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A review on the effectiveness of high intensity interval training compared to steady state continuous method for fat loss

Abstract –  
Enhancing cardiovascular ﬁtness can lead to great health beneﬁts. High-intensity interval training (HIIT) is an efﬁcient way to develop cardiovascular ﬁtness, yet comparisons between this type of training and traditional endurance training are open to debate. Exercising such as walking, jogging or swimming are seen as the “norm” to lose fat these days which can waste a lot of time for an individual who may only have 30 minutes to exercise a day.  High intensity interval training has grown massively in popularity over the years because of how time efficient is compared to other training methods. A typical Hiit session won’t last any longer than 30 minutes and numerous studies have come to light about how effective it is on the cardiovascular system, and for fat loss in overweight people. In this review, hiit will be examined on how effective it is for fat loss and then compared against steady state cardio in which a lot of the population do.

Introduction – 
Obesity in the UK is at an all-time high, it is easier than ever to get any type of food 24/7 and you don’t even have to move to get it, apps on your phone now make it so you don’t have to do anything but press one button for it to be delivered to your door. Obesity and being overweight is a common problem now with 1 in every 4 adults and 1 in every 5 children aged 10 to 11 having these issues. (NHS.UK, 2019).  Being overweight or obese is a major risk factor for cardiovascular and metabolic disorders, in particular, atherosclerosis, a disease in which plaque builds up inside your arteries, the plaque is made up of fat, cholesterol and other substances, (NHS.UK, 2019). Other risks like type II diabetes and metabolic syndrome which increase blood pressure, high blood sugar and excess body fat around the waist.(NHS.UK,2019), (Poirier P, et al, 2006). Central adiposity, which is the accumulation of excess fat deposited around the trunk and includes the visceral fat around the central organs. This can give negative adaptations in cardiovascular structure and function, which magnifies risk of chronic illness and mortality.” (Bastien M, et al, 2014).
It is recommended that adults should participate in regular physical activity for 150-300 minutes a week; this can include walking, jogging or going to the gym. (NHS,UK, 2019). There has been research showing that adults who are physically active and exercise regularly, report to have better mental and physical health. (Health.gov, 2019). A reoccurring problem for most people is that they don’t see fast improvements in their weight or appearance, and this could be down to the type of training they are doing. One way of exercising which a lot people do these days in High intensity interval training. Due to people claiming they have busy lifestyles and don’t have enough time to train, Hiit is a quick and easy way to burn calories and get fit. 
Interval training involves alternating periods of relatively intense work and recovery. Altering the intensity and duration of the work and recovery periods allows for the athlete to choose a number of different interval training workouts. Modern fitness programming has adopted the term ‘‘high-intensity interval training’’ or HIIT as a way to describe this approach to fitness and performance, and two general categories have emerged. HIIT training has been shown to increase cardiovascular fitness and reduce risk of cardiovascular disease. Because of the well-known benefits of vigorous exercise for improving cardiorespiratory fitness, it is not surprising that aerobic HIIT leads to improvements in VO2 max. Studies in clinical populations have shown that higher-volume HIIT programs using longer intervals lead to greater improvements in VO2 max when compared with continuous moderate-intensity training of equal volume and time commitment. (Guiraud T, et al, 2012).


High intensity interval training - 
There are 4 main types of HIIT, the first one is long intervals, and this type of HIIT lasts for 45 seconds or more. An example of this would doing 1 minute on 1 minute off work, this is a long time to be working so working at a 1-1 ratio will help the body recover to go again. 2nd is short intervals, this is the type that lasts 45 seconds or less. An example of this would be 30 seconds on 15 seconds off; you are not working for long so quick rests can be used to speed up the session. 3rd is repeated sprint training, this is 10s or less all out sprint with recovery periods worked in. the final type of HIIT is sprint interval training, this is working for 20-30 seconds all out sprints again with rest periods worked in. To get the most of hiit the athlete should be working maximally to stress the oxygen transport system as this provides the most effective stimulus for VO2 max. Athletes should spend at least several minutes per HIIT session in their ‘red zone’ (>90% VO2 Max) to get the most out of their session and make improvements to their fitness. (Billat LV, et al, 2001). Wilson et al. (2011) found that if HIIT was performed on a bike or a session which involved sprints, it preserved muscle more. This is most likely due to the nature of the movements like hip flexion, knee extension and aren’t movements that cause too much stress on the body.  
Although Hiit is starting to become more and more popular in recent years, it has actually been around for decades.” In 1920, Paavo Nurmi, one of the best middle- and long-distance runners in the world, was already using some form of hiit in his training routines. Emil Zatopek contributed later in the 1950s to the popularization of this speciﬁc training method” (Billat LV, et al, 2001). One of the most common HIIT intervention used in studies is the Wingate Protocol which was first developed in the 1970s. (Dotan R,et al, 1977). This involves 30 seconds of cycling at maximum effort, which should be of an intensity of over 90% of maximal oxygen uptake, (90% of VO2max), separated with 4 minutes of recovery to make sure the participant is ready to go 100% again. This is repeated 4–6 times per session and usually 3 sessions per week for to get maximal benefits.( Gibala MJ, et al, 2008), (Boutcher SH, 2011).  The session in total only lasts 2–3 minutes, which is at maximum intensity and 15–25 minutes of low intensity exercise per session; this is why it is becoming more popular because of how time efficient it is.  The Lack of time people have these days is reported to be a strong barrier for many who want to exercise (Trost ST, et al, 2001). So an exercise program which produces the same/maybe more results with less time commitment may be a suitable option for individuals trying to improve their body composition. Protocols which are less demanding on the body may be better for sedentary, overweight patients because it is important to remember that putting someone straight into exercise at that intensity would not be good for them and could injure/put them off exercise even more. 


