Protocol

Interval Training: Training, Detraining and retraining, an intervention study

(The original protocol consisted of Training, detraining and retraining, but we did not conduct the final retraining part. This is a translation of the original Norwegian protocol. The translation was made just before submission of the manuscript).
Background

Physical activity and improved physical fitness is proven to be an effective way to reduce mortality (1-4). In addition to reduced mortality physical activity improves health (5) and reduces the risk of many diseases such as cardiovascular disease (6), type 2 diabetes (7), osteoporosis (8), obesity (9), depression (10) and breast - and rectal cancer (11). Maximal oxygen uptake (VO2max) is shown to be the strongest prognostic predictor of mortality in both healthy and in patients with cardiovascular disease (12-15). Aerobic interval training with high intensity (90-95 % of maximum heart rate) has proven very effective for increasing VO2max, and more effective than exercise with moderate intensity. Studies with this type of training have been conducted in our research group of healthy (16), and in patients with coronary artery disease (17), heart failure (18), intermittent claudication (19) and metabolic syndrome (20). An interesting point in rehabilitation purposes is how quickly it is possible to increase VO2max and thus better health. More studies are therefore needed to increase knowledge about the mechanisms and timing behind the physical adaptation aerobic interval training provides and how training adaptations are lost during detraining. We will therefore conduct a training study with interval training on healthy young people with a view to clarifying these matters.

Specific objectives of the study

The study's overall objective is to contribute to increased knowledge of effective fitness training for healthy patients and athletes, and thereby motivate lifelong healthy exercise. Primary outcome measures are VO2max.

The project's main objective is divided into three:

1) Examine the 24 interval sessions conducted over a shorter period (8 sessions per week for 3 weeks) may increase VO2max corresponding to the same number of sessions conducted over a " normal" amount of time (3 sessions per week for 8 weeks).

2) Determine how quickly VO2max decreases after exercise stops.

3) Describe how selected physiological parameters are influenced by the two training regimes.

Methods

Inclusion criteria

24 people randomized to two groups, both sexes included . Inclusion criteria will be: Age between 18-27 years, BMI < 27.5, not smoking , exercising less than 1-2 conditioning sessions per week, VO2max < 60 for men and < 50 for women. Exclusion criteria will be hypertension, diabetes and congenital heart disease.

Number of subjects

With an expected increase of oxygen uptake in 5 ml • kg - 1 • min- 1 , the standard deviation of 4 , and a p- value of 0.05 to 12 volunteers provide a statistical power of 83%. A total of 24 subjects will therefore be randomized and placed in two different training groups.

randomization

Randomization performed automatically by the device for Applied Clinical Research, Faculty of Medicine, NTNU.

Testing

All subjects tested for VO2max, cardiac output, muscle biopsies of skeletal muscle (rectus femoris), arterialdiameter , echocardiography of the heart, blood tests , blood pressure , diffusion capacity of the lung membrane. All tests carried out before and after the training. Only condition is tested after every 8 workout.

Testers know which group the participant belongs because they also account for the continual monitoring. Results achieved investigated as little as possible while the study is ongoing. It's very clear criteria for determination of maximal oxygen uptake followed punctual (21).

VO2max: First performed 10 minutes warm up mask attached and measurements started. Incline of the treadmill set at 10 % and the rate bull by 1 km / h every minute to exhaustion. For statistics of oxygen uptake at multiple time points used mixed linear model.

Vessel diameter: Diameter of brachial artery measured by ultrasound on the subject present. The artery measured at rest and after reactive hyperemia.

Echocardiography: Full echocardiography including tissue Doppler recordings performed on subjects lying at rest and during submaximal work load on the bicycle.

Blood tests: Blood analysis is taken for determination of blood count, lipid profile 
Lungdiffusjon: Diffusjonstest which provides a measure of the diffusion of oxygen from the lungs to the bloodstream. Measured by " CO - diffusion single breath method . " The study consists of a gas mixture consisting of 10 % helium, 0.3 % CO, 21% oxygen and the rest nitrogen inhale slowly from a maximum exhalation. The breath is then held for 10 seconds and quiet exhalation. A maximum of 4 trials done in a series. This is also a standard pulmonary function tests being done daily in the routine diagnosis of pulmonary clinic at St. Olav's Hospital (approximately 1,200 annually) and other hospitals in the region. The survey has no contraindications and gives no increase of CO in the blood of those surveyed. The method presents no discomfort to the subjects.

Muscle biopsy: biopsy performed by the participant under local anesthesia followed by an average of about 0.5 centimeters through the skin. Then, one biopsy needle inserted into the muscle and two small samples (15-30 mg) is removed.

Exercise Intervention:
The project is divided into two phases. All training takes place as interval training is run on the treadmill at work physiological laboratory of medical research, NTNU. Hatle and Støbakk is responsible for training and record attendance. It is not permitted in some exercise while the study is ongoing.

Phase 1:

Group A carries out 24 sessions over 8 weeks (3 sessions per week). Starting September 29, 2008. Training takes place Monday, Wednesday and Friday. Testing of VO2max performed every 8 work by individual mask applied during the first interval draw.

Group B carries out 24 sessions over 3 weeks (8 sessions per week). Same type of training group A. Group B starts training when team A has completed its 4th week (27 October 2008). Training takes place as one session Monday, 2 Tuesday 1 Wednesday 2 Thursday, one Friday and one Saturday. Testing of VO2max performed every 8 work by individual mask applied during the first interval draw.

Phase 2:

After completing training in Phase 1, cease all training (detraining). This period is going to last for 9 weeks including Christmas holiday. The phase starts immediately after Phase 1 is completed, ie group B starts a week before detraining group A. Testing of VO2max conducted biweekly.

Feasibility

The training program conceivably feasible because the same is done on patients groups at our University earlier. The criteria underlying the termination of the study is that muscle fatigue occurs before the desired target level occurs. However, each case is considered individually since we believe training is feasible without dropping. There is no obvious reason why the task will not be completed in a timely manner.

Schedule

Recruitment of participants. Start of pre - testing in September 2008.

Group A:

Phase 1 : Starting 29 September 2008 , eight weeks to 24 November 2008.

Phase 2: Starting 24 November 2008 to 19 January 2009.

Group B:

Phase 1 : Starting 27 October. 3 weeks to 17 November 2008.

Phase 2: Starting 17 November 2008 and 12 January 2009.

Any ethical aspects of the study

It should in this study are trained fairly hard and the risk of overloading the participants present. All training shall be carried out at run uphill on the treadmill which reduces the load they are exposed. The muscle biopsy will be taken out a small muscle sample from the thigh. This is done without pain for the participants but some may feel that they farm in muscle 2-3 days after the sample is taken. Figures from the study kept anonymous for five years under the current rules.

It is applied to the national authorithies for creating Biobank in connection with the study. These are granted.
Publication plan
The study will be published in international journals.
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