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Advanced Training Methods: Aerobic - HIIT
Aerobic Training
Aerobic (also known as endurance) training is one of the main fundamental components of fitness (Helgerud et al., 2001); this exercise regime is usually undertaken using three different methods; continuous and fartlek. Aerobic training can be described “as the capacity to sustain a given velocity or power output for an excessive amount of time” (Jones and Carter, 2000., pp.373). Aerobic based sports are very dependent on the re-synthesis of adenosine phosphate (ATP); the delivery of oxygen through the body using the mitochondrial electron chain, supplying the fuels to muscles and tissues in forms such as lipids and carbohydrates. Regular aerobic training improves cardiovascular, neuromuscular and pulmonary systems, this allowing the body to use oxygen more efficiently, as it is gathered from the air and passed through the body to the muscle cells (Jones and Carter, 2000). 
Adherence to regular aerobic training can improve overall exercise capacity, meaning the individual will be able to sustain workload for a greater period of time and/or distance with increases of power output (Gibala et al., 2006). To gather an understanding of an individual’s aerobic fitness levels, their maximum oxygen uptake (VO2max) is a reasonable source (Fleck et al., 1996), along with heart rate variability (HRV), once these have been determined it allows the individual and/or trainer to analyse appropriate training zones to optimise performance (i.e. working at 60% VO2max). The aerobic system is generally being worked once continuously exercising for >2 minutes. Working aerobically offers many physiological benefits, such as, improved well-being, reduction in fat-mass, increased metabolism increased immune functions, alongside reducing health risks such as diabetes, cardiovascular disease, stroke, obesity, hypertension etc… (Giessing, 2003; Milanovi and Sporis and Weston, 2015).
There are several ways to monitor aerobic exercise, such as; [1] heart rate monitors; [2] if a completed VO2max test, a person can monitor their intensity; [3] duration; and [4] rated perceived exertion (RPE). The advantage with method with 1&2, these measures are the most accurate, therefore strive to greater enhancement, however, the disadvantage with these methods is they rely on equipment not all will have access to, and without the equipment individuals will not get accurate results. The advantages with methods 3&4, no equipment is needed, for method three it is simply the duration the exercise lasts, and method four relies on the individuals self-selected rating; the disadvantage of these methods (3&4), they are not accurate readings, and method 4, replies on self-evaluation, therefore can be misleading giving inaccurate results.
The NHS (2018) recommendations for physical activity for adults is 150 minutes of moderate aerobic exercise, (alongside two days of strength training per week). According to Gibala and McGee (2012) the main cause of adults not reaching these recommendations is due to “lack of time”.
HIIT
High intensity interval training (HIIT) is greatly increasing as a form of exercise in today society, it’s an advanced training method for aerobic exercise; it consists of intermittent vigorous bursts of exercise with recovery periods or low intensity exercise and its usually associated with endurance-based sports such as running and cycling (Gibala and McGee, 2008). (Bunchheit and Laursen, 2013) HIIT exercise consists of intervals which can last up to 4minutes; the duration of the interval genially depends on the intensity; thus does not last for a long period of time, therefore is more time efficient than other methods of aerobic training, as it doesn’t last as long, it’s not so tedious, whilst still having the same effects on the body, not only improving performance but also the metabolic and cardiorespiratory systems. HIIT is a method which is generally performed at an “all out” effort, however some intervals consist of working just below this level (i.e. >90% VO2max), and rests periods consist of intervals lasting from seconds to minutes; this advanced method of training can conclude to similar or greater physiological and psychological results when compared to traditional aerobic training (Gibala et al., 2012). When prescribing HIIT to an individual and/or athlete to Buchheit and Laursen (2013) believe the potential neuromuscular and musculoskeletal risks need to be taken into consideration (i.e. an athlete can’t be injured before a competition and/or game); discussing these they describe the acute tension which many occur in locomotor muscles, joints, tendons and bones, the associated neuromuscular changes and neural adjustments in the force generating capacity. The build up of lactic acid within the muscle during the high intensity intervals can become uncomfortable, especially for untrained athletes who has a low oxygen intake, causing lactic to build up quicker.
