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Sleep deprivation, and decline in cardiorespiratory fitness are among many of the mortality risks found among different sleep and cardiorespiratory conditions. Control of these mortality risks may not only improve the condition-but in some times- may reverse the underlying disorder. Also, sleep deprivation can lead to a spectrum of negative clinical consequences including suicidal attempts (1). Additionally, data from the prospective population studies are consistent in showing that both short and long duration of sleep are predictors of mortality. There are bidirectional interactions between sleep and exercise, both affect each other through multiple physiological and psychological pathways, having further a role on mortality (2, 3).

Insomnia in general has two main subcategories: primary and secondary types (1, 2). Table 1 summarizes the main differences between them.


Table 1. Main characteristics of primary and secondary insomnia.
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Importantly, in a growing number of large-scale studies, cardiorespiratory fitness (CRF) is shown to be a more powerful predictor of risk for many cardiorespiratory disorders and all-cause mortality than more commonly used risk factors such as smoking, hypertension, obesity, high cholesterol, and insulin resistance (4).

Although exercise is the only viable means of improving CRF, and can also prevent or treat hypertension, obesity, high cholesterol, and insulin resistance, it remains underutilized globally as a means of primary disease prevention and treatment (5).

Exercise is a major burden for many cardiac and chest pain patients, the current advised exercises and rehabilitation protocols may be very intense for some of the patients and unrealistic options, decreasing patient's adherence to the treatment. Thus, identifying alternative approaches that may improve exercise tolerability and acceptability in these cases is desirable. “Reduced exertion interval training” (REHIT) is a novel exercise usually done on a special bike, characterized by being short, non-exhausting, self-paced and time-efficient with proven superior effect over the traditional exercises in different clinical populations, but its role in sleep and cardiorespiratory disorders remains to be elucidated from future clinical studies (4).


WHY REHIT?

From literature, we found that there is evidence of an association between CRF and sleep outcomes. Both affect each other in different populations, and the greatest morbidity and mortality risk is observed in subjects with both sleep deprivation and CRF decline. To date, the REHIT is the shortest duration of high-intensity exercise with actual demonstrated health benefits, which includes two 20-s all-out cycle sprints in a 10-min low-intensity exercise session. Six weeks of REHIT training 3 times/week improved VO2max in sedentary subjects with cardiovascular risk, as well as insulin sensitivity. It was proved that REHIT can improve CRF better than the traditional exercise options, and with less time commitment. Consequently, we suggest its superior effect on insomnia; keeping in mind the positive correlation between insomnia and the CRF. When it came to the subject's perception of the REHIT, it was positive, and the subjects recommended its use over the traditional continuous exercise; being more enjoyable and time-efficient. All of the above-mentioned reasons would support the REHIT use for insomnia, and would suggest its superior effect over the available exercise options on sleep deprivation (Figure 1) (5–7).
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FIGURE 1. Simple correlation between (sleep quality, sleep efficiency), and VO2max (cardiorespiratory fitness).



Exercise Description

Participants doing REHIT are usually asked to perform 2 exercise sessions per week. Each session involves 10 min of low-intensity cycling (25 W) interspersed with two 20-s “all-out” cycle sprints against a resistance equivalent to 5% of body mass. The exercise intervention is delivered on a cycle ergometer, and does not require no support for delivery. The location of the equipment can be flexible, with the ideal location likely close to the rehabilitation department of the hospital. A computer screen on the handlebars provides guidance and feedback throughout each training session, with an option for headphones to receive the information in audio-format. Power output and heart rate (measured through contact of the hands with the handlebars) during the sprints will be recorded for each session. Notably, as participants need to log in on the bike's screen with a personal code, adherence is monitored, regular individual feedback can be provided, and poor compliance will trigger email reminders (4, 8, 9).

The strength of REHIT would be to introduce a very short and non-exhausting form of exercise that lasts for 10 min in total, with an estimated superior effect than the available long duration exercises, thus, increasing patient commitment; and improving patient-centered outcomes (PCO). In pediatrics, also many children, who are recommended for an active lifestyle, are not committing to the recommended doses of physical activity, in some way because the current available exercise recommendations fail to address important exercise restrictions within this group. REHIT might also be helpful in children who are indicated for the rehabilitation programs, as it offers an opportunity to overcome several common perceived barriers to exercise within this group of patients. REHIT (1) improves CRF more than traditional aerobics (2) is manageable, well-tolerated, and acceptable by the patients (3) individually tailored, so the child will not be in any challenging situation, and (4) can be done on a special bike, in an amusing form and different entertaining method to avoid boredom experienced by most of the children in traditional cardiac rehabilitation programs. REHIT is much more entertaining than traditional aerobic exercises (4, 5).

