[bookmark: _GoBack]Seen question Respiratory System for Monday 16th
1. Analyse the effects of smoking on the health and performance of an endurance athlete.  (10 marks)
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1. Asthma is an increasing problem for many young people attempting to follow an active healthy lifestyle. Discuss  the effects of asthma  on people  performing  endurance  activities  and describe  the methods available to help them control these effects. How might regular involvement in endurance  activities impact on the participant's  respiratory system? (10 marks)
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2. Evaluate critically the impact of long term aerobic training and lifestyle choices on the efficiency of the respiratory system.                                 (10 marks) 

Indicative content: Candidate responses are likely to include: (Relevant candidate responses that are not listed should be acknowledged). 
Numbered points refer to indicative content or knowledge 
Bulleted points refer to development of knowledge 
Improvements to the efficiency of the respiratory system (will be seen after a few weeks of aerobic training.) 

· Increased efficiency to take in O2 or to supply O2 to muscles 

Changes will be due to: 


Respiratory Structures- External Respiration 
· increased surface area of alveoli 
· increased elasticity of lungs 
· increased capillary density around alveoli 
· greater amount of O2 diffused in to blood 
· greater amount of CO2 diffused in to alveoli 
· greater gaseous exchange/ increase pulmonary diffusion 
· greater saturation of haemoglobin with oxygen 

· Respiratory Structures- Internal Respiration 
· increased capillary density around muscle tissue 
· greater amount of O2 diffused in to muscle cell 
· greater amount of CO2 diffused in to blood 
· greater gaseous exchange/ increased muscle and tissue diffusion 
· increased a-VO2 difference 
· increased a-VCO2 difference 




Improvements to Breathing Mechanisms 
· strengthens respiratory muscles/ respiratory muscle hypertrophy 
· diaphragm, intercostals, SCM, scalenes, abdominals 
· increased efficiency of the mechanics of breathing 
· increased depth of breathing 
· decreased breath frequency 
· reduces or delays respiratory muscle fatigue 

Increases in Lung Volumes or Capacities 
· increased tidal volume during maximal exercise 
· increased vital capacity 
·  decreased residual volume 
·  increased inspiratory reserve volume 
·  increased expiratory reserve volume 

These physiological adaptations would result in: 
·  increased VO2 max 
·  delays OBLA or lactate threshold/ increases endurance capabilities 
·  lifelong involvement in physical activity 

Altitude Training 
·  reduced ppO2 / hypoxic conditions 
·  initial decrease in the efficiency of the respiratory system 
·  BUT increase in efficiency of respiratory system when returning to sea level 
· Reference to any relevant physiological response e.g increased capillary density. 
·  Choice to live high or use hypoxic tents but train low 

Asthma 
·  aerobic training can trigger EIA 
·  particularly in cold / dry conditions 
·  asthma can inhibit people from taking part in aerobic training 
· Inspiratory muscle training (IMT) or aerobic training can alleviate symptoms of asthma 

Smoking 
· decreases the efficiency of the respiratory system / decreases respiratory health 
·  decreases the efficiency to supply O2 to muscles 
·  carbon monoxide reduces the amount of O2 absorbed in blood/ 
·  Hb has greater affinity to CO than O2 
· decreased gaseous exchange or diffusion gradient 
·  increases likelihood of respiratory diseases 
· (e.g. shortness of breath/ coughing/ lung cancer/ emphysema etc.) 
·  damage to respiratory structures 
·  tar coats the airways and inhibits gaseous exchange/tar builds up in lungs 
· impairs lung function 
·  narrowing of air passages causing increase in respiratory resistance 
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Methods available to helj ntrol f asthm:
8. (Medical) Inhalers
. short acting or Bronchodilators or blue inhalers
eg ‘Veniolin’ etc
used during exercise to relieve symptoms
used before exercise to relax airways (beta agonists) / dilate bronchi
long acting or brown / beige / white / red / orange or Corticosteroids (inhaled steroids)
eg ‘Becotide’ / Symbicort efc
o useddaily
«  toreduce inflammation in airways
« inhaled before exercise as preventative measure to improve lung function
Warm Up
e 10-30 mins moderate exercise can prepare respiratory system (reducing chances of an attack)
«  Warm up can give up to 2 hrs protection from EIA
Inspiratory Muscle Training or IMT
o Use of respiratory equipment to develop strength of respiratory muscles
«  (Forced) inspiration and expiration exercises / inspiration and expiration against a resistance
. Use of specialist products
eg ‘Powerbreathe’
«  usetwice aday
. 30 breaths
«  maximal inspiration and maximal expiration
Breathing control or breathing exercises
Diet
. Increased intake of antioxidants or vitamins or fresh fruit or vegetables
. drink lots of water (to avoid dehydration)
. Increased intake of fish oils
. Reduced intake of salt
. Caffeine acts as a bronchodilator / caffeine now off banned ICC list

