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Abstract

The purpose of this paper is to examine the progression from low steady state cardiovascular training to high intensity interval training. Men and women who regularly participate in physical activity and exercise obtain many mental and physical health benefits, but which strategy is more suitable to allow health and fitness to improve where the participant may suffer with a chronic illness? The World Health Organisation (WHO) report recommends that the public need to participate for a minimum of 30 minutes in moderate physical activity, several days of the week to sustain cardiovascular health. A different stragey to increasing the participation in physical activity which has seen an increase in popularity and also the capability of increased cardiometabolic benefit, is interval training. It has only begun to gain attention for research and it’s apporach towards physcial activity also matches some lifestyle approaches. Although there is evidence to show a high drop out of participants due to the need for giving their all out in each session, it is still a growing trend of exercise regime. In all the exercise that is presescribed needs to be relevant for the individual to enable continued partipantation and that reducing total time spent in a sedentary position for all and participating in any type of short bouts of physical activity and standing between periods of sedentary activity should be a goal for all adults, irrespective of their exercise habits.

Introduction

Men and women who regularly participate in physical activity and exercise have many mental and physical health benefits. Increasing life expectancy is a major benefit when physical activity is increased. This can be seen when individuals who usually have a sedentary lifestyle begin to participate in exercise to the recommended physical activity levels (Garber et al., 2011; Helland et al., 2018). The World Health Organisation (2017) & Lee et al. (2012) suggests being physically inactive is one of the leading risk factors globally for mortality rates with more than 5 million deaths each year and could rise if physical activity was eliminated.
 
 The World Health Organisation (WHO) report recommends that the public need to participate for a minimum of 30 minutes in moderate physical activity, several days of the week to sustain cardiovascular health. The sessions need to be long and performed at high intensity to accomplish maximum oxygen uptake (VO2 max), commonly referred to as fitness and muscle strength (World Health Organisation, 2009). However more researh is required to truly know the minimum effective intensity and volume which will improve the participant’s VO2Max and reduce disease and mortality deaths. Currently 15-60minutes of aerobic exercise which allows large muscle groups and rhythmic movement 3-5 days a week which equates to 55-90% of heart rate max(HRmax) or 40-85% of the VO2 Max. in other words, exercises at an intensity of elite athletes is not required to show significant improvements in CV performance and health status (REJC et al., 2017). The majority of the research and data relating to the benefits of exercise has been conducted on older adults showing the functioning benefits due to exercising, but there is now a lot more research showing more benefits for young adults and youths engaging in exercise and benefits related to this even though development peaks within this age group (Guiney & Machado, 2012).
 
Doijad et al. (2013); Fatima et al. (2013) cited by (Çiçek et al., 2018) state that physical exercise has many positive effects on respiratory functioning systems as it improves aerobic strength and reduces shortness of breath while also improving VO2max, an indication of harmony between the cardiovascular and respiratory systems. When cardiovascular exercise is repeated over and over again during a length of time, the physiological changes which occur for the athletes increase and the performance is improved (Jones & Carter, 2000).
	
The cardiovascular system serves several important functions in the body and supports every other physiological system. Major cardiovascular functions can be grouped into six categories: • Delivery of oxygen and energy substrates • Removal of carbon dioxide and other metabolic waste products • Transport of hormones and other molecules • Support of thermoregulation and control of body fluid balance • Maintenance of acid–base balance to help control the body’s pH • Regulation of immune function (Kenney et al., n.d.).

