
 

        

 

Independent Research & further reading 

Guest: Jeff Cavaliere 

Disclaimer 1: The sources presented here, directly (or as closely as possible), look at statements 

made by the guest in this episode. In order to report each topic thoroughly, an extensive search 

and review (beyond the scope of this document) would be required. 

Disclaimer 2: The information provided in this podcast and any associated materials is not 

intended to replace professional medical advice. For any medical concerns, it is essential to consult 

a qualified health professional. 
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Relationship between mental and physical health 

“mental health is directly related to people's physical health. If you feel, if you look better and 

feel better about yourself, your mental health improves too.” 

The relationship between mental and physical health is complex and multifaceted, involving 

direct physiological connections and indirect influences through lifestyle and social factors. 

References 1-3. 

Engaging in difficult tasks: anterior mid-cingulate cortex (aMCC) 

“Andrew Huberman told me this. He said that they've, neuroscience has found a part of the brain which is 

associated with doing hard things. I think he said basically that that part of the brain, and I'll put this up 

on the screen, grows the more hard things that you do. Mm-hmm. So you basically build the muscle of 

being able to do hard things. (...) Andrew Huberman was talking about was that if you start to like the 

thing that you actually didn't like in the beginning, then it no longer challenges that area of the brain. 

That area of the brain starts to shrink again.”. 

The anterior mid-cingulate cortex (aMCC) becomes highly active during difficult or 

demanding tasks, playing a key role in integrating negative emotions, pain, and cognitive control to 

support persistence and goal-directed behaviour. However, current research offers no clear evidence 

that task engagement alone induces structural changes in this brain region. Most studies to date 

have focused on functional activation and connectivity, rather than anatomical alterations. 

Cognitive challenges are linked to increased blood flow and neural activity in the aMCC, 

underscoring its central role in processing the effort-related dimensions of thought and 

decision-making. The aMCC is also particularly responsive to the interaction between threat and 

reward. For instance, studies have reported elevated activity in this region when participants 

encountered both pleasant and threatening stimuli. These findings suggest that the aMCC helps 

integrate emotional information under pressure, supporting adaptive decision-making during 

complex tasks. 



 

Lesion and inhibition studies further reinforce the importance of the anterior cingulate 

cortex (ACC) as a whole: disrupting its function impairs the ability to initiate, sustain, and accurately 

perform cognitive tasks, emphasising its critical role in cognitive control and task engagement. 

References 4-15. 

Abdominal fat: nutrition vs exercise 

“your abs are gonna be impacted most by your nutrition.” 

 

“Some people think doing sit-ups is the way to get rid of that stubborn belly fat. What is the 

answer in your view? It's, it's the level of the level of strictness of nutrition. And I mean the level 

of strictness. It's not just in the foods that you choose, but the consistency with which you 

choose them. So how long can you sustain this really clean diet? And I hate the word clean diet. 

'cause usually when people say they eat clean, it's actually the first thing. It's a red flag that 

they don't.” 

Calorie-restricted diets alone lead to significant reductions in both subcutaneous and visceral 

(intra-abdominal) fat, which are the main contributors to abdominal fat. Adding exercise to a 

calorie-restricted diet can further enhance subcutaneous fat loss, but the additional reduction in 

visceral fat is often small or not statistically significant. 

References 16-21. 



 

Physical appearance among CEOs 

“But he said that the beauty dividend basically says that people that have that confidence that 

are perceived to be in better shape have an 8% higher earning potential every year of their life. 

But it, he also said something else to me, which punched me in the face, which is that of the, 

like Fortune 500 CEOs, 25% of them are in one classification, like aesthetically beautiful. So it 

could be height, for example. Mm-hmm. Whereas the general public, only 2% of them are 

above six one. But in the Fortune 500, 25% of them are. 

In a large study from China, individuals who exercised regularly earned 3.79% more than 

those who did not, and for those who started exercising, income increased by 13.36% compared to 

non-exercisers.  

CEOs who are perceived as more competent or attractive tend to receive higher salaries and 

total compensation compared to their less attractive or less competent-looking peers. A study 

showed that in the banking sector, CEOs with above-average facial attractiveness earned up to 17% 

more in total compensation than those with below-average looks, even after accounting for other 

factors. Both facial attractiveness and facial maturity (such as having a “baby face”) can impact CEO 

pay, with some evidence suggesting that these effects may vary by race and cultural context. Despite 

the pay premium, there is no evidence that CEOs who look more competent or attractive actually 

deliver better firm performance. 