Avoid conditions or allergens which trigger attacks
eg Avoid exercise in cold or dry conditions

Do not smoke

Take regular exercise
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16.
17.

18.

19.

20.

21.

23,
Maxi
24.
25.
26.

27.

‘Overall - regular involvement in endurance activities means...

Structural changes:

Mechanical changes:

Frequency:

More efficient and healthy respiratory system
(In some cases) reduced frequency / severity of asthma attacks
(In rare cases) a cure to the condition

Increased size and efficiency of alveoli / increased number of (active) alveoli
«  Increased surface area (for diffusion)

increased capillary density around alveoli / increased capillary density around muscle tissue / capillarisaion
« increased gaseaus exchange / increased diffusion

«  greater saturation of Hb with oxygen

Increased elasticity of respiratory pathways or alveoli

«  Increased volumes of air entering the alveoli

Increased strength and power of respiratory muscles
eg diaphragm / intercostals / SCM / scalenes / abdominals

. Increased lung volume eg increased tidal volume / increased vital capacity etc
Increased efficiency of the respiratory muscles

«  Less oxygen required for the respiratory muscles

«  less chance of respiratory fatigue

Performers have increased respiratory frequency or increased rate of breathing during maximal exercise
imal/Sub max Intensities
Increased minute ventilation at maximal intensities
Increased pulmonary difiusion during maximal activities
Aerobic performance (during maximal intensities) is increased or prolonged / can use the aerobic system for longer or at higher exercise
Intensities / increased VO, max

Share
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Question Answer Guidance
©°| | Level3 (8- 10marks) AT Level 3 responsesare likely 1o include: B

A comprehensive answer: .

+  detailed knowledge & understanding

«  effectiveanalysis/critical evaluation and/or
discussion/explanation/development
clear and consistent practical application of knowledge
accurate use of technical and specialist vocabulary

detailed knowledge and understanding, and effective analysis.
of the effects of smoking on the health of an endurance athlete.
possible reference to both the respiratoryand CV systems
detailed knowledge and understanding, and effective analysis
of the effects of smoking on the performance of an endurance
athlete:

salisfactory balance between both aspects of the question.

high standard of written communication .
Level2(5-7 marks)
A competent answer- .
«  satisfactory knowledge & understanding
«  analysis/critical evaluation and/or .
discussion/explanationidevelopm ent attempted with
some success .

‘some success in practical application of knowledge
technical and specialist vocabulary used with some
accuracy

+ written communication generally fluent with few errors.

Al Level 2 responses are likely 1o include:

salisfactory knowledge and understanding of the effects of
‘smoking on the health of an endurance athlete.
salisfactory knowledge and understanding of the effects of
‘smoking on the performance of an endurance athlete.

an attempt at balance between both aspects of the question.

Level (1-4 marks)
Alimited answer: .
« basic knowledge & understanding
+ little or no attempt to analyse/critically evaluate and/or | =
discuss/explain/develop
« little or no attempt at practical application of knowledge: | *
+  technical and specialist vocabulary used with limited
success
« written communication lacks fluency and there will be
errors, some of which may be intrusive

Al Level 1 responses are likely 1o include:

basic knowledge and understanding of the effects of smoking
on health of an endurance athlete:

basic knowledge and understanding of the effects of smoking
on the performance of an endurance athiete.

limited or no success at addressing/balancing both aspects of
the question.

