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Assignment 2 
A 6-week HIIT training program designed for a middle-aged woman, to improve cardiovascular fitness.

Profile of the Client

The client wants to improve her overall cardiovascular fitness. She is a middle-aged woman 38 years old, weighs 73.02 Kilograms (11.5 Stone), is 167.64 Centre meters (5’5) tall with a resting Heart Rate (HR) of 75 Beats Per Minute (BPM) and blood pressure 120/80 mmHg. She is very busy, a mother of two very busy small children. They go for walks and occasional surf lessons. She attends yoga once a week uses TRX bands once a week at home for strength training using her own body weight and goes swimming once a week (or when she can) and is happy to try anything. Her time is quite limited, and she fits the activities in randomly as and when she can. She has previously enjoyed a wide range of fitness activities. For the 6-week trial she is happy to stick to a planned routine and can offer Mondays, Wednesdays, and Fridays for HIIT training program. She lives near a football and rugby pitch and has beaches within walking distance giving her access to open soft ground to run freely on. She is not able to attend gyms at this time as lack of childcare and finances will be a barrier.  
Before commencing in any testing or program the client filled out a parQ and informed consent for to identify any health reasons that could prevent her taking part in a HIIT program and to ensure she know exactly why we are prescribing this type of program and that at anytime she can choose not to do it. 
[bookmark: _Hlk67041798]The client undertook the 12-minute cooper test (Cooper K 2020) to establish initial fitness levels and to have something to measure the results by following the 6-weeks HIIT program. She ran 1810 meters in 12 minutes giving an estimated V02 max of 29.177 this puts her in the, “Average” score against others in her gender and age range (Mackenzie B 1997, Cooper VO2 max test). Her HR recorded at the end was 138 BPM. This was carried out on a school running track with a Garmin watch linked to the Strava app to check the accuracy of the distanced covered. A Polar Beats Chest Strap was worn to record the HR blue-toothed to the Polar Beats App V:3.4.8. This exact place and method of testing will be used at the end of the 6 weeks training program. 

