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Topic 1: Lifestyle health and risk
1.2 Importance of water as a solvent in transport, including its dipole nature. P8
· Water is a polar molecule= it has an unevenly distributed chemical charge 
· The two hydrogens are pushed towards each other forming a V shaped molecule
· Hydrogen= slightly positive charge
· Oxygen= slightly negative charge (electrons are more concentrated at this end)
· Positively charged end of water molecule is attracted to the negative ends of surrounding molecules
· Hydrogen bonding:
· Holds the water molecules together
· Results in water being liquid at room temperature
Solvent properties
· Chemicals easily dissolve in water= biochemical reactions can occur in cytoplasm of cells
· Dissolved substances can be transported around organisms  
· E.g. in animals via the blood and lymph systems
· E.g. in plants via the xylem and phloem
· Polar molecules dissolve easily in water molecules
· Polar groups e.g. –OH become surrounded by water and go into solution
· Polar substances= hydrophilic= water attracting
· Hydrophobic= non-polar, e.g. lipids do not dissolve in water> allows transport in blood
· A large amount of energy needed to break hydrogen bonds in water
· a large input of energy causes only a small increase in temperature= water warms up and cools down slowly



1.3 Distinguish between monosaccharides, disaccharides and polysaccharides (glycogen and starch – amylose and amylopectin) and relate their structures to their roles in providing and storing energy (β-glucose and cellulose are not required in this topic). P30-35

	Monosaccharides
	· are single sugar units
· formula (CH2O)n
· have between 3-7 carbon atoms
· examples= glucose, galactose and fructose>are known as hexose sugars

· can provide rapid source of energy
· Are also readily absorbed and require little change before being used in cellular respiration 

	Glucose
· main sugar used by cells for respiration
· glucose subunits joined together starch + glycogen
· starch + glycogen digested glucose
· can be absorbed and transported in bloodstream to cells
Galactose
· part of disaccharide sugar lactose>found in milk
· -OH groups on carbon 1 + 4 lie on opposite side of ring compared to glucose
Fructose
· Sugar that occurs naturally in fruit, honey + some vegetables


	Disaccharides
	· Two single sugar units join together in a condensation reaction disaccharide
· Condensation reaction= water molecule is released 
· Glycosidic bond forms between two glucoses
· Maltose is an example of a disaccharide
· Glycosidic bond broken by hydrolysis
· Hydrolysis of carbohydrates> occurs when they are digested in the gut
· And when carbohydrate stores in a cell are broken down to release sugars
	Sucrose
· glucose + fructose= S
· Sugar that is transported around a plant
Maltose
· 2 glucose molecules= M
· Produced when amylase breaks down starch
· Found in germinating seeds e.g. barley as they break down their starch stores to use for food

Lactose
· Galactose+ glucose
· Is a sugar found in milk


	polysaccharides
	· 3 main types= starch, cellulose and glycogen
· They do not dissolve easily
· Starch + glycogen= energy storage molecules within cells 
They are SUITABLE FOR STORAGE
· They are compact molecules
· Have low solubility in water
· This means they don’t affect concentration of water in in cytoplasm= don’t affect movement of water in and out of body by osmosis
	Starch= storage carbohydrate in plants> made up of amylose + amylopectin

Amylose
· Straight chain of glucose molecules
· 1,4 glycosidic links between adjacent glucose molecules
· Position of hydrogen bonds that form between hydroxyl groups= causes chain to coil= spiral shape
Amylopectin
· Polymer of glucose but has side branches
· 1,6 glycosidic link holds each side branch onto main chain



1.4 Describe how monosaccharides join to form disaccharides (sucrose, lactose and maltose) and polysaccharides (glycogen and amylose) through condensation reactions forming glycosidic bonds, and how these can be split through hydrolysis reactions. P30-35
Starch
· Spiral structure and insoluble nature
· It doesn’t diffuse across cell membranes 
· Has very little osmotic effect within the cell
· Is a major source of energy for the diet
Glycogen
· A polymer compound of glucose molecules
· Has numerous side branches= can be rapidly hydrolysed= easy access to stored energy
· In humans is found in liver and muscles
Cellulose
· Is a dietary fibre and is aka non-starch polysaccharide
· Made up of glucose molecules that are joined together= straight chain with no branches
· Glucose molecules have a slightly different structure than that of those in starch
· Has an important function in the movement of material through the digestive tract
5 Describe the synthesis of a triglyceride by the formation of ester bonds during condensation reactions between glycerol and three fatty acids and recognise differences between saturated and unsaturated lipids. P36-38
Lipids
· Are organic molecules found in every type of cell
· Are insoluble in water but soluble in organic solvents e.g. ethanol
Synthesis of a triglyceride
· Triglycerides are made up of 3 fatty acids + 1 glycerol molecule linked by condensation reaction
· Ester bonds form between each fatty acid and glycerol 
· 3 ester bonds are formed in a triglyceride