In his book Blink, Malcolm Gladwell noted that around 58% of Fortune 500 CEOs are over 6 

feet tall, and 30% stand at 6 feet 2 inches or taller—a height reached by only 3.9% of adult men in 

the U.S. population. 

References 22-27. 



 

Dietary fats, sugar and protein 

“So by dietary fat is not the cause for concern that it once was, back in the eighties and 

nineties, everybody was supposed to stay away from fat. And I, I definitely was a product of 

that. I read too much about that growing up. I was fearful of dietary fat. I stayed away from it. I 

definitely had some health issues because of that. Um, but because it's, there are nine calories 

per gram of fat versus four calories per gram of protein or carbohydrate. There are much 

more calorie dense foods. So when you have fats on your plate in any way, shape or form, 

calorically, that dish is going to increase pretty quickly. So you have to be mindful of them. If 

you, if you want to lose weight and achieve a hypo caloric state to get there, you're gonna have 

to take in fewer calories than your, than your, than you're burning. That's why I would look at 

fat content.  

 

But sugar is just really not necessary. It's just one of those, um, things that our bodies do not 

need and, um, tends to be, uh, too inviting to the point where people have a hard time stopping 

eating sugar. So I think that's one of the fastest ways to, um, to get yourself on track is to, is to 

try to minimize the sugar content and the food, and again, have a respect for the contribution 

of fats because the calor calories themselves will grow, will grow.  

 

And then I look for protein, because I think that protein has a lot of benefits in terms of 

improving that ratio of fat to lean muscle, and also for its ability to satiate you. So if you're 

eating a higher protein food, you're likely going to find yourself feeling satisfied and full faster 

than if it's just a carbohydrate based meal” 

Dietary fats 

Fats provide approximately 9 calories per gram, which is more than double the energy 

provided by proteins or carbohydrates (each supplying about 4 calories per gram). The metabolic 

utilisation of dietary fats is influenced by factors such as fatty acid composition, size, isomeric 

configuration, degree of unsaturation, and esterified position on the glycerol molecule. These 

qualitative factors, in addition to quantity consumed, may regulate caloric balance. 

 



 

Dietary sugar 

While the body requires carbohydrates for energy, it can obtain all necessary glucose from 

complex carbohydrates and does not need dietary sugar (such as table sugar or added sugars) for 

normal functioning. There is no physiological requirement for dietary sugar, and reducing its intake is 

generally recommended for better health. 

Protein 

​ Supplementing with protein, particularly during resistance training, leads to increased lean 

mass and reduced fat mass in healthy and younger individuals. These effects are more pronounced 

with longer training durations and higher protein intake. A randomised trial showed higher protein 

diets (e.g., 2.4 g/kg/day) during calorie restriction result in greater gains in lean body mass and more 

fat loss compared to lower protein diets, even when both groups exercise intensely. 

References 28-42. 

How many hours are people sleeping? 

“Even in cases of lower sleep totals, um, there's actually 27% of people report sleeping, uh, less 

than six hours a night, and 20% of people sleep four to five hours.” 

The percentage of US adults sleeping six hours or less per night has risen from 22.3% in 1985 

to about 29.2% in 2012, with little change since then. National surveys from 2020 indicate that 33.2% 

of adults report sleeping less than seven hours per night. A large-scale meta-analysis published in 

2021 found that one in four people slept less than age-specific recommendations, with 6.5% of 

adults sleeping less than 6 hours per night.  

Note: No sources were found stating that 20% of people sleep four to five hours. 

References 43-46. 



 

Short sleeper syndrome 

“There are two genes that are actually responsible for, uh, short sleep or syndrome. In other 

words, where you can get away with less sleep because it, it optimizes, um, gene expression for 

wakefulness. And brainstorm activity that allows you to wake up easier, uh, and feel more. Uh, 

recuperated and energized. And the downside to that is that only one to 3% of the population 

has that. So unless I got really lucky in terms of that, then I might be, you know, playing a game 

that I ultimately can't win. Mm-hmm. Um, but I think that there is a possibility that some 

people can't operate better on lower sleep totals than others.” 