Compare – 
Continuous training and HIIT both increase aerobic fitness. Some studies however have suggested that HIIT leads to more improvements in both aerobic and anaerobic fitness, and improves endurance performance to a greater extent than continuous training alone. (Daussin et al,2008) found that maximal oxygen uptake (vo2 max) increases were higher (15%) for untrained men and women who participated in an 8 week HIIT programme compared to untrained participants taking part in an endurance training programme who’s were (9%). 
One study comparing Hiit and continuous state training on reducing abdominal visceral fat in obese young women came to the conclusion that both Hiit and continuous state exercising helped lose overall body fat and weight. The study took place over 12 weeks with 43 women taking part, the total fat mass and the fat mass of the android, gynoid, and trunk regions were assessed through dual-energy X-ray absorptiometry. (Raffaele M,2017). The study shows that the participants in the HIIT and continuous exercise groups had more than 10% reductions in the whole-body and regional (android, gynoid, and trunk) fat mass. The two exercise strategies also increased ̇VO2max measurements to a similar degree among the participants. The comparable fat loss and increased ̇VO2max results suggest that both HIIT and continuous regimes are effective for improving aerobic fitness and eliminating excess body fat in obese females. (Raffaele M, 2017).  What we must remember is that these exercise regimes only work with a balanced diet and being in a calories deficit, this is when you eat fewer calories than you burn.  Another comparison to be made about this study is that they mention the continuous is more than 60 minutes which is more than double time than the Hiit session. This is why the study favours hiit more than continuous training because of the time efficiency.
Another study examining the differences between steady state cardio and hiit showed a different result in that hiit had showed to significantly reduce subcutaneous fat, especially abdominal fat, (Boutcher SH, 2011), as well as total body mass,(perry CG, et al, 2008). It also showed an improvement in VO2 max. This study also suggests that “hiit burns more calories and increases post-exercise fat oxidation and energy expenditure more than steady-state exercise”,(King J, et al, 2007). 
The 3rd and final study I will be comparing showed that the hiit group had a significant reduce in body fat percentage (2.2% vs 0.3%) compared to continuous training group. The hiit group also showed a decrease in their waist to hip ratio when measured before and after. There was no significant decrease in both groups BMI, but overall there was a significant decrease in body weight for both hiit and continuous groups, respectively. The end findings showed that the hiit group showed greater decrease in body fat percentage as well as the improvement of overall body measurements in overweight females. It was good to see that both hiit and continuous showed weight loss and body fat decreases, this shows that both groups have their positives but overall hiit was the one that show more significant findings. (Syazwani A, et al, 2014). 


Post exercise oxygen consumption and dietary needs
Another benefit that came up a lot in studies was the calories burnt after completing the hiit training. HIIT offers the metabolic benefit of excess post exercise oxygen consumption (EPOC). After HIIT exercise, oxygen consumption (and therefore calorie expenditure) remains elevated, as the working muscle cells restore to their pre-exercise physiological and metabolic baseline. (Sherratt E, 2014). Sevits et al (2013) found that a single bout of HIIT increased total daily energy expenditure an additional 225 kcal/day in college-aged males.  “Sevits noted that this increase could be attributed almost entirely to the thermogenic (heat producing to burn calories) cost of the actual exercise, and the elevation of metabolic rate during the 2–3 h immediately following its completion”. (Sherratt E, 2014).
Exercise has consistently been reported to be somewhat ineffective for managing people who are overweight or obese when not combined with a balanced diet, this was based on studies that only analysed body mass or BMI (Shaw K, et al, 2006). A  meta-analysis of 117 studies (N = 4,815 participants) (Verheggen RJ, et al, 2016) reported that, while caloric restriction is in fact more important than exercise for weight loss, exercise is more effective for decreasing visceral fat stores. This is interesting to see as it can help spread the light on how exercise is a tool for fat loss but not always what’s needed. While keeping diet in mind, it is important to add that hiit training could see benefits faster than continuous training subjects so they might be more motivated to eat better and with the extra time they have from doing hiit they might be able to concentrate on their diet more.


Conclusion – 
The research shows that high intensity interval training and continuous steady state can both have an impact on weight loss and body fat reduction. The evidence I have found is mixed as some studies say they both have equal impact but others saying one is better than the other. Most studies did show that Hiit was more beneficial when it came to fat loss and the conclusion was that it would be the best option due to its effectiveness in such a short space of time and limited equipment. Other interesting findings were that high intensity training showed more improvements in aerobic and anaerobic fitness. What must be kept in mind when comparing the two training types is the individual it is for, obese and overweight people who are out of shape and may have never trained before would benefit from doing steady state cardio for the first few months to maybe even a year before thinking about doing hiit, due to the need for it to be done as such a high intensity and the high motivation needed to perform High intensity workouts. The main problem with people doing continuous cardio is it can be very boring at some people might not see changes as fast as they desired that’s why hiit is so popular right now due to the results you see with less time exercising. It is also important to note that these training methods will only work so well, but to see significant results the individuals diets need to be look at too which is sometimes overlooked when people start exercising for the first time. 
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