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                 Tai Chi versus High Intensity Interval Training

    The overwhelming evidence that regular physical activity has important and wide- ranging health benefits is universally documented. Moreover, evidence suggests that physical inactivity is one of the most important public health problems of the 21st century (Blair, 2009). Decreased physical activity is related to declining physical function in all populations and that decline is compounded by the natural process of aging (Jahnke et al.,2010).  WHO guidelines (2010) recommend that young people, aged 5-17 years old, should engage in 60 minutes or more of daily, physical activity, mainly aerobic, and mainly moderate or vigorous in intensity. Government guidelines recommend that those between 19-64 years of age, and 65 years and older should participate in moderate intensity activity for 150 minutes a week or, alternatively, 75 minutes of vigorous activity (Department of Health, 2011). However, for adults who are habitually inactive, chronically ill, elderly or frail, recommendations may need to be much lower, which will still have a positive impact on life (Smith et al.,2015). Older adults who participate in any amount of physical activity gain some health benefits, including maintenance of good physical and cognitive function. Those who are at risk of falls should also incorporate physical activity to improve balance and coordination on at least 2 days a week (Department of Health, 2011). WHO (2015) state that ‘physical activity is defined as any bodily movement produced by skeletal muscles that requires energy expenditure and should not be mistaken with “exercise” which is a subcategory of physical activity that is planned, structured, repetitive, and purposeful in the sense that the improvement or maintenance of one or more  components of physical fitness is the objective’. 
    The fitness industry in the UK is estimated to reach 22.8 billion pounds by 2020 (Statista, 2017) and the meditation and mindfulness industry is fast growing with an array of apps and programs available. Not only does the fitness industry, as a whole, have the ability to promote health and well-being to the general population, but also to promote the economic growth in the UK.  
     The aim of this article is to compare how Tai Chi and high intensity interval training (HIIT), two very different approaches to exercise, can affect our health, fitness and well-being. Tai Chi practice combines aspects of ancient Chinese medicine, philosophy and martial arts: the antithesis of high intensity interval training.
    Western medicine primarily explains disease and health in terms of biological processes although over the past two decades research has begun to recognize the interaction between the mind and body. Traditional Chinese Medicine (TCM) has maintained this mind body interconnection for a few thousand years and is pivotal to their approach on health, exercise and well-being. Traditional non-western approaches to exercise, such as tai chi has been shown to promote not only physiological well-being, but also have psychological benefits (Wang and Bandeera, 2010). 
    Tai Chi is a form of mind-body exercise which developed 4000 years ago in China. It originated from Tai Chi Chuan which was based on a martial art originating from the Taiost philosophical principles of Yin and Yan or opposing forces. It is classed as a moving meditation which consists of postures and flowing movements, coordinated with breathing.  Correct alignment of the spine is emphasised during the postures, which concentrate on being routed to the earth and visualising the connection to the sky. In Chinese writings it is referred to as “standing between Heaven and Earth, connecting the Universe (Chuen,1991).  The breath in Tai Chi is an important aspect of the exercise as the concept of chi is the life force or vital essence essential for life. This energy is not uniquely human and exists in all living objects. Through practising Tai Chi, the aim is to replenish the life force. Chinese philosophy believes that chi circulates throughout the body along channels or meridians, which run in parallel with our cardiovascular system. If there is a blockage at any major point, this will overload the system and, damage or disease can occur (Chuen, 1991).
    Tai Chi is classed as a moderate intensity exercise as it does not demand more than 55% of maximal oxygen intake. When compared to other forms of exercise conducted at equal intensity, studies suggested that Tai Chi showed a significantly lower V02 max.  It has been shown to be beneficial to cardiorespiratory function, immune capacity, mental control, flexibility and balance control (Li, Hong and Chan,2001).  Clinical trials and observational studies have indicated that Tai Chi, both short and long term, appear to have mental health benefits in promoting psychological, well-being, and life satisfaction among healthy subjects and patients with chronic disease. Multiple studies have also reported a significant reduction in blood pressure after a short -term course of Tai Chi and further studies suggest that not only is Tai Chi as effective as resistance training in bone loss retardation in post-menopausal women, but bone mineral density increased for women following Tai Chi exercises (Jahnke et al, 2010). Furthermore, Tai Chi has been found to be an effective method of alleviating chronic pain in musculoskeletal disorders such as arthritis (Luskin et al.,2000). Lam et al. (2010) also suggest that Tai Chi could be an alternative exercise intervention to increase glucose control and quality of life in patients with type 2 diabetes, although Song et al.(2009) and Yan et al. (2013) do not support this theory and suggest that the benefits of Tai Chi for individuals with Type 2 diabetes is controversial and no significant improvement is seen after a 6-month Tai Chi intervention.  Overall, Tai chi is positively associated with improvement in self-esteem, when using Rosenberg’s Global Self-Esteem Scale, and the Chinese equivalent of the State Self-Esteem Scale (Wang and Bannuru, 2010). This is important factor as most studies have consistently found that self-efficacy is the strongest predictor of exercise adherence (Sherwood and Jefferey,2000).
    Across the studies reviewed, it was noted that no adverse effects were reported, in any group, after practising Tai Chi, although Ives and Sosnoff (2000) suggest that many of the claimed benefits for mind-body exercise are not supported by clinical evidence and, as alternative therapies, they carry legal and professional ramifications. Lee et al. (2007), also suggest that existing evidence is limited, mainly because of the variations in the ‘dose’ of Tai Chi practice and the variations in Tai Chi style adopted, which could be considered as methodological flaws.