	Saturated lipids
	Unsaturated lipids
	Other types of lipid (extra)

	· Saturated fats= contain maximum number of hydrogen atoms
· The hydrocarbon chain is long and straight
· No carbon=carbon double bonds
· Straight saturated hydrocarbon chains can pack closely together
· Strong intermolecular bonds between triglycerides made up of saturated fatty acids
· = fats that are solid at room temperature

	· Monounsaturated fats=one double bond between 2 of the carbon atoms in each fatty acid chain
· Polyunsaturated fats= larger number of double bonds
· Double bond causes a kink in the hydrocarbon chain
· This prevents them from packing closely together
· The weaker intermolecular bonds between unsaturated triglyceride= oils that are liquid at room temperature

	· Cholesterol= short lipid molecule
· Is a vital component of cell membranes with roles in their organisation and functioning 
· Bile salts= involved in lipid digestion and assimilation, formed from cholesterol
· Phospholipids=similar to triglycerides, one fatty acid is replaced by a negatively charged phosphate group
· Fats provide a source of essential fatty acids




6 Explain why many animals have a heart and circulation (mass transport to overcome limitations of diffusion in meeting the requirements of organisms). P6-7
Why have a heart and circulation?
· The purpose of the heart and circulation is to move substances around the body
· In small creatures such as unicellular creatures- substances such as oxygen, carbon dioxide and digestive products are moved around the organism by diffusion
· Diffusion- is the movement of molecules or ions from a region of their high concentration to a region of their low concentration by relatively slow random movement of molecules
· More complex organisms are too large to move their substances around their bodies quickly enough- they have a heart to pump it instead of relying on diffusion



	Type of circulatory system
	Explanation 

	Open
	· In insects and some other animal groups, blood circulates in large open spaces
· A simple heart pumps blood out into cavities surrounding the animals organs 
· Substances can diffuse between the blood and the cells 
· When the heart muscle relaxes blood is drawn from the cavity back into the heart
· Then through small valved openings along its length

	Closed
	· Many animals including vertebrates
· The blood is enclosed within tubes
· This generates higher blood pressures as the blood is forced along fairly narrow channels instead of flowing into large cavities
· This means the blood travels faster and so the system is more efficient at delivering substances around the body:
· The blood leaves the heart under pressure and flows along arteries> and then arterioles (small arteries)> to capillaries
· The capillaries come into contact with most cells in the body where substances are exchanged between the blood and cells
· After passing along the capillaries  blood returns to heart by venules > then veins
· Valves ensure that blood flows in one direction
· Animals with this system tend to be large and active

	Single
	· Single circulation is found in fish
· The heart pumps deoxygenated blood to the gills
· Here gaseous exchange takes place
· There is diffusion of carbon dioxide from the blood into the water that surrounds the gills, and diffusion of oxygen from this water into the blood
· The blood leaving the gills then flows around the rest of the body before returning to the heart
· Blood flows through the heart once for each complete circuit of the body

	



Double
	· Birds and mammals 
· The right ventricle of the heart pumps deoxygenated blood to the lungs where it receives oxygen
· The oxygenated blood then returns to the heart to be pumped a second time (by the left ventricle) out to the rest of the body
· Blood flows through the heart twice for each complete circuit of the body 
· The heart gives the blood returning from the lungs an extra boost- which reduces the time it takes for the blood to circulate around the whole body
· This allows birds and mammals to have a high metabolic rate because oxygen and food substances required for metabolic processes can be delivered more rapidly to cells










