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LEVEL 6      
                                                                      
SEMESTER 2                                                                         


MODULE CODE: 	SHSS6085

MoDule Title:	Ergogenic Performance
aSSESSMENT TYPE: Experimental Research
Assessment/Component: 2

COMPONENT WEIGHTING: 50%

Coursework – Chapter in a Book 

MODULE TUTOR: David Gardner 




SUBMISSION DETAILS:    8th May 2020 by 3.00 pm through turnit in

Conducting Research

Your group have been approached by Gardner Publishing to write a book on Ergogenic Performance.

Tasks

1. Write a chapter on one ergogenic aid (different from your presentation) – individual mark
2. Contribute to the production of the book, including format, introduction, contents pages etc – group mark

Assessment requirements

Individual Requirements (90%)

1. Product a critical review of the uses and / or misuses of one ergogenic aid – 2000 words 
a. Chapter summary
b. Introduction to the EA
c. Performance enhancing attributes
d. Potential risks or dangers
e. Others sections to be discussed
f. References
Group Requirements (group mark 10%)

2. Structure and presentation of the book in a logical and organised format – to be discussed and agreed.
Note: any student missing more than 20% of groups meetings (without prior approval) to discuss and complete this section can only receive a maximum of an unsatisfactory grade for this aspect of the work.

School of Sport, Health & Outdoor Education

Assessment Feedback Sheet

Student No./Name:	
                               
Module Code: 	SHSS6086			
Module: 		Ergogenic performance


	Personal Evaluation – to support your academic progress please complete the section below BEFORE submitting your work.

	What do you consider to be the best aspects of this work?
	

	Which aspects do you consider could have been improved in this piece of work?
	

	What have you found most satisfying whilst undertaking this submission?
	

	
ASSESSMENT CRITERIA
	Learning
Outcomes


	GRADE

	
	
	Poor
0-25%
	Unsatisfactory
26-39%
	Satisfactory
40 – 49%
	Good
50 – 59%
	Very Good
60 – 69%
	Excellent
70 – 85%
	Exceptional
86– 100%
	
  %

	Case studies and research 
	1,2,3
	
	
	
	
	
	
	
	15%

	Introduction to the EA
	1,2,3
	
	
	
	
	
	
	
	20%

	Theoretical / scientific detail.
	1,2,3
	
	
	
	
	
	
	
	20%

	EA usage and potential risks or dangers
	1,2,3
	
	
	
	
	
	
	
	20%

	Range and scope of references
	2
	
	
	
	
	
	
	
	15%

	Structure and format of the book (group mark)
	
1,2,3
	
	
	
	
	
	
	
	10%

	It is expected that students will present work that is proof read, correctly referenced and adheres to the Assessment Checklist. Therefore a range of 0 – 10 marks will be deducted for non-completion of any of the points on the checklist below.
	

	TUTOR COMMENTS:







	 Submission date: 
via Turnitin
	Return date:
(at least within 4 weeks)
	Tutor: 
	Mark: 



The requirement to achieve each grading criteria level is outlined in the student handbook and will be elaborated on in lectures. Any specific questions can be addressed within tutorials.
Assignment Checklist

· Please complete the Personal Evaluation section of the Assessment Feedback sheet, add your name and details, and paste the whole of this assignment document into the front of your assignment

· Submission is a single .pdf file, clearly labelled with your name and module code
· Font style - Times New Roman, size -12 for text and 14 for headings
· Ink colour – black only
· Line spacing – 1.5 line spacing and 2cm- 2.5cm page margins
· Quotations more than three lines to be indented 1 line spacing
· One line space between paragraphs, paragraphs must be left aligned
· Pagination (your assignment should have page numbers) 
· All tables and figures are internally referenced and have a title
· Word count checked and written at end of text (before references and any appendix)
· Assignment is within 10% of the word limit (excluding references and any appendices)
· All references in the text are included in the reference list
· Correct referencing as described in UWTSD Harvard Referencing Handbook on the Library website https://www.uwtsd.ac.uk/media/uwtsd-website/content-assets/documents/library-and-learning-resources/infoskills/harvard-eng.PDF
· Correct spelling and punctuation, using UK English
· Grammar and syntax correct- double check anything that has a green line under it
· I have read my assignment out loud to myself and it makes sense and is easy to read
· Somebody else has read my work and it makes sense to him or her!
· I have checked and I have not plagiarised 
Failure to follow these guidelines will cost you marks!