When researched and studied regular aerobic exercise has shown that there are many benefits to the participant i.e it allows the body to become more efficient at healing microtrauma which happens in daily life routines, muscle ischemia is decreased resulting in less pain due to the improvement in rich oxygenated and nutrient blood to the working muscles, anxiety and mental stress and depression is reduced, brain volume and memory becomes increased musculoskeletal dysfunction is prevented, mortality related to heart related diseases decreases, many chronic illnesses are better managed along with obesity and weigh loss. (Valachi 2018; Guiney & Machado, 2012; Rejc et al., 2017) While athletes train, and particularly during endurance exercise training, there are extreme alterations to the cardiorespiratory and neuromuscular systems that use and increase the delivery of oxygen to the mitochondria and enable a more efficient muscle metabolism (Jones & Carter, 2000). A lot of endurance sporting events require high aerobic power, and VO2max can be an excellent predictor of endurance performance in untrained athletes. However, running economy (RE) or peak treadmill running performance are other factors can be far better predictors for endurance performance than VO2max in well-trained endurance athletes (Paavolainen et al., 1999).  Learning the differences in affective responses between exercise types will give researchers valuable information in order to help develop new exercise programs focused on maximizing participant enjoyment and adherence (Heinrich, et al., 2019). But what mode of cardiovascular exercise helps improve the health of participants?



Traditional aerobic training

Berger and Owen (1998) cited by (Yael & Ronnie, 2003) states short-term mood benefits for both men and women  were significantly improved. By participating in endurance training programmes, it may be able to be reduced reactivity and may prove helpful in modifying stress response groups who have been suspected to have high sympathetic reactivity such as children from hypertensive parents (de Geus et al., 1990). Time has been spent with researches and exercise professionals, have researched on the minimal dose of aerobic exercise required to gain the best adaptions to the body, physiological adaoptions to cardiovascular and metabolic sysmtpoms (Gist et al., 2013).  When aerobic-type exercise is included as recreational athletes, sedentary and diseased populations has been tradiotiinally limited to moderate to inensity endruane activities participating during 30-60min/day or 20-60min/day of less frequent vigorous exercises (Gist et al., 2013). 


New aerobic training method – High Intensity Interval Training HIIT

New exercise interventions and the development of them targeting the reduction of health problems such as cardiovascular disease, hyperinsulinemia, obesity, hypertriglyceridemia, and hypertension which relate to inactivity and reduced physical exercise, has a lot of research currently being done which efforts are yield great results (Gist  et al., 2013). A different stragey to increasing the participation in physical activity which has seen an increase in popularity and also the capability of increased cardiometabolic benefit, is interval training.it has only begun to gain attention for research and this apporach towards physcial activity also atches some lifestyle approaches (Kilpatrick, et al. 2015). Small short term studies which have been researched show that high-intensity interval training (HIIT). HIIT combined with complete recovery peroids or lower exercise intensities is also kown as Interval Training (IT), thi method of training has been shown to increase motivational issues and has a more perceived enjoyment in general (Boer & Moss, 2016; Gillen & Gibala, 2014).

Gillen & Gibala (2014) explain HIIT as: 

Repeated bursts of relatively intense exercise separated by periods of rest or low-intensity exercise. “Low-volume” HIIT refers to exercise training sessions that are relatively brief O consisting of ≤10 min of intense exercise within a training session lasting ≤30 min including warm-up, recovery periods between intervals and cool down as such that the total weekly exercise and training time commitment is reduced compared with current public health guidelines.

When participating in a correct protocols for HIIT which are extremely effective, specialized equipment and the high level of the participants motivation which need to be extremely high, the form of training may not be safe, tolerable and even practical for many individuals which shows a higher drop out percentage overall and where IT may be a more suitable form for these participants (Guiney & Machado, 2012) The IT sessions usually have the duration time of 18-27minutes which only has 2-3 minutes of actual high intensity exercise being completed 3 times a week, thus reducing training volume for the participant, compared to the original continuos aerobic training where actual exercises can last from 30miutes upwards. Although sprint interval training (SIT) has compareable aerobic benefits to the contious training, SIT has the added benefits for improving the participants anaerobic performance which isn’t achieved from moderate-intensity continuous training (Willoughby et al., 2016).