1.7 Describe the cardiac cycle (atrial systole, ventricular systole and diastole) and relate the structure and operation of the mammalian heart to its function, including the major blood vessels.
CARDIAC CYCLE
Phase 1: atrial systole
· Blood under low pressure flows into left and right atria from pulmonary veins and vena cava
· Atria fill>  pressure of blood against atrioventricular valves pushes them open>blood begins to leak into ventricles> atria walls contract>forcing blood into ventricles
Phase 2: ventricular systole
· Ventricles contract from base of heart and upwards> increasing pressure in ventricles> blood pushed up and out through arteries> atrioventricular valves close due to pressure > this prevents blood from flowing back into atria
Phase 3: diastole
· Atria and ventricles relax in this phase
· Elastic recoil of heart wall= lowers pressure in atria and ventricles> closes the semilunar valves= prevents backflow
· Coronary arteries fill> low pressure in atria= helps draw blood into heart<from veins
SUMMARY
· In atrial systole the atria contract, forcing blood into the ventricles
· In ventricular systole the ventricles contract, pushing blood up and into arteries
· In diastole, elastic recoil as the heart relaxes= causing low pressure in the heart. 
· This helps refill the chambers with blood<from veins
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8 Explain how the structures of blood vessels (capillaries, arteries and veins) relate to their functions.

	arteries
	veins
	Capillaries

	Narrow lumen
	Wide lumen
	10um in diameter

	Thicker walls
	Thinner walls
	Single layer of cells (one cell thick)

	More collagen, elastic fibres and smooth muscle
· The thick layer of mainly elastic fibres allow expansion for recoil of artery, as it is surrounded by thick collagen fibres= tough and strong to withstand high pressure

	Less collagen, elastic fibres and smooth muscle 
	Thin walls allows rapid diffusion between capillaries and other cells 

	No valves
	valves
	

	









	
	



How does blood move through the vessels?
	                Arteries

	Capillaries 

	Veins

	
· During systole blood is forced into arteries
· This makes their elastic walls stretch to accommodate for the blood
· During diastole the elasticity of the artery wall causes them, to recoil behind the blood
· This helps push the blood forward
· The blood moves along the length of the artery as each section in series stretches and recoils in this way
	· When blood reaches smaller arteries and capillaries = there is a steady flow of blood
· In capillaries this allows exchange between the blood and surrounding cells through the thin capillary walls
· Capillaries lie close to every cell= rapid diffusion between blood and surrounding cells 

	
· In veins blood flow is assisted by the contraction of skeletal muscles during movement of limbs and breathing 
· Low pressure when breathing helps draw blood back into the heart from the veins
· Backflow is prevented from valves in veins 
· Steady flow without pulses of blood= blood under low pressure in veins



