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Effectiveness of Implementing  HIIT Training into a 6 week Training Programme.

Client Profile.
	Gender
	Female

	Age
	22

	Height
	157cm

	Weight
	67.5kg

	Medical History
Previous Injuries
	Mild asthma
Ligament rupture in right ankle

	Previous Training

	Moderately active. Main activity includes netball- Trains twice a week, and has match days once a week. Trains at a constant high intensity which includes match play, and also fitness training and high intensity skill training. 
Roughly 4 hours of activity per week. 
Not very often that any other activities take place, she uses netball as main training. Although she knows a lot about all other training aspects due to studying sport science. 
The client tends to struggle with motivation, and pushing herself to her maximum potential, doesn’t really enjoy any other physical activity apart from netball. 

	Goals
	Improve Aerobic Fitness.

	Type of Training Programme to be conducted.
	High Intensity Interval Training (HIIT). This is due to the client wanting to increase her level of fitness. The HIIT training programme will include sprint interval training (SIT).  

	Tests conducted Pre HIIT Training Programme
	1 mile run as fast as the client can. 

Results- 12:05 

Heart rate (HR) average- 170 beats per minute(BPM)

HR Maximum- 192bpm

Time spent in Zone 5- 05:32

The client never does any sprint training, therefore if she follows the training programme correctly, her time should drop by the end of the 6 week HIIT programme.

	Equipment used
	Polar beat heart rate monitor.
Used to measure distance, time, HR average, HR max and time spent in zone 5.

The client, doesn’t have access to any other gym equipment due to the coronavirus pandemic therefore is just using the Polar beat heart rate monitor for SIT which will take place on her local playing fields.




Introduction

The purpose of this study was to investigate the potential increase in Cardiovascular endurance after following a 6 week High Intensity Interval Training (HIIIT) programme focusing consistently on Sprint Interval Training (SIT). The key focus was on decreasing running time for a 1 mile run, and decreasing Heart rate Average. 

High Intensity Interval  Training (HIIT)

HIIT consists of cardiorespiratory fitness and other cardiometabolic processes, HIIT involves alternating cycles of high intensity aerobic exercise with light recovery exercise or no exercise, allowing for a greater physiological stimulation and adaptation than moderate intensity continuous training (MICT) (Taylor et al., 2019.)  HIIT is a cardiovascular exercise strategy which should be performed at maximum effort in order to measure maximum HR. A typical HIIT session usually last around 20 minutes with short interval bursts from any time between 10 seconds and 4 minutes with all out maximal intensity at 85%-95% of maximum HR, then followed by rests or lower intensity exercises between 30s and 4 minutes (Nassis, 2021.)
HIIT training is split into 2 categories; Aerobic HIIT and Resistance HIIT. Aerobic HIIT focuses on fitness usually running or cycling, whereas Resistance HIIT focuses on strength such as plyometrics or loaded lifts. Both include times of maximal effort followed by recuperation periods, with the essential contrast being the methodology of activity  (Kilpatrick, Jung and Little, 2014.) 

This training method was implemented within the clients 6 week training programme due to the goals that my client wanted to achieve was to improve aerobic fitness. The aim of the client was to improve aerobic capacity, therefore sprint interval training was selected as the most appropriate form of training.  (Ito, 2019) stated in an article about HIIT for health benefits that “HIIT and sprint interval training (SIT) for 6-8 week increase VO2peakmore than or at least comparable to MCT.”

Sprint interval training is a form of HIIT training and is ideally used to improve aerobic fitness, previous studies from team sports have found that HIIT is an effective training strategy to enhance aerobic capacity (Fernandez-Fernandez et al., 2012.) Increasing cardiovascular ability can show significant health advantages. HIIT is an effective way to enhance aerobic capacity, although contrasting between HIIT and long established aerobic exercise are uncertain(Milanović, Sporiš and Weston, 2015.) HIIT has uncovered extraordinary enhancements in athletic performance and related key factors of perseverance (e.g., time to exhaustion, time trial execution, VO2peak, maximal and submaximal running velocity, running economy) in both experienced and unexperienced people (Stöggl and Sperlich, 2014.)

Research was conducted  that has proven that Sprint Interval Training (SIT) which is a form of HIIT, that SIT does improve aerobic capacity if following a programme correctly. A Systematic Review and Meta-Analysis by (Gist, Fedewa, Dishman and Cureton, 2013) was performed to determine the effects of SIT on aerobic capacity. 318 participants and seventeen effects were studied from 16 randomized controlled trials. The results that were studies concluded in supramaximal-intensity SIT has a little-to-average effect (Cohen’s d = 0.32, 95 % CI 0.10–0.55; z = 2.79, P < 0.01) on aerobic capacity with a mass advance of ~3.6 mL·kg−1·min−1(~8 % increase). The effect is average to large in contrast with no-exercise control groups (Cohen’s d = 0.69, 95 % CI 0.46–0.93; z = 5.84, P < 0.01) and not different when differentiated with endurance training control groups (Cohen’s d = 0.04, 95 % CI −0.17 to 0.24; z = 0.36, P = 0.72). This systematic review and meta-analysis concluded with the research evidence that SIT does increase aerobic capacity in healthy people.

