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Introduction
The training method, Periodization is commonly is known a superior form of training. It is the cornerstone of many training programmes and is typically used to train elite athletes but can be used for improving the health of untrained adults. It consists of different levels of intensities, called Zones, normally known as Zone 1 (Z1), Zone 2 (Z2) and Zone 3 (Z3). Z1 involves Low-Intensity, High Volume Training (HVT) ; Z2 involves Threshold Lactate Training (TLT) ; and Z3 involves High Intensity Interval Training (HIIT). This training pattern will help plan a training routine to stimulate physical adaptations, designed around the sporting event (Suarez, Gonzalaez-Rave, 2014). 
[bookmark: _Hlk62062298]The Polarized Training (POL) method is similar to the traditional periodization method and is also used for elite athletes, for example a marathon runner would use a training program designed to improve their physiological parameters, including a % of V02 max of lactate threshold, and good running economy (Zinner, 2016). This training method can, however, be used for the untrained population. Within Polarised Training there is no Zone 2 (threshold training). The focus is on Zone 1 low-intensity, (HVT) and Zone 3, HIIT. Zone 2 exercise - Threshold Lactate Training - should be replaced with non-training days to provide more time for restorisation in-between training sessions (Suarez, Gonzalaez-Rave 2014).

Established Training Method - Periodization Training   
[bookmark: _Hlk69329187][bookmark: _Hlk62198915]In the 1960’s, a Russian physiologist called Leo Matyeye developed the Periodization training method, it is a program (organized) that uses cylic planned with variation in volume and intensity with the aim of minimising fatigue and maximising performance (Schilero, Swank, 2012).  
Periodization Training can be seen as a pyramid, broken into sections where the bigger part is the main training in aerobic fitness (-60% VO2 max), the middle level is threshold training (70% VO2 max), and the top level is high volume training (low intensity but for a long time) (90% VO2 max) along with strength training (Schilero, Swank, 2012).  
[bookmark: _Hlk62071247]Zone 1 can be broken down into 2 parts, Endurance (EN) and Over Distance (OV). Following this base and moving up the pyramid is the more high-aerobic and tempo work as it reaches the top of the pyramid with Threshold Lactate Training (TLT) and Maximal Effort (VO2max). Training sessions are added at the very top of the pyramid when a solid foundation of strength and aerobic fitness is achieved (Sylta, Tknnessen, Hammarstro, 2006). Studies have shown that some of the world’s top endurance athletes in cycling, cross country and running use this pyramidal training method during their preparation period: its described as HVT, eliciting concentration of blood lactate [Bla] at a stable > 2 mmolILj1 (approximately) also less volume but substantial amounts of Moderate-Intensity Training (MIT) with laj 2–4 mmolILj1 and HIIT reaching < 94 mmolILj1, (over maximum lactate steady-state intensity) basically the periodization (pyramidal) is HVT of low intensity, considerable amount of moderate Intensity (MIT) and small amount of HIIT (Sylta, Tknnessen, Hammarstro 2006). 
An endurance training plan will be manipulated over a period, (periodized) from 2-7 days (micro cycle) to 3-6 weeks (Mesocycle) and 6-12 months (macrocycle). This will include the preparation, event, and transitional stages (Sylta, Tknnessen, Hammarstro 2006). Periodization, then, comprises of macrocycles, mesocycles, and microcycles, with the cycle with the largest time length of 1 year being the macrocycle, which works across the duration of the competition. The macrocycle is broken down into mesocycles and are typically around 1 to 3 months, then broken down to mesocycles. Individually, microcycles are normally 1 week long (Schilero, Swank, 2012).
[bookmark: _Hlk62198046][bookmark: _Hlk69216670]Experimental findings point to greater improvement in adaptations after the less, but highly focused training of HIIT (Sylta, Tknnessen, Hammarstro, 2006) when compared with mixed programs of the same intensity and quantity (18-20). It has been found that superior effects are seen when doing a 12-week block of periodization training where a 4-week cycle contained 1 week of 5 HIIT sessions followed by 3 weeks of one HIIT session per week when compared to a traditional training plan incorporating 2 weekly HIIT sessions. Even so, superior effects were found after polarized Training Intensity Distribution TID, in comparison to the HIIT periodization training concept (Sylta, Tknnessen, Hammarstro 2006). 