Short sleeper syndrome refers to individuals who naturally require less sleep than average, 

often 4–6.5 hours per night, without negative health effects. Research has identified several genetic 

mutations associated with this trait, providing insight into the biological mechanisms that regulate 

sleep duration. The identified genes are involved in diverse pathways, including circadian rhythm 

regulation (DEC2), neurotransmitter signaling (NPSR1, mGluR1, NR3A), and stress response.  

Natural short sleeper syndrome is rare, and the prevalence of these specific gene mutations 

in the general population is very low. Most studies are limited to small numbers of affected families 

or individuals, and large-scale population data are lacking. 

References 47-52. 

Anabolic steroids and growth hormone: abdominal enlargement 

“You know, sometimes you see, um, older bodybuilders, like former bodybuilders and they kind 

of look a bit bloated. Mm-hmm. What is that? And that's usually anabolic steroid use that 

causes that or growth hormone. Um, that doesn't generally come from natural occurrences 

where your, where your belly gets so bloated like that. I mean, sometimes if you have, um, 

different types of hernias, you can get hernias actually within the abdomen, not just in the 

inguinal, um, you know, in the groin area. That could cause some of that distension in the ab 

but not that global bloating that you get there. That's really usually a tell time, a telltale sign of 

like growth hormone use, something that they've, that they've abused that causes the, the 

organs underneath to actually grow and cause distension pushing out of the belly.” 



 

Anabolic steroid use and growth hormone administration have been linked to a condition 

known as Palumboism, or "steroid gut", which is characterised by significant abdominal enlargement 

and distension in bodybuilders and athletes. Despite its recognition in the bodybuilding community, 

the scientific understanding of Palumboism remains limited due to a lack of dedicated research. 

Reference 53. 

Testosterone levels after cessation of TRT 

“there's a lot of cases where people have extremely bottom out testosterone levels and there's 

nothing medically that can be done other than the testosterone that's not being made. I 

completely appreciate that. But as you've noted, the rise in interest in TRT is coming from a lot 

of the documentation of people talking about their use of it and, and how, you know, they, it's, 

it's physically changing them and they're doing it at a, at a rate. Like it's, it's becoming option 

one. Like what about maximizing your natural potential first, you know, before declaring 

yourself as low testosterone, even at levels like of 400 and 500 and then going and using 

testosterone, like you're gonna be on that for the rest of your life if you pursue that path, you 

know, once you decide to replace your body's own natural testosterone level with exogenous 

testosterone, you're gonna have to rely on that for the rest of your life. Now some people can 

get off of that and then try to restore their body's ability to produce testosterone, but that's not 

a given. So be prepared that once you go down that path, it's when you're gonna have to be on 

for the rest of your life.” 

After stopping testosterone replacement therapy (TRT), some men maintain normal 

testosterone levels and symptom relief, while others do not. Longer TRT duration and higher peak 

testosterone during treatment increase the likelihood of maintaining normal levels after cessation. 

Regular exercise is also a strong predictor of sustained response. 

References 54-56. 



 

Resistance training and reduction of body fat 

“you will lose some body fat by simply building more muscle. Okay. Because you'll metabolically 

become more active so you'll be able to lose some of that body fat.”  

Resistance training consistently reduces body fat percentage, fat mass, and visceral fat in 

healthy adults, even without additional aerobic exercise or dietary changes. On average, studies 

show a reduction in body fat percentage by about 1.5% and fat mass by about 0.55 kg compared to 

no exercise. However, combining resistance training with aerobic exercise and higher protein intake 

can help preserve or increase muscle mass while promoting fat loss. 

References 57-62. 

Strength training to combat age-related muscle mass decline  

“So hypertrophy and strength building is gonna be really important because we are gonna, 

again, like I talked about before, you're going to naturally lose strength every passing decade. 

You know, up to eight to 10% per decade as you, as you pass the age of 50. So you need to 

make sure that you are doing something to stave that off. You can dramatically slow that down 

by engaging in strength training and engaging in regular weight training with the purpose of 

trying to build muscle. But you, you have to do that, the brain ages. So having challenges to 

your balance, having challenges to your ability to, um, maintain muscle recruitment. 'cause 

that's, again, neurologically, your brain, your neurons start to fire at a slower pace. You need to 

train these things. Reactivity reaction, you know, reaction skills.”  