CORE BIOLOGY PRACTICALS
You will need to know these practicals as the exam board may ask you questions based on them. Below is a summary of each one.
Name of practical andindependent & dependentvariablesOther variables tobe controlledOther equipment Method and outcome Possible evaluation issues
Effect of caffeine on Daphniaheart rate
Independent: caffeineconcentrationDependent: heart rate of DaphniaTemperatureVolume of solutionsStress of DaphniaSize of DaphniaTime of acclimatisationMicroscope, counter,cavity slide, droppingpipettes, stop clock,distilled water, testtubes, stop clock
Method:
Remove 1 Daphnia and place in cavity slide. Remove pond water andreplace with distilled water. Leave for 5mins to acclimatise then observe & countheart rate under microscope for 30s, multiply number by 2 to calculate beats/min.Repeat with 2 more Daphnia. Repeat again, this time with small concentration of caffeine solution in place of distilled water. Carry out for 5 concentrations of caffeine= 3 repeats at 3 concentrations.
Outcome
: as caffeine concentration increased, heart rate increasedEnsuring Daphnia were same sizeIf left too long under microscope, tempincreases (due to lamp) = increased heart rateEnsuring enough data is collectedToo high concentration of caffeine killsDaphniaCounting of heart beat can be inaccurate
Measuring the content of Vitamin C in fruit juice
Independent: fruit juiceDependent: volume of juicerequired to decolourise 1cm
3
of DCPIPTemperatureConcentration of DCPIP solution (1%)Shake each tubesame number of timesSame end pointcolour. i.e. until theblue colour of DCPIP just disappears1% DCPIP solution, 1%vitamin C solution, rangeof fruit juices, testtubes/conical flasks,beakers, pipetteaccurate to 1cm
3
,burette, safety goggles
Method:
pipette 1cm
3
blue DCPIP into test tube. Using burette (or accurate pipette)add 1% vitamin C solution drop by drop. Shake tube gently after each drop. Continueuntil the blue colour just disappears. Record volume of solution needed todecolourise the DCPIP. Repeat further 2 times and calculate mean result. Repeatprocedure with different fruit juices.
Calculations:
1cm
3
of 1% vitamin C solution contains 10mg Vitamin C, therefore
massin 1cm
3
= 10mg x volume of 1% vitamin C to decolourise 1cm
3
of DCPIP.
Mass in sample
= mass of vitamin C to decolourise 1cm
3
DCPIP volume of samplerequired to decolourise 1cm
3
DCPIPDifficulty in controlling temperatureAmount of shaking (too much adds oxygenwhich will slightly restore the DCPIP to blue)End point difficult to judge as needs to be justwhen blue colour disappears especially inhighly coloured juicesSome loss of solution when transferring fromone beaker to anotherAccuracy of measuring equipment
The effect of temperature on cell membranes
Independent: temperature of waterDependent: % transmission of light through resulting solutionVolume of distilledwaterTime left in waterSize of beetrootpieceRaw beetroot, size 4cork borer, white tile,knife, ruler, beaker,forceps, water baths,boiling tubes,thermometer,colorimeter & cuvettes,stop clock, distilledwater, syringe
Method:
using cork borer and knife, cut pieces of beetroot into 1 cm lengthcylinders. Place in distilled water overnight to remove any dye released onpreparation. Wash and blot dry. Place 8 boiling tubes of distilled water into 8 waterbaths of different temperature. Once at temperature, add a piece of beetroot toeach and leave for 30 mins. Remove beetroot and shake tubes to disperse dye. Setcolorimeter to % absorbance on blue/green filter. Calibrate using distilled water in acuvette first then add 2cm3 of beetroot solution from the first temp to a newcuvette. Place into colorimeter to read % absorbance. Repeat for all other pieces.
Calculations & outcome:
to calculate % transmission = 100-%absorbance.As temperature increased, % transmission slightly increased to a point at which itgreatly increased due to membrane molecules gaining more heat energy, vibratingmore to a point where the vibrations caused large gaps in the membrane enabling therelease of dye also proteins in membrane denatured leaving large pores.Some beetroot may have skin on affectingsurface area.Difficulty in maintaining temperatureAccurate reading of the colorimeterAccurate size of beetrootFrom the different parts of the rootEnsuring same amount of time at thedifferent temperatures
The effect of changing enzymeconcentration on rate of reaction.
Independent: concentration of enzymedependent: time taken forenzyme to break down substrateTemperatureVolume of enzymeVolume of substrateConcentration of substratepHProtease e.g.1% trypsin,casein solution, smallbeakers, thermometer,distilled water, syringes,stopclock, large beaker
Method:
make up different concentrations of enzyme using distilled water. Ensuredifferent syringes for different chemicals to prevent cross contamination. Set upwater bath for temperature to keep constant. Place 1 test tube of 5cm
3
caseinsolution into water bath alongside second tube containing 2cm
3
of 0.2% trypsin.Allow to acclimatise for 3 mins so that at same temperature then add trypsin tocasein, start stop clock. Time how long it takes for casein solution to turn transparent.
(mark a ‘X’ on the other side of tube, as soon as seen t
hrough solution stop clock).Repeat a further 2 times then repeat for next concentration.
Calculations & outcome:
rate = 1timeAs concentration of enzyme increases, rate of reaction increases until a plateau pointwhere all enzyme has metabolised all substrate immediately.Maintaining constant temperatureAccurately making up the differentconcentrationsIdentifying end point consistentlyDifficult to see the cross through the solutionUsing catalase in yeastand hydrogen peroxide
Method:
using first concentration of yeast solution, acclimatise to desiredtemperature alongside separate tube of hydrogen peroxide. Set up gas syringe andset to 0. Quickly add peroxide to yeast and attach gas syringe. Read off the volume of oxygen gas produced every 10 mins until 3 readings are the same. Repeat 3 times foreach concentration of yeast solution.
Calculations & outcome:
rate = initial rate of reaction = gradient at steepest pointfrom graphs of volume against time for each concentration. Outcome as proteaseabove
 
Attaching syringe can be slower allowing lossof gasInaccurate reading of gas syringInaccurate reading of syringes in making updilutionsReaction going too quickly to read
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10 Describe the blood clotting process (thromboplastin release, conversion of prothrombin to thrombin and fibrinogen to fibrin) and its role in cardiovascular disease (CVD).