Polarized Training Method  
[bookmark: _Hlk62045852]Polarized training (POL) is a combination of these concepts, High Volume Training (HVT), (THR) and High Intensity Interval Training (HIIT) (Stoggl, Sperlich, 2014). POL optimises endurance adaptations as exercise intensity is split in to 6 or 3 zones. POL training consists of (HVT), Low Intensity (LI) training and Low Volume Training (LVT) of HIIT (Rozenburg, 2020). It is essentially the same as the pyramid of Periodisation Training - but without the middle zone. 80% of the training is LIHV with Low Volume High Intensity training at 60% VO2 max, the remaining 20 % of the training is HIIT training at 90% VO2 Max (Rozenburg, 2020). 
[bookmark: _Hlk69230936]HIIT is repeated exercise that happens at a Power Output (PO) or Velocity (V) between the Second Ventilatory Threshold (SVT) and Maximal Oxygen Consumption (VO2max) (Rosenblat, Perrotta, Thomas, 2020). Research, including skeletal muscle biopsies conducted, seems to show the higher the HIIT training the more important to the function of the mitochondria, whereas the HV of LI training increases the number of mitochondria within the muscles. It has been recently acknowledged that myokines (small molecules or proteins) are secreted from the muscles during exercise by the stimulation of the muscles. These have been seen working with/in conjunction with an immune response to reduce levels of inflammation. An induced response of other metabolic and phenotypical changes has been seen (Eaton, Granata, Barry, Safdar, Bishop, Little, 2018). It has been hypothesised that Interleukin-6, IL-6 the most characterized myokine, as a result of exercise, acts as a signal so that exercising muscles can communicate with metabolic tissue, to use greater fuel and faster delivery (Eaton, Granata, Barry, Safdar, Bishop, Little, 2018). Due to this discovery of adaptive responses, the IL-6 mediators’ response to exercise are now being studied with the potential benefits and uses of therapeutic treatments to help with numerous metabolic diseases (Eaton, Granata, Barry, Safdar, Bishop, Little, 2018).
Metorin, (Metrnl) is created in the muscle after physical activity and upon the body being exposed to a cold environment, it is found in the skin. The increased levels found circulating increase glucose intolerance and induce energy expenditure and the expression of the genes linked to anti-inflammatory cytokines and brown fat thermogenesis (Rao, Long, Svensson, et al, 2014). Metrnl induces an eosinophil-dependent rise in IL-4 expression and creates alternative activation in adipose tissue macrophages that are required during the rise/increased expression of the anti-inflammatory cytokines and thermogenesis gene programs in fat (Rao, Long, Svensson, et al, 2014)
A study found a single HIIT class increased, METRNL (p<0.05) mRNA and increased IL-6 (p<0.05) compared to rest and measured after 3 hours recovery. After a 20-day HIIT program was followed an increase in FNDC5 mRNA and IL-6, at 3 hours recovery, was found compared to the single bout HIIT. Overall, an increase in these was found during the main effect of training (p <0.05) (Eaton, Granata, Barry, Safdar, Bishop, Little, 2018).
Eliud Kipchoge is a long-distance runner from Kenya who set a world record marathon time on 16th September 2018. Kipchoge’s training was much like the polarized training method leading up to his world record marathon in Berlin, 2018. On that occasion he set the world record of 2:01.39 (Hookgamer, Snyder, Arellano, 2019). He later ran the 26.2 miles in 1:59.40 during a marathon in Vienna. Below is a table of what Kipchoge’s training looked like leading up to his world record (Stevenson, Black 2020). He used long tempo runs at a great pace and the final phase shows no long easy runs (30-40km). Neither does one see short threshold or tempo efforts. There are faster paced interval sessions run between 5 - 10km which adds some faster pace training into the plan.  
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[bookmark: _Hlk69299563] Stevenson, D. Black, J. Running Science 2020.


Polarized training in Z1 and Z3, has been proven effective. The reason being less training in Z2 and more training in Z1 is effective, maybe down to less training in Z2 which means more energy to do better training quality in Z3 (Rozenburg, 2020).
[bookmark: _Hlk62038075]A good strategy for endurance training is to get the right balance of training duration, intensity, and frequency. The timing of peak fitness is important to ensure the best performance outcome during the event and to minimise any negative risks of training. Several studies of the characteristics needed in training by national or international top athletes who train around 10-13 times a week seem to split the intensity into 80% low Intensity (LI) 2 mM blood lactate and 20% HIIT at around 90% VO2max (Seiler, 2006). The athletes training for endurance seem to do HVT adding HIIT, and studies performed on a population of highly trained athletes did not show any long-lasting performance gains from doing the HIIT (Seiler 2006). The greater amount of low HVT at low intensity, combined with less HIIT, may be complimentary by getting the most from adaptive signalling and helping to master a technique at a manageable level of stress (Seiler, 2006).  