 

With advancing age, skeletal muscles undergo structural and functional changes, resulting in 

a progressive decline in strength, coordination, and muscle mass. After the age of 50, muscle 

strength typically diminishes by approximately 1.5% per year between the ages of 50 and 60, 

increasing to about 3% per year thereafter. This deterioration is attributed to a combination of 

factors, including the loss of muscle mass, reduced muscle quality, hormonal alterations, and 

decreased physical activity levels. Nevertheless, evidence suggests that interventions such as regular 

exercise and appropriate nutritional support can significantly mitigate the rate of decline. 



 

References 63-66. 

Increased risk of falling in elderly people 

“the fall risk uh, increases, uh, exponentially as you get older. Um, a lot of it has to do with 

something we'll talk about, um, with the thoracic spine and losing mobility there.” 

Elderly individuals have an increased risk of falling due to a combination of muscle weakness, 

joint stiffness, neurological changes, and sensory decline that naturally occur with aging. Impaired 

gait and balance are major contributors, often worsened by conditions like arthritis, diabetes, and 

the side effects of medications. Stiffness in the thoracic spine further disrupts posture and natural 

body movement, shifting the centre of gravity forward and reducing stability during walking. 

Additionally, slower reflexes, poor vision or hearing, chronic diseases, and fear of falling all 

compound the risk, making it more difficult for older adults to maintain balance and recover from 

minor stumbles. 

References 67-70. 

Maintaining strength is most effective in maintaining muscle mass and 

performance 

“there's a pyramid, right? If you look at the, the, the old nutrition pyramid, there's a bottom, 

which is supposed to be represent the, the, like, all the things you're supposed to work on. And 

then it kind of fine tunes and works its way up at the bottom of the pyramid, most would say is 

strength, right? You gotta, you gotta maintain your strength. And then above that you gotta 

maintain your, your muscle mass, like the amount of lean muscle you carry. And above that 

you're. Ability to perform because of those two attributes.” 

.​ Muscle mass, motor unit function, and mitochondrial concentration all decline with age, 

especially in sedentary individuals. Resistance training is the most effective method to increase 

muscle mass, neural coordination, and strength, while endurance training helps maintain 

mitochondrial concentration, though with limited impact in very frail individuals. Strength training is 



 

seen as a promising strategy to reverse age-related muscle loss and improve functional ability and 

health in the elderly. 

References 71-73. 

Longevity: flexibility and mobility 

“So the real root of longevity and fitness is really in your ability to maintain mobility, flexibility 

and stability. Flexibility is the muscle length and in the, and the ability to change the length of 

the muscle. Mobility is the joint excursions, the ability to move your joints in, in, in, um, their full 

range of motion.” 

While mobility is strongly linked to better quality of life and longevity in older adults, the role 

of flexibility in health and lifespan remains unclear and debated. Flexibility, defined as the range of 

motion (ROM) in joints and connective tissues, can be improved through stretching programmes, but 

evidence suggests that gains in flexibility do not always translate to improved functional ability or 

longer lifespan. Research in this area is limited by inconsistent study designs, varied testing methods, 

and a lack of large-scale studies. Although flexibility alone may not directly impact health, 

maintaining ROM remains important for older adults to support daily activities and overall quality of 

life. Effective programmes should not only improve flexibility but also focus on reinforcing functional 

movement patterns. 

References 74-78. 

How to improve flexibility and mobility 

“How much work have I got to put in to become more flexible and to improve my mobility? Not, 

not much. It just has to be consistent. So I mean, I think if you were to devote even five to 10 

minutes a day of stretching the areas that are tight, and again, this is very individual, like one 

thing that I always stressed, even when I was in baseball, every player from me got an 

individual program and it was based off of a comprehensive assessment.” 



 

Static stretching is a widely used method to improve flexibility, but there is no clear 

consensus on the optimal stretching parameters, such as intensity, frequency, or duration. Research 

suggests that while stretching once per week can maintain flexibility gains, stretching three to five 

times per week leads to further improvements. While static stretching benefits flexibility in adults, 

some studies observe no additional gains beyond 4 minutes per session or 10 minutes per week. 