Reljic, et al. (2017) researched into the effectiveness of Low volume HIIT protocols where the duration and intensity vaired: [2×4 min at 85–95% HRmax (2×4-HIIT); and 5×1 min at 85–95% HRmax, (5×1-HIIT)] compared to MICT at 65–75% HRmax over a 8week period within a community based centre. They were also looking to see what the dropout and adherence rates and safety issues were acceptable and that the participants were happy to part take in low-volume HIIT during a real-world setting. The results which they obtained from the experiment showed that the exercises were well endured with no adverse effects to the participants. However, the ow volume HIIT showed less dropout rate (17% and 8% against 30%) than the MCIT, but all training modes did improve the VO2max (2×4-HIIT: +20%, P<0.05). They concluded that the study indicated low-volume HIIT can be feasibly implemented into a community-based setting. And that the data suggests that non-all-out HIIT which requires as little as 30 min/week, performed as 2×4-HIIT or 5×1-HIIT, could induce substantial improvements in VO2max and cardiometabolic risk markers.

Rabbani, et al. (2018) conducted research to investigate the effectiveness of speed based HIIT to Heart Rate (HR) HIIT and also the HR and Rate of Precvieved Excersie (RPE) over 5 weeks the volunteers conducted the 30-15 intermittent fitness test due to the tet being well respected  with particularly short and supramaximal bouts of exercises involving changes in direction. The report concluded that there was only trivial to moderate (ES range; -0.95; 0.15) within the speed-based group and moderate to very large (ES: -0.63; -2.88) values within the HR based group. Hall cited by (Heinrich, et al., 2019) claims even though HIIT is time efficient, it may in the long term be unsustainable, due to individual’s enjoyment for these intensities fading and becoming less enjoyable. There are however recent studies which have questioned this relationship and has shown that with the exercise intensity being both high and low show positive responses (Heinrich, et al., 2019)

Heinrich, et al. (2019) conducted a study to compare the affective responses between High Intensity Functional Training (HIFT) a type of training which combines both resistance and aerobic training and two commonly studied exercise modalities, HIIT and moderate continuous aerobic training (MCT). They concluded that across all types of exercise there was no difference when intensity increased. But when investigated further the circumplex model of affect showed that HIFT and HIIT moved volunteers from a state of calmness to energy, but when they participated during MCT they remained in the calmness quadrant. They also showed that with both HIIT and HIFT continued, the pleasure and arousal continued to increase until the end of the workouts they are doing. (Miller, 2016; Heinrich, et al. 2019). 

Studies which have researched HIIT have shown that the training strategy has similar and, in some areas, better improvements over a short space of time (2-8 weeks) for the participants who exercise this way over more traditional continuous training, and that HIIT takes less time, one may deem HIIT the way to go (Miller, 2016). VO2max is usually used to calculate their aerobic capacity. This however inherits one problem when VO2max is used as the majority of people of exercise or keep fit don’t understand it or know what this is, and/or have access to the equipment in order to determine and calculate it. However, there is an alternative to VO2max being used to calculate/asses and induvial running threshold utilization by using their heat rate max (HRmax). But when using HRmax, the individual must exercise at 95% of their HRmas as the minimum “high intensity” which represents or equal to 90% of their VO2Max. A good alternative to relying on heart rate to assess intensity during HIIT is using a rate of perceived exertion (RPE) scale. An RPE scale may be easier and more appropriate for some. A perceived exertion scale is a subjective measure of how hard you feel you are working out. There are a variety of RPE scales. A common and simple RPE is the Borg CR10 scale, which uses a simple scale of 0 to 10. A zero is equivalent to “no exertion at all” or “rest” and a 10 is “maximum exertion.” When using this scale for HIIT, participants should aim to work at an exertion of 7 (really hard) to 9 (extremely hard) during the “high intensity” bout and between a 2 (very light) to 3 (moderate) during the “recovery” bout. 


Conclusion

There are obvious benefits and faults with both styles (LSS and IT) of cardiovascular training. When participants carry out low steady state cardiovascular training it requires them to be able to have more time in order to reach the necessary recommended duration in order to achieve optimum health goals, this is ideal for the older/diseased population or for people who can train for 40-60minutes at a time due to the participant not having to give their all out during the sessions. However, IT or HIIT has also shown to have added benefit for all populations and also the similar drop out patterns as to low steady state but with the added bonus of improving the participants anaerobic system. As Garber, et al. (2011) states reducing total time spent in sedentary pursuits and interspersing short bouts of physical activity and standing between periods of sedentary activity should be a goal for all adults, irrespective of their exercise habits.
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