Polarized Training Critical analysis 
[bookmark: _Hlk61878223]Previous research between, HVT, THR HIIT, and POL in a 9-week training program showed that POL gave the greatest improvements in Time to Exhaustion (TTE) +17.4%, P < 0.001.  VO2peak 11.7% or + 6.8ml·min·kg˗, P < 0.00, Peak Velocity Power (V/Ppeak) +5.1%, P < 0.01 and HIIT+5.6%, P < 0.05, HIIT also showed a decrease in body mass by around 3.7% (Stoggl, Sperlich, 2014).    
Strong evidence has been seen in 7 studies on the efficacy of polarized training programs that were carried out on elite athletes. In a large scale of effect size measurements (in positive changes seen on endurance performance) is 0.85-2.80, this is considered large in comparison to the 0.42-2.16 found in traditional training programs. The studies found that, for some, traditional training programs had a large positive effect, but were inferior to the results seen in polarized training (Hydren, Cohen, 2015). There are not many studies reported on polarized training and a small understanding of the main physiological changes it generates, however, polarized training programs look promising for muscular endurance and CV exercise prescription. It is suggested that to gain endurance fitness the use of a polarized training program is best, where the athletes can enjoy Z1 and Z3, with, little to no Z2 (Hydren, Cohen 2015).
There has been three separate studies that all claim to see progressive changes in comparison to the threshold periodized training method on a population of elite athletes who all had impressive Cardiovascular endurance capacity. Norwegian cross country skiers (junior 17-18 year olds) were tracked for 37 days over 347 endurance training workouts and data was collected. They used the POL method of training intensity over the 3 zones, in Z1, 75 % of the time, Z2 0% of the time, and Z3 15-20 % of the time. These studies did not show changes in endurance capacity or performance (Hydren, Cohen, 2015).
[bookmark: _Hlk62237524][bookmark: _Hlk62213590]International Norwegian rowers between 1970 and 2001 reported changes in training strategies (A 20% increase in training created by a greater volume of Z1, from 30-50 hours per month, reducing Z2 and Z3 decreased from 23-7 hours a month) that coincided with a 12% increase of relative VOmax2. (Hydren, Cohen 2015). A review in 2006 by Midgley did not find any well controlled studies to provide a basis for specific recommendations in improvement of VOmax2. in highly trained distance runners (Hydren, Cohen, 2015).

Periodization Training Critical analysis 
going into threshold uses up energy but has no advantages as it doesn’t increase the heart rate enough to improve VO2max but is not a long enough training time to make any adaptations.
Tudor Bompas’ classic text ‘Theory and Methodology’ had a large part to play in the traditional training practices known as periodization and this type of training was carried out by many coaches and athletes all over the world (Bompa, Buzzichella, 2018).
Multilateral training or development/general fitness is the foundation for all different aspects of sports including, endurance, speed, strength, coordination, and flexibility. These are targeted and are the basic biomotor abilities that build a strong foundation to be able to tolerate a sport-specific training plan and will give a sports person better potential (Bompa, Buzzichella, 2018). Sports-specific development/fitness is the developing of physiological/characteristics specific to the sport. This developmental training will target the specific needs with a combination of power, speed, endurance, and muscle endurance (Bompa, Buzzechella, 2018). Technical skills development will help develop the technical skills required for the specific sport and follows both multilateral and sport-specifc training (Bompa, Buzzechella, 2018).  
A prolonged mixture of training programs found in a periodization study that showed that excessive fatigue was causing a negative effect on the body by producing an accumulation of stress hormones and creatine phophokinase. Remarkable results have been seen to start but, later, taper off and, ultimately, results are very low (Issurin, 2008) As the athlete reaches the upper limits of their biological adaptations the intensive exhausting programs that often last 3-4 weeks cause a pronounced stress response and this prolonged program puts the athlete at higher risk of overtraining (Issurin, 2008).

Conclusion 
It is confirmed by the current studies that a polarized training distribution model is a good strategy in already highly trained endurance athletes. Polarized training models are recommended for well-trained cyclists who want to maximally improve physiological adaptation and performance over a short period of training, especially if they currently use a Threshold training distribution model. However, much is still unknown about the impact on endurance-training time containing a mixed training-intensity distribution in endurance trained athletes, or on the mechanisms responsible for any effects. This leaves a lot of future research to be done that will add to the optimisation in endurance-training programs designed for athletes and to find the optimal gain to physiological adaptations in response to physical activity in the greater population. 
 Google Scholar can be searched, using words such as polarized, interval training zones, threshold, and high intensity, this brought up a range of experimental research since 2006 that provide a scientifical strong evidence base for the polarized training model.
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