    Studies also show that Tai Chi is an aerobic exercise with moderate intensity, suitable for males and females of different ages, from the very young to the very old, and from the physically fit to the chronically ill, to improve their functional capacity and quality of life (Lan, Chen and Lai, 2004). The Department of Health (2011) recommend that Tai Chi is an activity suitable for older adults to maintain cognitive function, reduce cardiovascular disease, improve mood and self esteem and reduce the risk of falls.
    In contrast to Tai Chi’s slow and gentle approach to exercise, high intensity interval training (HIIT) is a time-efficient exercise strategy that involves repeatedly exercising at a high intensity for 30 seconds to several minutes, separated by 1-5 minutes of recovery (either no or a low intensity exercise). This form of exercise aims to work the body at close to maximum capacity with an aim of repeatedly putting pressure on the physiological systems, beyond the level required in actual performance .By working at high intensities and then allowing the body systems to replenish during the recovery, exercisers are able to stress the physiological systems during the workout , resulting in faster adaptations  that are more commonly seen  from continuous steady state exercise at lower intensities (Gaesser and Angadi, 2011).The time-efficient nature of HIIT has made it an attractive form of exercise for individuals with hectic lives (Kinnafick et al, 2018) As little as 3 HIIT sessions per week involving ≤ 10 minutes of intense exercise within a time commitment of ≤ 30 minutes per session, which includes warm up, recovery between intervals, and cool down, has been shown to improve aerobic capacity, exercise tolerance and markers of disease risk after only a few weeks, in both healthy individuals and people with cardiometabolic disorders (Gillen and Gibala, 2014). Cardiorespiratory fitness (CRF) is a strong determinant of morbidity and mortality and it is now established that HIIT is superior to moderate-intensity continuous training in improving CRF. HIIT training uses 64-90% of VO2 max or 77-95% heart rate max (Weston et al., 2013).
    Although studies (Gillen and Gibala, 2014), have suggested HIIT to be an advantageous form of exercise, for both healthy and at- risk populations (Shiraev and Barclay, 2012), both studies also caution that this type of exercise may not be safe, tolerable or practical for many individuals. They state that as some types of exercise are contraindicated in certain patient populations and HIIT is a complex concept for those who are unfamiliar to exercise, some individuals may require specific assessment or instruction before commencing a HIIT program.  Madden (2018) also suggests that HIIT is a safe alternative to medium intensity exercise that has positive effects on some chronic diseases and in younger healthy populations but states that limited research has investigated HIIT in older, at-risk populations. HIIT is a controversial approach to exercise, according to Eijsvogels et al. (2015), who suggest that it can cause an increased risk of arrhythmias and an elevated risk for cardiovascular morbidity and mortality, compared with light to moderate exercise. There may be certain individuals with genetic predispositions to cardiac disease for whom vigorous activity is not beneficial and could be fatal, although the Physical Activity Guidelines Committee Report (2008) states that the benefits of exercise training outweigh the negative risks. 
     Practical implications of ensuring that everyone, regardless of age, health, gender, ability, and ethnicity has access to some form of physical activity, whether it be HIIT or Tai Chi, is multi- factorial. Participation rates in sport and physical activity clearly show there is a significant under-representation among key equality and diversity groups in society. These groups include the elderly, physically disabled, ethnic minorities and the LGBT community (Age UK, 2011). Studies also show that there are stark differences in physical activity participation in terms of income and furthermore, links between age and deprivation: 57% of  residents, aged 60 to 74, living in social housing, exercised less than once a month, compared with 67% in private housing. Reasons for not exercising were broadly similar across different groups of non-exercisers: poor health, time restraints, financial restraints and motivational reasons. The most notable differences in attitude were that those in the most deprived groups, were not as convinced of the benefits of exercise (Scottish Government, 2006).
     Health promotions, and education, stressing the benefits of exercise needs to be targeted at these groups. WHO (2013) states that Health 2020 indicates that social gradients of health are a key challenge for future actions and vulnerable population groups need support.
     The introduction of physical activity, such as Tai Chi, into residential homes is not a new idea, and studies, in China, have shown that residents can benefit on a physical and emotional level, and quality of life can be greatly improved. However, the practicalities of implementing such a program have highlighted such issues as the necessity to tailor classes to suit a variety of abilities, and cognitive awareness, as well as the necessity of employing extra staff to help those less abled, and the financial implication of funding classes (Tsai, Chang and Beuscher, 2014).
     An important aspect of promoting long-term behaviour, when considering physical activity, is the freedom of choice, and good social support networks (Huberty et al., 2013).
Mindful exercise programs will benefit those who feel comfortable with that kind of activity, or those who, due to illness or physiological limitations are not suited for vigorous exercise (Sandlund and Norlander,2000). Tai Chi may provide an attractive and effective exercise alternative for the large populations of people at risk for preventable disease, sedentary, and lacking the motivation to engage in more conventional exercise (Jahnke et al.,2010).
     For those who are more attracted to HIIT, it has been shown to be feasibly implemented in not only a gym, but also a community setting, making it a versatile exercise for those who may not want to exercise in a gym environment ( Reljic, 2018).
    Studies suggest that Tai Chi may affect health outcomes in similar ways to HIIT, although many of the studies involving both Tai Chi and HIIT have focused on aiding clinical populations, to assess improvements in cardiovascular disease and quality of life. Therefore, it could be suggested that there should be further research into both forms of exercise to better inform the public on any health benefits and potential risks. 
    Just as Lee et al. (2007) suggest that variations in the ‘dose’ and style of Tai Chi affect are methodological flaws and need to be standardised to compare results efficiently, Weston, Wisloff and Coombes (2014) highlight the fact that neither HIIT protocols, control and comparison groups are standardized across studies. These methodological flaws in studies make comparing results difficult and, for clarity in future research should be rectified.
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