Caffeine

Introduction 
Within previous literature, caffeine has been highlighted as an ergogenic aid for humans (Laizure et al., 2017). Caffeine is a source most commonly from coffee beans that naturally occurs and may also be found in cacao beans, teas and an additive to soda and energy drinks (Nehlig et al, 1992). The majority of the general public are unaware that caffeine is a type of drug. The reason why it is labelled as a drug is because it stimulates the central nervous system of the methylxanthine class and is known to be the most consumed psychoactive substance in the world (Mathew, 2011). This type of substance has been researched to alter brain function (Kugelman and Durand, 2011). The primary route of administration for caffeine is almost 100% oral bioavailability and can come in many forms; drinks, tablets and powders that are added to drinks (Nehlig et al, 1992). The onset of consumption of caffeine is typically 45 to 60 minutes (Zandvliet et al., 2005) that lasts approximately 3 to 5 hours. Despite this, absorption may be delayed when consuming caffeine with food. When taken orally, onset typically occurs in 45 to 60 minutes and lasts approximately 3 to 5 hours (Verbeeck, 2008). Absorption is somewhat delayed when taken with food. It may be administrated via the parenteral route or alternatively absorbed through rectally, insufflation, or inhaled (Laizure et al., 2017). When individuals consume caffeine via insufflation or inhalation, they tend to abuse the drug with the intentions of becoming high (Fredholm et al., 1999). These routes result in faster absorption roughly in minutes and bypass the first-pass metabolism (Laizure et al., 2017). Despite these routes resulting in faster onset of action, a variety of studies have identified lower bioavailability from inhalation of caffeine approximately sixty to seventy percent (Laizure et al., 2017; Zandvliet et al., 2005). Studies have also identified the duration of this route of consumption is shorter (Laizure et al., 2017; Verbeeck, 2008). 2.4 mg/kg of caffeine a day has been identified as the average dosage for adults however up to 400mg has been concluded as safe. 100mg of caffeine consumed generally increases blood levels by 5 to 6 mg/L (Poole et al., 2017).

Cognitive and physical effects on performance 
Caffeine has been found to enhance both physical and cognitive performance (Poleszak et al., 2016; Pesta et al., 2013). Cognitive temporarily changes such as consciousness, wakefulness, perception, reaction time, behaviour, concentration, mood and motor coordination (Kugelman and Durand, 2011; Nehlig, 2010; Bolton and Null, 1981). The ultimate goal for consuming caffeine is to prevent drowsiness and fatigue however, others use it for additional uses (Mathew, 2011; Nehlig et al., 1992). To produce these effects a sufficient amount of caffeine is required however it varies for each individual, depending on the individual’s tolerance and body size (Poleszak et al., 2016). Task performance can be improved during sleep deprivation as caffeine is able to prevent or delay sleep (Snel and Lorist, 2011), with fewer mistakes occurring due to drowsiness. 

Previous literature has identified the effects caffeine has on athletic performance with the findings display improved aerobic and anaerobic conditions (Pesta et al., 2013). 5mg/kg of caffeine known to be a moderate dosage has been found to improve cycling and running time trail performances (Bishop, 2010), sprint performance (Pesta et al., 2013), muscular strength and power (Grgic et al., 2018) and delays the onset of central and muscular fatigue (Liddle and Connor, 2013; Conger et al., 2011). Caffeine has also been reported in adults to increase basal metabolic rate (Muraro et al., 2016).