Factors like age, sex, training status, and stretching intensity do not significantly affect flexibility 

improvements, but greater gains tend to be observed in individuals with lower initial flexibility. Other 

evidence shows that longer daily stretching durations, such as 60 minutes per day, can produce 

significantly greater increases in flexibility, particularly when measured with more precise tools like 

goniometers, even if simpler functional tests do not always capture these differences.  

References 79-82. 

Maximise your longevity: are there key exercises? 

“You, you say that there are five key exercises you need to be able to maximize your longevity 

and quality of life that kind of dovetail into this. The single leg Romanian, deadlift the squat and 

reach the sumo stance. Hold the posterior chain pushup and hip abductions.”  

The optimal type and amount of exercise for maximising cardiovascular health and longevity 

are not definitively known. However, strong evidence shows that higher cardiorespiratory fitness is 

linked to lower all-cause mortality, while being unfit is a major risk factor for early death. Strength 

training is also associated with reduced mortality and cardiovascular disease, with the best outcomes 

seen around 60 minutes per week. Physical play, aerobic exercise, strength training, flexibility, 

balance exercises, and mind-body practices like yoga or tai chi all contribute to improved life 

expectancy and quality of life. While exercises like single-leg Romanian deadlifts can build stability, 

strength, and power, there is no direct evidence linking them specifically to increased longevity. 

References 83-85. 



 

Exercising in all body planes is crucial for complete strength building  

“if you look at most leg exercises, the squat, the deadlift, they're occurring in the sagittal plane, 

which is this front to back plane. One of my favorite exercises of all time is the lunge, right? So I 

love the exercise, but it's still occurring front to back in this plane here, getting exercises that 

work the other two planes, and mostly through rotation. But working this frontal plane, this 

side to side, is really important to producing a complete person, right, with complete levels of 

strength. And because they're not the primary exercises that do that, like that sideline hip raise, 

that that we, that I, I showed you is not one of the big exercises that are most important that 

are gonna be up on your list. You're gonna do your squats first, and you're gonna maybe not 

never do those, but it doesn't mean that that muscle didn't matter, right? Those muscles are 

there for a reason and they need to be developed. I, I remember so many times taking some of 

the most powerful baseball players, the leading home run hitters, and then testing their hip, 

internal or external str uh, rotation strength, and it being incredibly weak.”  

While traditional leg exercises like squats and deadlifts are essential for strength 

development, they primarily train movement in the sagittal plane (forward and backward). Daily 

activities, however, rely heavily on multi-planar strength, particularly in the frontal plane 

(side-to-side motion) and transverse plane (rotational motion). Tasks as simple as rising from a chair 

require side-to-side stability and control, highlighting the importance of frontal plane strength. 

Research shows that sagittal-focused training can lead to strong performance gains, but the relative 

neglect of frontal and transverse plane exercises in many fitness programmes may contribute to 

muscular imbalances and a higher risk of injury. Incorporating exercises like side lunges, lateral 

step-ups, and rotational movements helps build balanced strength across all planes, improving 

overall functional fitness and resilience. A well-rounded exercise programme that addresses all three 

planes of motion is key to enhancing performance, reducing injury risk, and better preparing the 

body for the demands of everyday life and sports. 

References 86-89. 



 

Thoracic spine: the key for rotational movement 

“the spine, see for me, again, I focus a lot on the ability to function in space. And rotation is 

probably the area of biggest deficit. It's what we lose the most. And the reason for that is 

because. The area of the spine that's most responsible for functional rotation of the torso is 

gonna be here in the thoracic spine. So what that is, is anybody that wants to measure on 

themselves, it's right at the bottom of the, of the neck. So at the base of the neck, the height of 

the shoulders, and it runs down just to below the rib cage. So right where the rib cage ends is 

where the thoracic spine ends. It has so many far reaching implications because it shares its 

range of motion between two different directions. So its ability to go front to back again. He 

can bend forward and back. We can slump forward, we can go back, right? You wanna have, 

ideally about 40 degrees of flexion in that area and about 25 degrees of extension through that 

area” 

The thoracic spine is the main driver of functional torso rotation, allowing about 45–50 

degrees of movement to each side without hip or knee shifting. Limited rotation or compensation 

from the lower body suggests restricted thoracic mobility. The thoracic spine naturally has greater 

range of motion in rotation and side-bending, but ageing (through increased kyphosis) and obesity 

can reduce this range. Additionally, the way the thoracic spine flexes changes with age, shifting from 

a delayed, sequential pattern in youth to a more simultaneous motion in older adults. 

