the pulse rate to return to normal after exercise) can indicate fitness. Regular exercise can decrease resting pulse rate and shorten recovery time.
Blood Pressure Under Different Conditions

Blood pressure is the pressure of our blood in our arteries.  This pressure is caused by the pumping action of the heart.  Our blood pressure changes significantly depending on our emotional and physical conditions, where the arm is placed during the measurement and how and where the cuff is fastened.

Traditionally blood pressure is measured by using a stethoscope and a mercury manometer. However the high tech method uses a digital sphygmomanometer.
 Blood pressure is taken as two readings:

· the first, higher pressure, is caused when the heart contracts and pushing blood into the arteries.

· the second, lower pressure, is caused when the heart relaxes, refilling with blood,

(Both readings are measured in millimetres of mercury.)

A normal blood pressure of 120 (first reading), 80 (second reading) is written as 120/80.
A blood pressure of 160/90 indicates high blood pressure.  High blood pressure can be caused by a number of factors:


· being overweight

· lack of exercise

· incorrect diet (too much salt in food)

· drinking excessive amounts of alcohol

· stress.

High blood pressure usually affects adults over 35 years old and can lead to heart attack, angina or a stroke.

Low blood pressure is uncommon but can lead to fainting or indicate heart failure.

Blood Tests And Blood Counts

Often it is possible to analyse our blood to give us an indication of the state of our health.  This analysis will also be able to detect and monitor various illnesses.

Blood tests and cell counts can be used to detect:

· Anaemia – by measuring iron content and red blood cell numbers

· Infection – by the presence of microbes (bacteria) and/or the presence of antibodies

· Leukaemia – by counting number of white blood cells

· Diabetes – by measuring sugar content

· Blood groups – There are four human blood groups A, B, AB and O.  It is necessary to know people’s blood groups because if someone needs to be given another persons blood in hospital (a blood transfusion), then their blood groups must be the same. 

The police can also test a person’s blood for alcohol or drugs.

Topic 3:  Healthy Lungs

The Lungs And Breathing

Our lungs are found inside our rib cage and they are situated on either side of the heart.  The lungs are spongy, pink in colour and are made up of millions of air sacs.  The lungs take in oxygen into the blood and remove carbon dioxide from the blood to the air.

Diagram of the human breathing system
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Exercise and breathing

Exercise results in faster, deeper breathing and increases gas exchange in the lungs. During the recovery time after exercise breathing depth and rate return to normal. A short recovery time indicates fitness.

The Physiological Measurements Of The Lungs

The Vital Capacity is the maximum volume of air we can breathe out after we have taken a deep breath.

The Tidal Volume is the normal volume of air breathed in and out from our lungs.

The Peak Flow is a measure of the maximum rate at which air can be forced from the lungs.  The Peak Flow rate can be used as a measurement of health e.g. it can be used in the diagnosis and management of asthma.

The peak flow is measured by taking the highest reading out of three attempts.(Not the average)
The Vital Capacity, Tidal Volume and Peak Flow of a person depends on the age, sex, size and fitness of the person.

Health Risks and Effects of Smoking

· The tar in cigarettes can increase the chances of lung cancer.
· Carbon monoxide is a poisonous gas found in cigarette smoke.  This gas reduces the oxygen carrying capacity of the blood. 

· Smoking can also cause heart disease.

· If a pregnant mother smokes, then the health of the baby can be damaged.

Topic 4:  A Healthy Body

The Importance of Diet and Energy Balance




The food and drink we eat everyday makes up our diet.

Our diet supplies energy for our body to work.


A healthy diet contains a balance of all the important nutrients:

· Carbohydrates

· Proteins

· Fats

· Vitamins and minerals

· Fibre

· Water.

A healthy balanced diet should include a balanced mixture of food from all of the different food groups, including at least 5 portions of fruit and vegetables per day. Although we need sugar and fat in our diets, we should not eat too much of either group.  

If a person takes in more energy than they use up then that person will suffer from an energy imbalance and become overweight.
Energy giving nutrients are

· carbohydrates found in food like cereals, bread and potatoes. Sugars are carbohydrates.
· fats found in butter, margarine and bacon.

Body building nutrients for growth and repair are

· proteins found in fish, meat and peanuts.

Nutrients which protect against vitamin deficiency diseases are 

· vitamins and minerals found in fresh fruit and vegetables.

The Relationship Between Fat And Health

The amount of body fat you have could be an indication of the health.  Our normal range of body mass depends upon a persons height, age and sex.

Being overweight (obese) can lead to an increased risk of:

· heart disease

· kidney failure

· arthritis

· diabetes.

Being underweight can indicate illnesses such as:

· cancer 

· anorexia.

The amount of body fat can indicate the health of a person.

A skinfold calliper is a device that measures the thickness of a fold of skin with its underlying layer of fat.  This is carried out at key locations shown by research to be representative of the total amount of fat on the body.  Using these measurements it is possible to estimate the total percentage body fat of a person.  The body should have about 20% fat.  A digital fat sensor can also be used to calculate total percentage body fat.
The Relationship Between Body Temperature And Health

Normal human body temperature is 37oC.  Our body temperature needs to be kept at a constant temperature between 36.0 - 37.3 oC.
Body temperature can be measured using different types of thermometer.

· Clinical thermometer.  Placed in mouth to take body temperature.

· Digital clinical thermometer.  Placed in mouth to take body temperature.

· Liquid crystal thermometer.  Flexible, so can take body temperature from different parts of the body e.g. forehead.

A body temperature above 40 oC can lead to heatstroke or indicate fever as a result of fighting infection.  A body temperature below 35 oC indicates hypothermia.  If the temperature of the body falls below 30 oC, death can result.  Babies and the elderly are particularly at risk.

Exercise And The Health Of Muscles

Most of the energy obtained by food is to help us move.  All movement is brought about by the action of muscles.  Muscle strength and endurance are good ways of measuring someone's physical fitness, but not necessarily the general state of health.  A Dynanometer can be used to measure muscle strength.

By exercising regularly muscles improve in size and strength.
Muscle size and strength decrease if muscles are not exercised regularly. 
During exercise, oxygen uptake to the muscles increases. However Muscle fatigue (tired feeling muscles) can occur during exercise when not enough oxygen is available to the muscles. Muscle fatigue can be relieved by relaxation.

Reaction Time As An Indicator Of Health

Reaction time is the time taken for a person before he/she can respond to a certain stimulus.  Reaction time is a good health measurement indicator.  It can be measured in many ways, measuring the time taken to do a simple task e.g. catch a dropped ruler.
Our reaction time can be affected by:

· drugs

· alcohol

· excitement.

By practising a task a person can decrease their reaction time.
A slow reaction time can indicate diabetes, brain or nervous disorders or arterial disease.

Health Risks And The Effects Of Alcohol

The effects of drinking small amounts of alcohol occasionally are short term and will not harm your body.  However, alcohol is a depressant drug and small amounts can slow down processes in your brain.  Alcohol is transported around the body in the blood.
In the short term, alcohol in the blood leads to:

· slower reaction time.

· poor muscle control.

· impaired judgement. 

In the long term, drinking can cause:

· liver damage

· brain damage.

If a pregnant woman drinks alcohol or takes other drugs she can damage her unborn baby.
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