Following guidelines from Bunchheit and Laursen (2013), HIIT training can be conducted in 5 ways; [1] HIIT with long intervals, lasting >2-3minutes, working >95% lower speed associated with maximum oxygen intake (vVO2max); [2] HIIT with short intervals, lasting >15seconds, working at 100-120% vVO2max; [3] Sprint interval training (SIT), lasting for >20seconds, working “all-out”, meaning working flat out for as fast and as hard possible for the duration of the interval; [4] Game-based training, also known as moderate intensity, lasting >2-3minutes, working at RPE level >7; [5] Repeated-sprint training (RST), lasting >4seconds (>30m or 2 x 15m), working at the “all out” intensity (Bunchheit and Laursen, 2013). These recommendations are based on a running-based training, however, can be transferred to match other forms of exercise. When using these training zones, a VO2max is generally required to ensure specific training zones are being worked, however for athletes such as beginners who haven’t got the recourses to undertake this test, options such as the SIT and Game-based methods are much more suitable, as they either require working maximally for the duration for as a self-selected RPE.
Talanian et al., (2007) reviewed and discovered HIIT, SIT and MIT (moderate intensity training) all improve aerobic capacity and greater maximal mitochondrial enzyme activity. In a study Talanian et al., (2007) conducted on eight healthy recreational physically active females; completing cycle tests (on two different days) they conducted a exhaustion for determination of VO2 peak, a metabolic cart was used to collect and analyse the respiratory gasses, and on the second day of testing each subjects cycled at 60% of their VO2 peak for 15 minutes to gather the power output for the 60 minute trial. Two days after the 60-minute trail, participants undertook 7 HIIT sessions, each session being every other day (completing the seven sessions in 13 days), the same 60-minute cycle was conducted again three days post sessions. Each HIIT session consisted of cycling at 90% VO2 peak for four minutes, with a rest period of two minutes. All participants power outputs required adjusting three times during the six sessions, in session seven the participants cycled the same s sessions two to gather training-related comparisons. Prior and post sessions days 1,3,5 and 10 respiratory gases and venous blood samples were collected from all participants. The study lased for a period of two weeks and subjects remained adherence to the recreational exercise the were involved in. The result of this study showed over the period of seven HIIT sessions, VO2 peak increased by a total of 13%, and their power outputs increased by an average of 19.0 watts. This study showing responses over a two-week period of HIIT training, which underline classic response with traditional long-duration aerobic training, improving aerobic capacity and an increase in muscle mitochondrial activity, improving the flow and efficiency of the oxygen being used within the body (Talanian et al., 2007).
In a study by Gibala and colleagues (2006), conducted an experiment to determine and compare the results of effectiveness between SIT and endurance training on 16 healthy recreational active men (eight for SIT and eight for endurance) who participated in regular exercise 2-3 times a week (no specific sporting activities). Prior to exercise all subjects attended a familiarization day, during this they undertook tests including, a cycling time trial for 2km and 30km, where speed and power output were analysed; a cycle incremental test to exhaustion to determine VO2peak; the participants in the SIT group undertook a Wingate test, consisting of 30 second “all out” effort, with a resistance equivalent of 7.5% of their body weight (Gibala et al, 2006); the tests being analysed and compared were the time trial tests (speed and power) along with resting muscle biopsy. All subjects undertook exercise three days a week with 1-2 rests days between; the SIT group undertook repeated measures of 30 seconds of cycling at maximal effort, and 4 minutes off (either at rest for light cycling); in sessions 1&2, this was repeated 4 times, in sessions 3&4, 5 times, and in session 5&6 it was repeated 6 times. The endurance group undertook continuous cycling for 90-120 minutes (session 1&2=90 minutes, session 3&4=105 minutes and 5&6=120 minutes) at an intensity of 65% of their VO2peak. Following the 6 sessions, participants undertook the same tests as previously stated. Gibala and co-workers (2006) found, over the period of the six sessions (2 weeks), during the 30km time trial test, both groups time decreased, however the SIT groups decreased by a greater amount of 2.6% when compared to the endurance group; in the 2km time trial, the SIT group results decreased by an extra 0.6% when compared to the endurance. Power output for both groups during both trails increased however there was no significant difference between the two. In conclusion of this study Gibala and colleagues (2006) discovered that there was no significant different between the two methods of training when comparing results, however, this study is just one example providing evidence that this type of HIIT training is more time efficient, however still as effective as continuous training; even though results were similar for both groups, the SIT group only participated in approximately 2.5 hours of exercise over the two week period (including rest periods), whereas the endurance group undertook approximately 10.5 hours of exercise over the two weeks (Gibala et al., 2006).