References 90-92. 



 

Rotation, rotation, rotation 

“So maintaining thoracic extension maintains your ability to rotate. The ability to rotate in 

space is one of the most important functional requirements we have. When you're, when you're 

falling, as you get older, you're likely reaching spontaneously to grab something, to regain 

control before you crash down and maybe break a hip. Mm-hmm. Functionally, as an athlete, 

your ability to perform is all about rotation. You know, you don't usually just move in one plane 

like this if you're a football player, American or not. You're rotating all the time. You generate 

force as a soccer player, you know, by kicking across your body. Mmhmm. Right. By throwing a 

baseball, it's all about rotation. You need to hold onto rotation, but what, what we lose is the 

ability to extend at our spine. By the age of between 50 and 60 people will have lost 25 to 35% 

of their ability. Their mobility in this area. You see it. That's horrible. You see it as well”  

The ability to rotate the body in space is one of the most important functional requirements 

for both daily life and athletic performance. Functional movements such as walking, running, 

reaching, throwing, twisting to grab an object, or even getting out of a car often involve rotational 

motion rather than simple linear movement. Balance and stability are also heavily dependent on 

rotational control, particularly when shifting weight, changing direction, or reacting to a loss of 

balance. In sports, nearly every discipline relies on powerful and controlled rotation, whether 

swinging a bat, kicking a ball, or pivoting during play. Additionally, for older adults, the ability to 

quickly rotate and stabilize the trunk is critical in preventing falls and maintaining independence. 

Scientific research underscores the fundamental role of trunk rotation in human motion patterns, 

particularly in activities like walking and running. Trunk stabilization exercises have been shown to 

improve balance and enhance the activation of core muscles such as the transversus abdominis and 

internal oblique. Furthermore, targeted trunk control training has been found to significantly reduce 

fall risk by improving the body’s ability to manage rotational movement during everyday activities.  

References 93-95. 



 

Thoracic spine exercises to maintain mobility 

“So the more that you work on maintaining your ability to extend through the thoracic spine, 

then you don't like develop those downstream adaptations that happen from always being 

there. So what happens once you get in this position? You lose, um, flexibility through other 

joints again, if you get, get in that position again.” 

Exercising the thoracic spine can play a crucial role in improving spinal alignment, increasing 

mobility, and decreasing functional disability, thereby helping to prevent or reduce stiffening and 

maintaining mobility in the elderly. As people age, the thoracic spine naturally tends to lose 

flexibility, leading to postural issues, reduced rotation, and difficulties with balance and daily 

activities. Targeted exercises that promote thoracic extension, rotation, and overall mobility can help 

counteract these changes, preserving an upright posture and improving functional movement. 

Research shows that regular thoracic mobility training can slow or even partially reverse age-related 

stiffness, enhancing breathing, balance, and quality of life. 

References 96-98. 

Posture and lung capacity 

“Get the low back, the lumbar spine is supposed to be a stable area of your body. (…) If you are 

in this compressed position where you're rounded forward, hunched over. You actually don't 

even get good lung inflation. It's like trying to inflate a balloon inside of a box that won't open. 

You can't get the lungs to inflate properly, lack of properly in, um, uh, uh, operating lungs are 

gonna cause you to be more fatigued throughout the day. And it cause you to feel, uh, less 

rested at night. So these, these, this area has so many up, up and down, uh, ramifications that 

you need to really focus on it.”  

Poor posture, particularly a hunched or slumped position, significantly impairs lung inflation 

by compressing the chest cavity and reducing the space available for full lung expansion. This leads to 

shallow breathing, lower oxygen intake, and faster onset of fatigue during physical activity, ultimately 

decreasing endurance and overall activity levels. Maintaining good thoracic spine mobility and 

upright posture is crucial not only for musculoskeletal health but also for optimal respiratory 



 

function. The respiratory muscles play a complex role in keeping the airways open during 

wakefulness and sleep, with their effectiveness influenced by posture. Research shows that slumped 

sitting decreases lung capacity and lumbar lordosis, while upright postures that restore natural spinal 

curves promote better breathing mechanics. Additionally, positioning strategies such as the prone 

position have been found to improve respiratory function without causing mechanical strain. 