Mechanisms of Caffeine 
The primary mechanism of action for caffeine is on the adenosine receptors within the brain (Ferré, 2008). It is water and fat-soluble with it possibly crossing the blood-brain barriers causing antagonism to A1, A2a, A2b, A3 which are the four adenosine receptor subtypes (Fisone et al., 2004). To be specific, the wakefulness that’s gained through caffeine is due to the antagonism of the A2a receptor (Ferré, 2008; Fisone et al., 2004). Adenosine receptors are found throughout the body and not just limited to the central nervous system (Echeverri et al., 2010). A positive inotropic effect occurs within the cardiac muscle from a direct antagonism of receptor A1 (Ferré, 2008). In addition, adenosine receptor antagonism stimulates the release of catecholamines (Boeke,a et al., 1999), contributing to the systemic stimulatory which is the effect of caffeine causing further stimulates cardiac chronotropy and inotropy. Within the vascular system (Fisone et al., 2004), caffeine undergoes a complex interaction in attempt to control the amount of vasoconstriction occurring within a blood vessel. This includes the direct antagonism of vascular adenosine receptors which promotes vasodilation, alongside the release of nitric oxide whish is done by a stimulation of endothelial cells (Echeverri et al., 2010). This creates a further relaxation of the vascular smooth muscle cells. This results in a counteraction between the vasodilation by the increase in sympathetic tone, this being due to catecholamine release, positive cardiac inotropic and chronotropic effect, promoting vasoconstriction (Ferré, 2008). Systolic blood pressure increases by 5 to 10 mmHg for consumption of caffeine especially within individuals with infrequent use (Zandvliet et al., 2005). However, despite this, there has been little to no acute effect been identified in research on habitual consumers (Echeverri et al., 2010; Fisone et al., 2004).

Additionally, the respiratory drive is stimulated by the adenosine receptor blockage by an increase in the medullary ventilator and the response to carbon dioxide (Fredholm et al., 1999). This stimulates the central respiratory drive and improves the diaphragm contractility. The blood flow to the kidneys increase from caffeine consumption. Caffeine also increases sodium excretion, glomerular filtration resulting in diuresis. It is a potential stimulator of gastrointestinal and gastric acid secretion motility (Fisone et al., 2004; Boekema et al., 1999). Within the liver, the metabolism of caffeine primarily occurs by the cytochrome P450 oxidase system. To be specific through the enzyme CYP1A2 (Boeke,a et al., 1999). Metabolism results in one of three dimethylxanthine which includes theobromine, paraxanthine and theophylline with all of these having a unique effect on the human body (Verbeeck, 2008). These metabolites are then broken down further to be excreted within the urine (Echeverri et al., 2010; Zandvliet et al., 2005). Within the average adult, the half-life of caffeine is roughly 5 hours. Despite this a variety of factors can indeed influence metabolism and within smokers it is reduced by 50% when compared to non-smokers. Contrastingly, pregnant individuals, especially the individual that are in their final trimester of their pregnancy, will have a prolonged half-life of roughly 15 hours. Furthermore, individuals that are diagnosed with liver disease or individuals that take cytochrome inhibitors will experience a prolonged half-life and the reason for this is due to reduced enzyme activity (Verbeeck, 2008; Fredholm et al., 1999).

Previous literature on caffeine and the effects on performance
How caffeine effects performance depends upon the individuals, the amount of caffeine and what the sport the individuals perform in. As displayed in table 1, caffeine has affected numerous aspects of performance. A time trail performance was greater with the consumption of 6 mg/kg body mass of caffeine when compared to when no caffeine was consumed (Mc Naughton et al., 2008.). The acute effects from this study was lower respiratory exchange ratio and greater reliance on fat metabolism. Another study by Green et al., (2007) identified the effect of caffeine on muscular performance with blunted pain responses being displayed as the acute effect. 6 mg/kg of caffeine consumption one hour prior to 10-rep max for leg and bench press. During 3 sets of leg press when caffeine was consumed despite rate of perceived exertion (RPE) being the same individuals were able to do significantly higher repetitions when compared to no consumption of caffeine. This clearly showed the effect of caffeine on muscular performance and did identify a significant difference in both leg press and bench press. Despite numerous researches identifying and concluding the effects caffeine has on performance as a significance when comparing to no consumption of caffeine. Very little have identified no significant difference between caffeine consumption when comparing to no caffeine consumption. Nevertheless, Desbrow et al., (2009) identified no significant difference within the study when referring to the participant performance.  1.5 or 3 mg/kg body mass of caffeine consumption was taken one hour before cycling however, no significant difference was shown or acute effects as no mechanism were not proposed. A possible reason for this was due to a lower level of caffeine consumption that was not significant enough to change performance.