[bookmark: _GoBack]In a study conducted on 26 subjects, ages >50, who all previously suffered from heart failure (however had no myocardial infraction within 12 months prior to the study), conduced by Wisloff et al., (2007). The intervention of the study was to determine whether HIIT or moderate continuous training more effective for patients with heart failure. All subjects were separated into two groups, [1] HIIT and [2] continuous. Before exercise procedures, all participants undertook VO2peak test, these tests were completed using a “individualized treadmill ramp protocol with individualized constant band speed and increased inclination by 2% when oxygen uptake was stabilized” (Wisloff et al., 2007. pp.3087). this continued to increase until VO2peak was accomplished. Participants in the control group met once every three weeks for a training session which consisted of uphill walking on the treadmill; whereas the HIIT and endurance group trained twice a week, once under supervision and once at home. The HIIT group exercise consisted of a 10-minute warm-up as 50-60% (approximately 60-70% peak heart rate) of VO2peak, followed by four 4-minute intervals at 90-95% peak heart rate, with active rest periods between each interval (walking 50-70% peach heart rate; session time total 38 minutes). Subjects from the endurance group undertook 47 minutes of continuous walking at 70-75% of peak heart rate. All subjects used the Borg scale to determine their RPE. Training period lasted for a duration of 12 weeks. After the 12-week period, all patients undertook the same test, and the results Wisloff and colleagues (2007) discovered was, a VO2peak increase in both groups however it increased by 46% in the HIIT group and only 14% in the endurance group. The HIIT group reduced oxygen cost by 15%, lowered heart rate by 8 beats per minute (bmp) and they determine 59% lower blood lactate at submaximal walking speed. Overall, the study by Wisloff et al., provides evidence that HIIT training for vulnerable people with this condition and similar conditions, under correct supervisor and in the appropriate manner this method of HIIT training is more beneficial than continuous training.
In conclusion, aerobic fitness is considered a fundamental component of fitness (Helgerud et al., 2001) and is traditionally executed in methods such as continuous and fartlek training; for an athlete and/or individual who is looking to improve their fitness in a shorted amount of time (i.e. an athletes training for preseason or an individual who doesn’t have time to continuously run or cycle for 90-12 minutes a day), as Gibala and McGee (2008) discovers people weren’t reaching the recommended physical guidelines due to “lack of time”, thus the advanced training method HIIT would be much more appropriate. Gibala et al., 2012) states HIIT is a reliable alternative to which can have greater or similar effects to traditional aerobic training when comparing range of physiological, performance and health-related substances in all populations. (Gibala et al., 2012) HIIT exercises can be more enjoyable than traditional training (such as continuous and fartlek), as these can be found very tedious by some athletes. However, HIIT exercise requires a higher demand of physical activity; this tending to put people off; as HIIT requires working maximally or sub-maximally, causing lactic acid to build within the muscles which people find uncomfortable. Traditional aerobic exercise and HIIT both increase aerobic fitness, Milanovi and colleagues (2015) suggests that HIIT training is also advanced to improve both aerobic and anaerobically for the body. Aerobic endurance is required in most sports, including team sport alongside runny and cycling, athletes benefit form aerobic training, however, current studies are providing evidence to prove HIIT may be more beneficial, allow athletes to endurance training while providing plenty of time for performance skills, where continuous training may take 2/3 x longer.
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