Strong Evidence has indicated that SIT improves aerobic performance, found from the systematic review by (Sloth, Sloth, Overgaard and Dalgas, 2013) which had the outcome of  weighted mean effects size of g = 0.63 95% CI (0.39; 0.87) and VO2max increases of 4.2–13.4%. The outcome which has come from 13 meta-analysis studies indicates that by performing SIT intervals lasting 2-8 weeks increases aerobic exercise and improved VO2 max.		



Technology 

Technology that was used during the HIIT training programme was a ‘Polar H7 chest strap’ which is compatible with the ‘polar beat’ app which links up to the chest strap and measured; beats per minute (BPM) heart rate average, beats per minute (BPM) heart rate maximum, Calories and duration and distance of the exercise and fat burn % of calories. Also measured is how long you are performing at different intensities for a duration of time; Zone 1 is at an extremely low intensity, whereas zone 5 is vigorous intensity at your maximum VO2 max and you can’t possibly go any harder. 
The technology device is a chest strap which sits comfortably at the top of the thoracic cage, which can be tightened or loosened to fit accordingly. I had chosen to use this method of technology for my client as it’s the best suited technology that could be used for SIT to be able to measure Heart Rate maximum, which shows whether my client has put in minimal intensity or maximal intensity to the exercise. 

Research was gathered before choosing the technology, to see how reliable the Polar H7 chest strap was. Research findings from (Engström et al., 2012) helped to conclude the reliability of the Polar H7 chest strap. The study included 10 healthy subjects, ages 19-34 performing a cycle ergometer, in which HR was measured with the Polar H7 chest strap and also with ECG to gather information on how reliable they were. Results showed that a “ significant correlation between HR measured by ECG and by Polar RS400 with correlation coefficients ranging from 0.97 to 1.00. In test 1 the mean difference ± 2SD between HR Polar and HR ECG was 0.7 ± 4.3 bpm and in test 2, 0.2 ± 3.2 bpm” This study specifies the validity of the Polar beat heart rate monitor which has proven by the research to be suitable and reliable to use to monitor the heart rate of my client for the training programme.


6 week Training Programme

The clients 6 week training programme consists of SIT, jogging/running and walking/hiking, these training aspects have been chosen due to the clients goals to improve aerobic fitness, in  which these training aspects are all related to endurance training. 
Before choosing to use SIT training in the programme I done research to see if SIT worked by researching previous studies to see how effective the training was. A study by (Koral et al., 2017) was conducted with the aim to evaluate the effectiveness of a short term and assessible training protocol which was based in a field. 16 subjects were used in the study which consisted of 4-7 rounds of 30 seconds at maximum intensity, with 4 minutes rest in-between, 3 times a week for 2 weeks. The results of the study showed that aerobic speed improved by 2, mean and peal power improved by 2.4%. This study shows that SIT can work rapidly in a short space of time if maximal effort is put into training.

As seen in the training programme below, each week is the same except for some slight progressions. Progressions were added every 2 weeks in order for the client to gradually push herself and to start off feeling comfortable with the training, nothing to heavy. By my client starting off slow, it gives her body time to gradually adapt to the specified training programme as she has very little experience in this type of training. 

SIT Training within my clients programme occurred 3 times a week on a Monday, Wednesday and Friday with Rest days and low intensity activities in-between to allow recovery time due to the training being at such high intensity.

Week 1 and 2 started off as 15 seconds on at maximal intensity with 15 seconds off, this was repeated for 4 minutes with 3 minutes break in-between rounds, which were repeated 4 times. It is known that maintaining at least several minutes per session in the red zone,' which is identified as reaching at least 90% of maximal oxygen consumption, is the best stimulus for evoking both maximal cardiovascular peripheral adaptations (VO2max) (Buchheit and Laursen, 2013.) In-between training consisted of rest days and low intensity 2k jog and a long walk. I added in walking and jogging to the programme so that my client is still doing a form if endurance activity in-between the high intensity SIT training.

Week 3 and 4 I added in to the programme slight progressions because my clients body should be starting to adjust to the physicality of the activity. The sprint intervals had an extra 5 seconds added on which made it 20 seconds on 15 seconds off. I kept it to 15 seconds off so that my client had less time to recover which would make it a little more intense. The amount of rounds stayed at 4 and the rest time remained at 3. In-between the SIT consisted of rest days, a moderate intensity jog with a little longer distance of 3k and also a low intensity walk to keep the consistency of endurance training going.