Blood clotting
1. Blood vessel wall is damaged or blood flows very slowly= a blood clot is more likely to form
2. Platelets stick to damaged wall of blood vessel
3. Thromboplastin is released from damaged tissue and from platelets 
4. Ca2+ and vitamin K in plasma
5. Platelets stick to damaged wall and to each other forming a platelet plug
6. Fibrin mesh traps blood cells, forming a clot
7. Prothrombin thrombin is an enzyme that catalyses the conversion of soluble fibrinogen to insoluble fibrin


· Only arteries get atherosclerosis because blood is under high pressure= high chance of it happening to walls
· Low pressure in veins means there is less of a risk of damage to the walls

· Blood clotting can lead to atherosclerosis (which then leads to CVD)
· Because atherosclerosis increases the chance of blocking an artery with fatty deposits or just directly blocking the artery


1.11 Explain the course of events that leads to atherosclerosis (endothelial damage, inflammatory response, plaque formation, raised blood pressure).

1. Endothelium is damaged, possibly due to high blood pressure or toxins from cigarette smoke
2. There is an inflammatory response. WBC’s move into artery wall
3. Cholesterol accumulates, a deposit build up (called an atheroma)
4. Calcium tissue and fibrous tissue build up> causing a hard swelling (called a plaque) on the inner lining of the artery
5. Wall elasticity is reduced
6. Plaque= artery becomes narrow 
7. Heart finds it difficult to pump blood around body= rise in blood pressure 
8. Dangerous positive feedback builds up
· Plaque= leads to high blood pressure= makes it likely that further plaques will form
· Arteries become narrow and cannot supply enough blood to bring oxygen and nutrients to the tissues 
· Tissues can no longer function properly= leads to symptoms
















1.12 Describe the factors that increase the risk of CVD (genetic, diet, age, gender, high blood pressure, smoking and inactivity).


	factor
	Why it’s a risk

	
genetics



	· Tendency to have high blood pressure and poor cholesterol metabolism
· Arteries that are more easily damaged
· Mutations in genes that affect relative HDL:LDL levels in the blood



	
diet



	· There are many correlations between dietary habits and level of CVD  e.g. saturated fat, cholesterol and lipoprotein level
· Some evidence that these correlations are causal , particularly for blood cholesterol levels
· Non- starch polysaccharides lower blood cholesterol



	
age



	· Elasticity and width of arteries decreases with age



	
gender



	· Oestrogen gives women some protection from CVDs before the menopause
· The risk in both sexes is roughly the same 



	
High BP



	· Is very important- should not be sustained > 140mm Hg systolic and 90mm Hg diastolic (140/90)

	
smoking



	· Chemicals in smoke can damage the arteries= atherosclerosis
· Is linked to reduction of HDL cholesterol level
· Leads to reduced supply of oxygen to cells> haemoglobin carries CO from smoke instead of oxygen
· Leads to narrowed arteries = increased heart rate 

	
Inactivity





	· Moderate exercise prevents high blood pressure and lowers it
· It also raises HDL cholesterol without affecting LDL cholesterol levels
· Reduces the chance of developing type II diabetes 






1.13 Describe the benefits and risks of treatments for CVD (Antihypertensives, plant statins, anticoagulants and platelet inhibitory drugs).


	Drug treatment
	Mode of action
	Risk/side effects

	Diuretics 
(antihypertensive)
	· Increase volume of urine; lowers blood volume and pressure
	· Occasional dizziness, nausea, muscle cramps

	Beta blockers
(antihypertensive)
	· Block response of heart to hormones and makes contractions less frequent and less powerful
	· Possible link with diabetes

	ACE inhibitors
(antihypertensive)
	· Block the production of angiotensin ( ACE= angiotensin converting enzyme) which normally causes arterial constriction and a rise in blood pressure

	· Cough, dizziness, heart arrhythmia, impaired kidney function

	Statins
	· Lower cholesterol level in the blood by blocking the liver enzyme that makes cholesterol
	· Muscle aches, nausea, constipation and diarrhoea
· People may rely on statins and not have a healthy diet 