Rationale for the inclusion of this training method
High Intensity Interval Training HIIT consists of repeated bouts of consistent maximal efforts separated by short recovery periods. In the last two decades it has received lots of attention from exercise physiologists. This form of training is time efficient and has been used to improve physical fitness, cardiovascular disease risk factors and physiological functions. HIIT has been identified as one of the more enjoyable modes of exercise in comparison to moderate to vigorous continuous training (Alansarev, Alford, Lee, Church, and Jung, 2018). Previous studies have recognized that HIIT is a good alternative to moderate intensity continuous training (MCT) that had been the gold standard for many years in health and fitness guidelines. It has been determined that the HIIT and Sprint Interval Training SIT for a period of 6-8 weeks increase VO2 peak to the equivalent or more than the MCT (Ito, 2019).
A study carried out for 6 weeks, for 3 sessions a week compared a running high intensity interval training program to a continuous endurance training program CET between randomly stratified, based on matched aerobic capacity scores of college students and found an increase in VO2 [subscript max], aerobic adaptations and an improvement in body competition (Sanchez, 2013). 
Researchers have found that VO2 max is an important predictor of an individual’s overall health. This can predict how long a person lives or if they will develop chronic illnesses. It is thought of as one of the most important metrics there is. Studies have found that with a great amount of evidence that the more intense forms of Interval Training, HIIT and Sprint Interval Training improves cardiovascular system more that moderate or continuous training in both heart failure patients and healthy sedentary populations (Gibala 2017). 
Human growth hormone is made in the anterior pituitary of the brain, complex feedback mechanisms control the amount produced by responding to exercise, sleep, stress, and nutrition. HGH promotes growth in almost every organ and tissue in the body, it is mostly promoting growth in cartilage and bones (Brinkman, Ali Tariq, Leavitt 2021).  A study was carried out to determine a course of time it takes for the body to respond to hgH using a 30 second maximal sprint and a 6 second maximal sprint on a cycle ergometer using nine males. They rested seated for four hours after and blood was taken. The 30 second sprint metabolic response showed a higher response to that of the 6 second sprint (K, Nevill M, Hall G, Lakomy H 2020). Further control trials including no exercise was carried out by three of the participants. Serum hgH concentrations, mean measured the highest after the 30 second sprint, 450% greater than after 6 second sprint (18.5 +/- 3.1 vs 4.0 +/- 1.5 microg l (-1), P < 0.05). Levels of serum hgH stayed elevated for 90-120 min after the 30 second sprint in comparison to approximately 60 min after the 6 second sprint. Inter-individual variation was large in relation to the 30 second sprint (Stokes K, Nevill M, Hall G, Lakomy H 2020).  
[bookmark: _Hlk55580391][bookmark: _Hlk55579621][bookmark: _Hlk55579722]Other research has shown the possible benefits of HIIT on Ischemic stroke victims. Brain-derived neurotrophic factor (BDNF) mis regulations and the diminishing of ischemic stroke induced damage, has previously demonstrated in other studies that it was a result of exercise (Abrasion S, Ravasi A 2020). The response in BDNF underlying mechanisms and change in response to the ischemic stroke and exercise are not understood. This study was to determine if (HIIT), in hippocampus of rat model of ischemic stroke, intercedes BDNF regulation following induction of ischemic stroke and PPARγ coactivator 1α (PGC1α)-pathway factors. Induction of the middle cerebral artery occlusion (MCAO) was achieved after completing the HIIT. Antecedent-HIIT (3 weeks of) gave a result of more expressed and delivered BDNF in the brain plasma after MCAO through PGC-1a-pathway (< 0.05) (Abrasion S, Ravasi A 2020).  Findings: current study showed that induction of cerebral ischemia along with HIIT intervention both associated with expression of PGC-1α-pathway factors in brain also the deliverance to blood (Abrasion S, Ravasi A 2020
My client has a very busy lifestyle and has previously found it difficult to stick to a training program with lack of childcare and spare time, this 1-minute HIIT program can easily be fitted in to a busy lifestyle. Although she is very busy/active, she does not seem to lose any weight in fat, although gains muscle this is like threshold training. I believe she does not incorporate any activity that gets her HR up high enough to see any improvement in current fitness level or to gain fat loss. This 1-minute HIIT will be relatively new to her and I expect to see improvement in her cardiovascular system within the 6-week program and possibly some fat loss, this program can easily be adapted at fitness levels increase by adding more intervals to it. 



The training program itself
For my client I will be using a 1-minute Workout designed by Professor Martin Gibala who has extensively researched the benefits of HIIT (Gibala, 2017). He highlights the benefit of exercise on diabetes, the ageing process, cardiovascular system, heart disease and cancer and has recognised that people feel that they do not have time to get fit and that they want to get fit quickly (Gibala M 2017). My client will be asked to only take part in the prescribed sessions of HIIT for the 6 weeks as, for the program to be a HIIT program, she needs to be rested as much as possible, to give the sprint her all, to achieve over 90% of maximal HR: hers being 182 BPM (220-age). 
Weekly Timetable 3 x 20-minute HIIT (This can be done in a field or beach, not recommended on a treadmill)
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Each HIIT Session (3 x 20 second sprints with 2-minute rest in-between) 
Start with 3 Minute Warm up
 Warm up with a 3-minute light to moderate walk on the sand (you should be able to hold a conversation without getting out of breath) 

	1. Sprint 20 sec
	
	
	4. Sprint 20 sec 

	2. Rest 2 mins
	
	
	5. Rest 2 mins

	3. Sprint 20 sec
	
	
	

	4. Rest 2 mins
	
	
	



Cool down with a 2-minute light to moderate walk followed by 3-minute light walk on the sand. 
I recommend that if my client cannot do this sprint outside, this can be done on a indoor bike by setting the resistance to heavy/hard and doing exactly the same intervals. I do not recommend sprinting all out on an indoor treadmill as this can be very dangerous with tripping over or falling. 
Details & Evaluation of Technology
Strava app linked to Garmin Felix 5 Watch.
This was a good back up for the initial testing covering distance, but it was not needed as the distances was measures out and cones used as markers. For this purpose, I would not use it again. 
Polar Beats Heart Rate strap and App V:3.4.8
The Heart Rate Strap worked well during the Sprint Intervals, although my client only had an ipad and felt too big to sprint with she had to leave it on the beach and get back to it to check HR was reaching her HR max. 