Week 5 and 6 more progressions were added due to my client needing to push herself for the last 2 week block to gain the most potential improvement’s, the progressions were adding an extra 5 seconds to the sprinting time to make it 25 seconds on but with an extra 5 second recovery period making it 20 seconds off, due to the rounds being tougher. I added in an extra round to make it 5 rounds of 25 seconds on / 20 seconds off with a 4 minute rest period in-between each round. In-between SIT continued with more endurance training which included a more vigorous jog for 5k which is a 2k progression at a high intensity and finishing off with a low intensity walk. 

 

	
	MONDAY
	TUESDAY
	WEDNESDAY
	THURSDAY
	FRIDAY 
	SATURDAY
	SUNDAY

	WEEK 1 
	15 seconds on/ 15 seconds off
4 rounds
3 minutes recovery 
	REST
	15 seconds on/ 15 seconds off
4 rounds
3 minutes recovery
	Low intensity 2k jog
	15 seconds on/ 15 seconds off
4 rounds
3 minutes recovery
	1-2 hour low intensity walk/hike
	REST

	WEEK 2
	15 seconds on/ 15 seconds off
4 rounds
3 minutes recovery

	REST
	15 seconds on/ 15 seconds off
4 rounds
3 minutes recovery
	Low intensity 2k jog
	15 seconds on/ 15 seconds off
4 rounds
3 minutes recovery
	1-2 hour low intensity walk/hike
	REST

	WEEK 3
	20 seconds on/ 15 seconds off
4 rounds
3 minutes recovery
	REST
	20 seconds on/ 15 seconds off
4 rounds
3 minutes recovery
	Moderate Intensity 3k jog/run
	20 seconds on/ 15 seconds off
4 rounds
3 minutes recovery
	1 hour low intensity walk/hike
	REST

	WEEK 4 
	20 seconds on/ 15 seconds off
4 rounds
3 minutes recovery
	REST
	20 seconds on/ 15 seconds off
4 rounds
3 minutes recovery
	Moderate Intensity 
3k jog/run
	20 seconds on/ 15 seconds off
4 rounds
3 minutes recovery
	1 hour low intensity walk/hike
	REST

	WEEK 5
	25 seconds on/ 20 seconds off
5 rounds, 4 minutes recovery
	REST
	25 seconds on/ 20 seconds off
5 rounds, 4 minutes recovery
	High Intensity
 4k jog/run
	25 seconds on/ 20 seconds off
5 rounds, 4 minutes recovery
	1 hour low intensity walk/hike
	REST

	WEEK 6 
	25 seconds on/ 20 seconds off
5 rounds, 4 minutes recovery
	REST
	25 seconds on/ 20 seconds off
5 rounds, 4 minutes recovery
	High Intensity 
4k jog/run
	25 seconds on/ 20 seconds off
5 rounds, 4 minutes recovery
	1 hour low intensity walk/hike
	REST





Re-Testing Results and Evaluation

	
	PRE
	POST

	1 Mile Run
	12:05 minutes
	10:32 minutes

	Heart rate Average (BPM)
	170BPM
	174BPM

	Heart Rate Maximum
	192BPM
	197BPM

	Time spent in Zone 5
	05:32 minutes
	08:44 minutes



The results have shown that the SIT programme had substantial outcomes, which lead to an improvement in all results. The main test which was the 1 mile run as this was the test which would really test to see if endurance has improved had a decreased time of 1 minute 33 seconds which is a substantial improvement with an 11% decrease in time. 
The Heart rate average rises by 4BPM with a 2.3% increase whereas the HR maximum had risen  by 5BPM with a 2.6% increase. Although the percentage increase isn’t high, it is still however an improvement on aerobic fitness due to my client putting more continuous effort into the run which explains the HR Maximum and HR average having a slight increase. The time which was spent in Zone 5 was an increase of  3 minutes 12, with a 58.6% increase. 

The results indicate that the SIT programme performed very well and was very efficient, with such little equipment used. My client has reached her goal of improving aerobic fitness, although she did have a little trouble with her ankle on week 4 as she started to feel fatigue, this was due to a previous ligament rupture in her right ankle which requires her to wear an ankle support every time she runs. This lead my client to a little less enjoyment due to the programme starting to feel a lot harder because of her injury which lead to week 4 having an extra rest day on Friday, however she still carried on to complete the programme to the best of her ability after this although on the last 2 week block on week 5 and 6 her running times got cut to 15 seconds on / 15 seconds off which was the same as week 1 and 2. These minor changes were made so that my client could carry on and complete the programme, just with a little less intensity than we would of hoped for while finishing off the last 2 weeks. My client was anxious that by decreasing the intensity on the last block it would affect her results, even though in her results still improved which shows even if you do have to lower the intensity you can still see improvements. In conclusion to the HR Maximum decreasing this is due to my client being fitter and spending more time in zone 5 indicates that my client had gained an increase in aerobic capacity. 

In regards to the training programme I believe it was a suitable programme for my client, and it wasn’t to resilient for her to complete considering she doesn’t do any vigorous training outside of netball training,  however she did have to push herself  even so, she found it enjoyable because every week she could feel herself getting slightly fitter. 
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