	Anticoagulants
e.g. warfarin
	· Reduce risk of clot formation
	· Risk of uncontrolled bleeding, dosage control is essential

	Platelet inhibitory drugs
e.g. aspirin, clopidogrel
	· Makes platelets less sticky
	· Aspirin irritates the stomach lining and can cause serious stomach bleeding
· Using both of these drugs together can make the risk even greater





The risk of CVD can be reduced by:
· Stopping smoking
· Maintaining a resting blood pressure below 140/85mmHg
· Maintaining low blood cholesterol level
· Maintaining a normal BMI/ low waist-to-hip ratio
· Taking more physical exercise 
· Moderate or no use of alcohol









1.14 Analyse and interpret data on the possible significance for health of blood cholesterol levels and levels of high-density lipoproteins (HDLs) and low-density lipoproteins (LDLs).
Describe the evidence for a causal relationship between blood cholesterol levels (total cholesterol and LDL cholesterol) and CVD.

Cholesterol

· Cholesterol is not soluble in water so needs to combine with proteins to form= Lipoproteins
· Evidence shows a correlation between increased cholesterol levels and death rate
· Low fat diet which avoids saturated fats reduces total blood cholesterol
· HDLs reduce blood cholesterol deposition= high level of HDLs is good


	Low density lipoproteins (LDLs)
	High density lipoproteins (HDLs)

	· Are the main cholesterol carrier in the blood
· Triglycerides from saturated fats in our diet combine with cholesterol and protein= LDLs
· LDLs circulate in the bloodstream and bind to receptor sites on cell membranes
· Then they are taken up by the cells
· Excess LDLs in diet overload membrane receptors
· Resulting in high blood cholesterol levels 
· Saturated fats may also reduce the activity of LDL receptors
· So LDLs aren’t removed from the blood = increases blood cholesterol levels
· Cholesterol may be deposited in artery walls= atheroma may form

	· HDLs have a higher % of protein compared to LDLs
·  (hence their higher density)
· HDLs made when triglycerides from unsaturated fats + with cholesterol and protein
· HDLs transport cholesterol from body tissues> to liver> where they are broken down
· This lowers blood cholesterol levels and helps remove the fatty plaques of atherosclerosis







· Monounsaturated fats:
· Help the removal of LDLs from the blood
· Polyunsaturated fats:
· Increase the activity of the LDL receptor sites so the LDLs are actively removed from the blood


Conflicting evidence
· Studies prove a positive correlation between fat consumption and CHD mortality rates
· it has been proposed that regular moderate consumption of alcohol= protective defence against CHD
· wine has antioxidants
· this prevents oxidation of LDLs









Other risks:

Salt
· A high salt diet can cause the kidneys to retain water
· Higher fluid levels in the blood = result in  elevated blood pressure with the associated CVD risks


Stress
· Evidence that CHD is sometimes linked to poor stress management
· Increased stress can result in:
· Release of adrenaline which causes arteries + arterioles to constrict
· This can lead to high BP
· Stress can lead to overeating 
· E.g. increased alcohol consumption and a poor diet
Alcohol

· Heavy drinking can lead to high blood pressure , contributes to obesity and an irregular heartbeat
· Excess alcohol consumption can lead to:
· Direct tissue damage- to liver, brain and heart
· This increases the risk of CVD

Role of antioxidants
· Unstable radicals in the body during reactions result when an atom has an unpaired electron
· They are highly reactive and can damage many cell components
· Vitamin C can protect against radical damage
· Wine also contain chemicals which have antioxidant properties and help stop platelets from sticking together

Reducing blood cholesterol levels

· Untargeted screening and dietary advice has little influence on people as they:
· Underestimate the risk or
· Are unwilling to make lifestyle changes
· Cholesterol lowering drugs e.g. statins quickly reduce the risk of heart disease and stroke
· In patients who have CVD statins can reduce the risk of heart attack by 33%
· In people who do not have CVD but have elevated cholesterol levels, statins lower total and LDL cholesterol by more than 20%

· HOWEVER statins can increase the risk of developing cancers 
· E.g. gastrointestinal and respiratory cancers 
·  The benefit of statins does outweigh the risk 














1.15 Discuss how people use scientific knowledge about the effects of diet (including obesity indicators), exercise and smoking to reduce their risk of coronary heart disease.