	Table 1: Caffeine and the effects on performance

	Studies 
	Acute effect 
	The effects on performance 
	Dosage of caffeine
	Significance

	Mc Naughton et al., 2008 
	lower respiratory exchange ratio and greater reliance on fat metabolism

	Enhanced time trial performance 
	6 mg/kg body mass 
	Yes

	Del Coso et al., 2008
	Impedes central fatigue, directed effect on the central nervous system  
	3% PMAX increase, increase in voluntary activation, maintenance of MVC 
	6 mg/kg body mass 
	Yes

	Cox et al., 2002
	There was no clear mechanism regarding the effect on the central nervous system (meaning altered neurotransmitter function and greater motor unit recruitment). There was also no direct effect on the skeletal muscles identified in this study.  
	Time trial performance enhances
	6 mg/kg caffeine one-hour pre-exercise and ~1.5 mg/kg after two hours of exercise 
	Yes

	Desbrow et al., 2009
	Mechanism were not proposed in this study
	Regarding enhanced performance, no significant effects were identifie
	1.5 or 3 mg/kg body mass of caffeine consumption one hour before cycling 
	No

	Tarnopolsky et al., 2000
	A direct effect was identified on the skeletal muscle, potentiated calcium release and interaction with ryanodine receptor.
	At low frequency stimulation
(20 Hz) and increase in contraction force was displayed
	6 mg/kg 100 min of caffeine consumption prior to stimulation 
	Yes

	Green et al., 2007
	Pain response was dampened
	During 3 sets of leg press when caffeine was consumed (RPE remained the same), significantly higher reps were shown correlating with consumption of caffeine
	6 mg/kg one hour prior to 10-rep max leg and bench press 
	Yes

	Spriet et al., 1992
	Glycogen-sparing effect & increased utilization of intramuscular TGs and plasma FFAs with caffeine 
	Time trail performance for cycling was enhanced with caffeine 
	9 mg/kg body mass one hour before exercise 
	Yes 



Contraindications and adverse effects 
No absolute contraindication has been identified in previous literature for caffeine (Fabrizio et al., 2016; Lara 2010; Boekema et al., 1999), however, many individuals with the following medical conditions must use with caution;

· Pregnancy
· Mild to Severe anxiety
· Peptic ulcer disease or gastroesophageal reflux disease
· Seizures (as may lower seizure threshold)
· Renal impairment
· Cardiovascular disease or symptomatic cardiac arrhythmias
· Hepatic impairment

Physical adverse effects
Gastrointestinal motility and gastric acid secretion have been affected by caffeine (Sherwood and Kell, 2009; Boekema et al., 1999), with asthmatics also displaying weak bronchodilation roughly for four hours that can be from a low dosage too (Welsh et al., 2010). Previous literature has also identified accelerated bone loss if caffeine consumption is high for postmenopausal women (Rapuri et al., 2001). A dose of caffeine in a standard cup of coffee and tea has no effect (Maughan and Griffin, 2003) however, 5-8 cups of team or 2-3 cups of coffee has been shown to stimulate short-term effects (Maughan and Griffin, 2003). 

Psychological adverse effects
Previous literature as linked mild to severe anxiety, insomnia and jitteriness with caffeine (Tarnopolsky, 2010). With conclusive findings showing caffeine has a negative impact on anxiety disorders (Winston, 2005) with positive correlations being associated with panic and anxiety disorders in 2011 (Winstion, 2005). Despite negatively effecting some disorders caffeine positively effects depression with a decrease in the risk of developing depression in the first place (Wang et al., 2016). 


Conclusion 
To conclude, caffeine has been highlighted as an ergogenic aid for humans and has been identified as a drug because it stimulates the central nervous system. Literature has identified both cognitive and physical performance can be enhanced through the consumption of caffeine. Many researchers have identified significant difference with very few identifying no difference at all and when no significant difference has been reported it is usually due to an insufficient amount of caffeine being consumed. Despite strong evidence to suggest no addiction can occur this has been contraindicated as according to other evidence it depends on the individual themselves. A conclusive finding is yet to be identified to conclude whether or not it is addictive and more research into the phenomena is required to identify more contraindications as it has not been exploded significantly enough.
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