Stopwatch
A stopwatch was used to time 20 seconds and the 2 minutes this was a great simple way to time it. 
Elite HRV App and CorSence Finger Monitor
My client used a HR Variability App and CorSence HRV monitor clip for finger that would detect her daily readiness to take part in the HIIT. This helped her detect when was best to train and to prevent burnout, it told her if she was recovered from last session. She found this very helpful as she said she often count not tell if she was ready or not, she found it simple to use and will continue to use it. 
Testing
A 12-minute field test was carried out on 115 Air force male officers. Between the 12-minute field performance test and on a treadmill maximum-oxygen-consumption test (laboratory determined-oxygen-consumption test) the correlation data was 0.897 (Cooper K 2020). This is a highly considerable relationship and opens possibilities to estimate with considerable accuracy, maximal oxygen consumption using only the results of the 12-minute performance test. It can be adapted to large groups and appears to be a greater indicator of cardiovascular requires minimum equipment fitness, is more accurate than the commonly accepted 600-yard run test. 
[bookmark: _Hlk66435794]It can be assumed because of the high correlation with maximum oxygen consumption that the 12-minute test is an objective measure of physical fitness when considering the cardiovascular status of the participant (Cooper K 2020). 
The test the client using the cooper test 1968, the participant will be required to run as far as possibly in 12 minutes. This will be used to monitor the development of the participants progress for the aerobic endurance and to get an estimate in VO2 max (Mackenzie B 1997).  The equipment needed for this is minimal, to carry out this test I will need: 

Whistle 
400 metre Track 
Stopwatch 
Trainer
Cool clothing 
Procedure 
For 10 minutes the participant will warm up 
I will give a command to start running and start the stopwatch and the participant will start running. 
At the end of each 400m lap I will let the participant know of the remaining time. 
When the 12 minutes are up, I will blow the whistle and record the data to the nearest 10 metres. 

For the Female Participant, this will be the chart use to monitor progress: 
[bookmark: _Hlk55562191][bookmark: _Hlk55564871][bookmark: _Hlk66437245][image: ]For an estimate in the VO2 max, (Distance covered in metres - 504.9) ÷ 44.73 (Mackenzie B 1997 Cooper VO2 max test). 
Evaluation
My client fed back that she felt physically sick and described the HIIT as being disgusting! But 10-20 minutes later felt amazing after doing the sprints and felt she saw an improvement in her breathing within a few weeks.  She said she would dread it on times as it was quite hard to give 100% on times, as sometimes she was fatigued from daily tasks of two children. She said, its defiantly not for the faint hearted.  The sprints were done on the beach described as being great on a dry day, the sea air, beautiful backdrop, open space, and soft landing but it proved difficult in the rain and windy conditions taking time up to go home and get changed out of wet cloths and make self presentably for the day. She could not find anywhere indoors to do a sprint and being January, all the fields were wet and felt paying for a full gym session to do 1 minute on a bike was too costly. My client has said, that over all this was a great program and will be continuing to do the program and adding extra intervals she was very happy with the results. She moved up the chart to Above Average running 2410 meters in 12 minutes VO2max of 42.59 from her first test 6 weeks previously, scoring Average running 1810 meters in 12 minutes with estimated V02 max of 29.18. This is a massive improvement. Her resting HR was taken and has dropped by 5 BPM, from 75 to 70 BPM. She lost 4 pound in weight, from 73.02kg to 71.20kg. I explained to client that at the beginning of a new training program we expect to see great results, but these results may not be as great the next time, but if she sticks to it increasing the intervals and with a good balanced diet, she will see more improvements in another 4-6 weeks’ time, testing should be done at the beginning and the end as little to not results will be seen before 6 weeks minimum 4 weeks.  
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