Obesity indicators 

· Body mass index (BMI): conventionally used method of classifying body weight relative to a person’s height
· To calculate BMI:
· Body mass (Kg)/ height (metres) squared
· Evidence suggests that waist-to-hip ratio is a better measure of obesity than BMI
· And it also shows a significant association with risk of heart attack
· There is a continuous correlation between waist-to-hip ratio and heart attack
· Waist –to-hip ratio gives a better indication of who is at risk of a heart attack, even in people with low BMIs of <20
· Waist-to-hip ratio is calculated by : waist circumference/hip circumference 
· The waist is measured unclothed at the narrowest point between the rib margin and the top of the hip bone 
· The hip circumference is measured in light clothing at the widest point around the buttocks 
· Ideally men should not have a wait-to-hip ration over 0.90 and women’s should not be greater than 0.85

Poor diet

· A diet high in fat and an inactive lifestyle  are major contributing factors to the development of obesity
· Greater inactivity means that obesity and associated conditions are on the increase
· A high-fat diet will not always result in weight gain if combined with high levels of physical activity
Smoking

· Haemoglobin caries carbon monoxide from smoke instead of oxygen= reduces supply of oxygen to the cells
· Any narrowing arteries due to atherosclerosis will reduce blood flow through the arteries in the heart and brain
· this increases heart rate as body reacts to provide enough oxygen for the cells
· smoking has been linked with a reduction in HDL cholesterol level
· chemicals from smoke can damage the lining of the arteries= atherosclerosis

Inactivity
· moderate exercise e.g. cycling or walking helps prevent high BP and helps lower it 
· exercise also raises HDL cholesterol without affecting LDL cholesterol levels
· it also reduces the chance of developing type II diabetes and helps in controlling the condition















1.17 Analyse data on energy budgets and diet so as to be able to discuss the consequences of energy imbalance, including weight loss, weight gain, and development of obesity.


The energy balance

· Recommended amounts for nutrients and daily energy requirements

Getting it right

· Dietary reference values (DRVs): are estimates of the requirements and aren’t recommendations or goals for individuals
· These include:
· An estimated average requirement (EAR)
· A lower reference nutrient intake (LRNI)
· A higher reference nutrient intake (HRNI)
· This provides a range of values within which a healthy balanced  diet should fall 
· Estimated average requirements for energy are suggested + the average % that should come from the different energy components in a diet

Getting it wrong


· A constant supply of energy is needed  to maintain essential body processes 
· E.g. pumping the heart
· Basal metabolic rate (BMR): energy required for these essential processes
· BMR is higher in:
· Males
· Heavier people
· Younger people
· More active people
· If you eat fewer Kilojoules per day than you use you will have a negative energy balance and energy stored in the body will be used to meet the demand
· A regular shortfall in energy intake will = result in weight loss
· Eating more energy than what is being used= positive energy balance 
· Additionally energy will be stored and you will gain weight

Consequences of obesity

· Obesity can increase the risk of CHD and stroke even without other risk factors being present
· The more excess fat carried especially around the middle, the greater the risk is to the heart
· Obesity can also increase the risk of type II diabetes
· Which in turn can increase the risk of CHD and stroke
· Obesity can also raise BP and elevate blood lipid levels
· Studies show a positive correlation between the % of saturated fat in the diet and high BP
· They have also shown a positive correlation between the % of saturated fat in the diet and increased incidence of CVD 









Coronary heart disease
· Narrowing of the coronary arteries limits the amount of oxygen- rich blood reaching the heart muscle
· This may lead to a chest pain called angina
· The heart muscle lacks oxygen= respires anaerobically
· If fatty plaque ruptures in coronary arteries cholesterol is released which leads to rapid clot formation
· Blood supply to heart may be completely blocked
· Heart muscle is said to be ischaemic (without blood0) when the heart muscle doesn’t receive blood by arteries 
· If affected muscles are starved of oxygen for a long time they will be permanently damaged 
· Symptoms:
· Intense pain
· Discomfort in the chest or in the left arm or shoulder
· Heaviness
· Tightness
· Burning and pressure
· Sometimes CHD causes the heart to beat irregularly= this is known as an arrhythmia and can lead to heart failure

Stroke

· Supply of blood to the brain is only briefly interrupted then a mini-stroke may occur
· A mini stroke is a warning of problems with blood supply to the brain that could result in a full stroke in the future
· Symptoms that appear suddenly
· Numbness
· Dizziness
· Confusion
· Slurred speech
· Blurred or lost vision





1.18 Analyse and interpret quantitative data on illness and mortality rates to determine health risks (including distinguishing between correlation and causation and recognising conflicting evidence).