We present this viewpoint in highlighting the potential benefits of REHIT over the traditional available exercise options, with the promise that could be used more in the clinical work in the future. A better grasp of the REHIT mechanisms and insomnia pathologies through future RCT studies may play a key role in understanding the association between REHIT and insomnia, and its benefit in the clinical practice. To fully understand the expected effect of the REHIT on insomnia and why we propose REHIT in specific, we must understand more information than given by the mechanism of action of the REHIT and investigate the evolutionary origins of that exercise (5, 10).

These potential benefits were in line with the results reported by Gillen et al. (11) who utilized almost a similar methodology but with three cycles of 20-s sprints instead of two. Similar improvements in VO2 max compared to Metcalfe study were associated with parallel aerobic adaptations in skeletal muscle (increased protein content of COX IV and increased citrate synthase maximal activities). Consequently, we can consider the REHIT as the most available exercise option which is highly time-saving (the training period is only 30 min per week) and not exhausting option (“somewhat hard”), and conclude that it may provide a feasible, acceptable, and manageable exercise option or an add-on to the current physical activity/sleep physical interventions recommendations. However, future larger RCTs will be needed to confirm these findings (4, 5, 10).

Cardiovascular (CV) outcomes are many, including resting and dynamic ones. Cardiopulmonary (CP) outcomes include different outcomes, but CRF is the most important one being the most important mortality factor within these cardiopulmonary outcomes. In previous articles, we discussed how the management of the CV and CP outcomes that occur through physical training assists in restoring the optimal structure of sleep. This synchronization is directly associated with an increase in sleep quality and quantity. Such interaction is bi-directional as CV and CP outcomes are strongly influenced by the autonomic nervous system signals. We support the opinion that voluntarily fostering CV and CP outcomes can influence the autonomic nervous system toward the dominance of the parasympathetic tone and may restore the normality of the sleep architecture. Exercise has been shown to promote a high degree of improvement in CV and CP with a special focus on CRF. Also, exercise has a demonstrated effect on sleep directly with many physiological explanations. It has been shown that stress is inversely correlated with CV and CP outcomes and decreased sympathetic tone. Therefore, through the techniques that allow for the modulation of these CV and CP outcomes like physical training, we suggest one may better manage stress, CV and CP outcomes; and consequently sleep (12–14).

Regarding the limitations of the REHIT, first, it has to be applied on a special bike, however being relatively cheap and commercially available in the European and American market, this can be a methodological barrier in some low-income countries' studies. Furthermore, however being an individually-tailored exercise, it is a challenging form of it; that may be injurious in some instances if the subject overstrain himself/herself and doesn't follow the instructions given by the trainer/therapist, so supervision is sometimes recommended to limit these adverse effects.

In conclusion, the new REHIT may positively affect cardiopulmonary, cardiovascular outcomes, stress, skeletal muscle relaxation accompanied by improvement in cardiorespiratory fitness (which is directly proportional to all sleep outcomes). We have suggested that modulation of the CV, and CP systems via exercise like REHIT in adjunct/instead of traditional exercise options, together with techniques like sleep hygiene, may be a feasible and acceptable tool in controlling insomnia than the known methods of using aerobics, resisted exercise, and other pharmaceutical interventions like agomelatine therapy which is frequently used for the management of insomnia in different psychiatric conditions like the acute bipolar II depression (15). Concerning the close association between the CV, CP, sleep physiology, and respiration state discussed, it is clear that it is possible to improve sleep architecture voluntarily, through engaging in physical interventions such as the proposed REHIT. We have proposed that REHIT and other sleep hygiene methods may be a superior option for a better activation of the VO2max than the traditional exercise options, in a help for people to deal with the insomnia. Literature has significant evidence for the efficacy of relaxation and sleep hygiene techniques in treating insomnia, however, according to our knowledge, no research investigating treatment with REHIT. Through our viewpoint, we hope to inspire discussion, debate, and future research into REHIT as a novel, optimistic, and a potential effective exercise option for insomnia; having a superior effect on CRF than the traditional exercise options. Also, to compare between the effect of the REHIT on the structure of sleep in general with the traditional exercise usually utilized for improving sleep quality and quantity.
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Primary insomnia

Itis an inherent sleep dysfunction which is
not affected by any envionmental factors;
therefore, itis difficult to grasp and treat.

Genetic predisposition is the predominant
factor leading to this

Less common

It frequently leads to paradoxical insomnia
and mental health affection

Secondary insomnia

Itis an acquired condition which is
affected by external factors (pain,
anxiety...etc.; therefore, it is much
easier to grasp and treat.

Many factors can be triggering to this.
kind of insomnia like stress,
medications, sleep disorders...etc.
More common

Mostly reversible but would lead to
serious effects like depression,
anxiety, and cardiovascular
complications if persisted for a long
time
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