[0 marks] No response or no response worthy of credit
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[C] Indicative content: Candidate responses are likely {0 include: (relevant responses not fisted should be 0
acknowledged)
Numbered points = knowledge / understanding Bullet points = likely to be development of knowledge
Health Effects
Respiratory (smoking can cause ...} B
1. decreased elasticity of respiratory structures/ damage to or irritation of respiratory structures
2. narrowing or constriction of airways or respiratory pathways
3. mucus pooling
4. tarinlungs
5. coughing/ shortness of breath / laboured breathing / breathlessness / wheezing
6. increased likelihood of asthma attack or developing asthma
7. (Frequent)lung infections
(examples of respiratory structures affected by smoking)
eg cilia
«  can die orstop functioning/ get coated in tar
. unable to clear mucus (so it gets into lungs)
g alveoli
. leading to emphysema
. (which is) irreversible or permanent damage to alveoli
g bronchioles
«  increasing likelihood of (chronic) bronchitis
«  (whichis) excess mucus inairways /phiegm
Cardiovascular(smoking can cause ...)
8. coronary heart disease or CHD / smoking is a CHD risk factor
g atherosclerosis.
«  build of plaque or cholesterol on walls of arteries.
eg arteriosclerosis
«  hardening or loss of elasticity of arterial walls
egangina
e« partial blockage of coronary arteries
g heart attack or myocardial infarction
«  complete blockage of coronaryartery
9. highblood pressure or hypertension
«  values of 140/90mmHg or above
s :
°
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(Other smoking related diseases of conditions).

cancers eg mouth or throat or lung or tracheal

pneumonia / laryngitis / pharyngitis / COPD or Chronic Obstructive Pumonary Disease
blood clots or deep vein thrombosis or DVT

stroke or cerebral thrombosis or aneurism

‘osteoporosis or decreased bone density

Kidney o renal failure or thrombosis

nicotine addiction

Performance Effects
1. reductionin performance of endurance athlete / endurance athletes find it harder to compete.

(lungs)

12, decreased lung volume or capactty / decreased volume of air or oxygen reaching alveoli
‘g tidal volume or TV / minute ventilation or VE / inspiratory reserve volume or IRV / expiratory
reserve volume or ERV / vital capacity

13.  reductionn surface area for gaseous exchange or diffusion

(carbon monoxide)

14, cigarette smoke contains carbon monoxide or CO
+ haemoglobin has a higher affinity for carbon monoxide than oxygen
+  haemoglohin combines with carbon monoxide instead of oxygen (during external respiration)
«  reducedsaturation or association of oxygen with haemoglohin (at lungs)

(oxygen delivery)
15." reducedppO; in blood
+  increased levels of carboxyhaemoglobin o carbon monoxide in blood
+  decreased levels of axyhaemeglobin or oxygenin blood
16. less oxygen deliveredo working muscles

(gaseous exchange)
17. decreased diffusion or concentrationgradient of oxygen

18, less efficient gaseousexchange / lower diffusionrates

19, increased diffusion distance for gaseous exchange (due to tar build up)

Page;9 o35 | Wordsi6714 | <X English us) | 7 |





image4.png
Home.

Insert | Page Layout

References  Mailings  Review  View  Developer  Acrobat

I cotors -

[

Sbreaks - Indent Spacing
$2tine Numbers - 12

Margins Orientation Size Columns

Page Setup

G451

efore: 0 pt
" Watermark Page Page
b Hyphenation * T Color - Borders fter 0pt

5| PageBackground Paragraph

Mark Scheme

Postion Wiap Bring  Send Selection

Text~ Forward - Backward *
Arange.

June 2012

Pane

Question

Answer

Guidance

(performance effects - cont.)
(overalleffect)

20.

reduction’n efficiency of cardiovascular or respiratory system

+  increased breath frequency

« increased heart rate

decreased VO, max or aerobic capacity or endurance capability

+ less oxygen available for aerobic respiration / increased anaerobic respiration
+  less oxygen available to break down glycogen or fats

+  Uupto 10% reductionin VO, max

«  reversal of aerobic adaptations

Early fatigue

«  early OBLA or onset of blood lactate accumulation or lactate or anaerobic threshold or LT

'+ more lactic acid produced (for any given exercise ntensity)
Slower recovery rates
+ removal of lactic acid or EPOC takes longer
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