Correlation and causation

· Correlation: two variables are positively correlated when an increase in one is accompanied by an increase in the other
· Large amounts of data are needed to ensure that the correlation is statistically significant
· This ensures that it didn’t happen by chance
· Causation: two variables are causally linked when a change in one is responsible for a change in the other 
· Scientists need to set up experiments with control variables
· This means they can see if altering one variable has the predicted effect 
· To do this a null hypothesis is set up
· They assume that there will be no difference between an experimental group and the control group 
· This is then testes using statistical analysis





19 Evaluate designs of studies used to determine health risk factors (including sample selection and sample size used to collect data that is both valid and reliable).

Cohort studies

· Follow a group of people over time to see who develops the disease and who doesn’t
· People’s exposure to risk factors are recorded 
· This means that any correlations between risk factors and the disease can be established 
· It may take a long time to develop the disease so these studies can take years=£££ expensive

Case control studies 

· A group of people with the disease (cases) are compared with a control group of individuals who do not have the disease
· Information is collected about the risk factors they have been exposed to
· This allows factors that may have contributed to development of the disease to be identified
· The control group should be representative of the population from which the case group was drawn 
· Sometimes controls are individually matched to cases 
· Known disease- risk factors: such as age and sex are then similar in each case and control pair
· This allows scientists to investigate the potential role of unknown risk factors 
· Factors used to match the cases and controls can’t be investigated in the study 
· So it’s important not to match on variables which could potentially turn out to be risk factors
 
Features of a good study

· Clear aim:
· A well designed study needs a clearly stated hypothesis or aim
· The design of the study must be appropriate to the stated hypothesis to produce results that are valid and reliable
· Representative sample:
· Selection bias occurs when those who participate in a study are not representative of the target population
· Differences between people asked to take part in a study and those who actually respond should be considered before generalising findings to the target population 
· Non-participants can differ in important respects from participants 
· The proportion of people who drop out of a study after it has begun should be kept to a minimum 
· This is particularly important in cohort studies that follow people over a long period of time
· It is important to monitor the characteristics of the remaining participants to ensure that they are still representative of the target population 




Valid and reliable results

· Methods used must produce valid data from measurements that provide information on what the study is set out to measure 
· For example a study on the effect of blood pressure on development of CVD 
· Valid blood pressure measurements would be made using an appropriate blood pressure monitor 
· The method used to collect results must be reliable 
· A reliable method used at different times or by different people will produce similar results
· A reliable test will also give similar results for repeated measurements 
· E.g. if measuring blood pressure, the same type of equipment and same type of procedure should be used each time the measurement is made
· any variables that could affect the measurement should be controlled or taken into account 
· a sample must be large enough to produce results that have not occurred by chance
· in  cohort studies of a rare disease only a small proportion of the population will develop the disease 
· in case control studies only a few people may have been exposed to the factors under investigation 
· the potential effect of all variables that could be correlated with the disease should be considered when designing the study 





20 Explain why people’s perceptions of risks are often different from the actual risks (including underestimating and overestimating the risks due to diet and other lifestyle factors in the development of heart disease).

· Risk: the probability of occurrence of some unwanted event or outcome

Perception of risk

· People will overestimate the risk of something happening if the risk is:
· Involuntary (not under their control)
· Not natural
· Unfamiliar
· Dreaded
· Unfair
· Very small
· There is a tendency to overestimate the risk of sudden imposed dangers where the consequences are severe
· And to underestimate the risk if it has a long-term effect on the future, even if the effect is severe
· E.g. health risk associated with smoking or poor diet

Different types of risk factor

· Averages can make the assumption that everyone may have the same chance of having CVD- which isn’t the case
· Averages do not take into account any risk factors
· Things that may increase the chance of a harmful outcome 
· There are 4 main factors that contribute to health risks
· Heredity
· Physical environment 
· Social environment
· Lifestyle and behaviour choices
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How Blood Flows Through a Healthy Heart

This diagrarm shows how blood flows through a healthy heart
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