References 99-103. 

Suggested frequency and duration of exercise 

“the nice thing about these drills is they don't have to be done for more than a few weeks 

consistently to actually start to see the benefits and to feel what happens when you start to 

become less restricted here.” 

While specific guidelines are lacking, overall evidence suggests that exercise intensity is the 

critical factor for maintaining physical performance over time, even with reduced training frequency 

and volume. To improve strength, function, and performance, studies recommend performing 

rotational and strength exercises 2–4 times per week for 6–12 weeks, with sessions lasting 45–60 

minutes. For elderly individuals, however, a gentler, safer approach focused more on consistency is 

ideal, with just 10–20 minutes of simple rotational and light strength exercises 2–3 times per week 

leading to significant improvements in flexibility, posture, breathing, and overall daily function. 

References 104-108. 



 

High intensity over high repetitions for muscle growth 

“I'd rather you trade that in the repetitions for the intensity because the, the tension delivered 

to the muscle with the higher level of, of weight you're using, or the intensity of the technique 

that you're using is gonna have bigger benefits in a, in a faster way. Than just accumulating a 

lot of high repetitions. Now, that's not to say that you can't actually benefit from high 

repetitions and develop muscle. You can, they've actually shown, um, recently that anywhere 

between five and 30 repetitions taken close to or all the way to failure can stimulate muscle 

growth. The absolute load is sometimes not even as important as long as the effort is there.” 

Research shows that maintaining and improving strength depends more on training intensity 

than on high repetitions or volume. Strength can be preserved with significantly reduced training 

frequency and volume, as long as the loads remain challenging. High-repetition, low-intensity 

training primarily supports muscular endurance, but it is not effective for maintaining or building 

maximal strength. Moderate to low repetitions combined with high intensity are key for keeping 

strength levels stable over time. Optimal repetition ranges for maximal strength gains typically fall 

between 1–6 reps per set at 85–100% of one-rep max (1RM), while muscle hypertrophy is best 

supported with 6–12 reps at 65–85% of 1RM. Studies have shown that, in recreationally trained 

individuals, performing three sets per exercise with equal intensity produces greater strength gains 

than performing only one set. Similarly, in experienced weightlifters, moderate training volumes at 

high intensity yield better strength outcomes compared to very low or very high training volumes. 

For beginners, even one weekly session at lower intensities (around 50% 1RM) with three sets of 

multi-joint exercises is sufficient to improve fitness and muscle strength. Overall, consistent, 

high-intensity training tailored to experience level is the most effective strategy for maintaining and 

enhancing strength over time. 

References 109-113. 

Should the elderly train with high repetitions? 

“But I believe that as you get older, you gotta kind of spare some of those repetitions because it 

has that same effect that just wearing down those tires would have.”  



 

Resistance training with lighter weights and higher repetitions can still lead to significant 

improvements in muscle strength and size in older adults, as long as enough repetitions are 

completed. Although heavier weights often lead to slightly greater strength gains, the difference is 

small—especially if the total work is matched. For many older people, high-intensity training may not 

be safe due to health or mobility issues. In these cases, high-repetition, lower-load training provides 

a safer, yet still effective, alternative. 

References 114-116. 

Training to failure vs reps in reserve 

“So, former's very important because I think doing things in proper form do two things. Number 

one, it keeps you safe. You know, most likely if you can do something in good form, then you're 

in command of the weight that you're, you're lifting and therefore it's likely going to, um, do 

what it's supposed to do with the least detrimental effect from doing it. In terms of the leeway 

that you have, I think that depends upon the goal that you, that you're trying to achieve. So if 

you're trying to achieve muscle growth, I, I'm a big believer that muscle growth is not given. It is 

taken and you need to force yourself, you need to force your body to make a change. 'cause 

your body wants to stay in a state of homeostasis. It wants to stay the same and. Getting it to 

deliver new muscle tissue to your body is metabolically demanding, right? It's creating more 

tissue that's gonna require a higher metabolic demand. It doesn't wanna do that again, 

homeostasis states that it wants to keep you the same. You have to take that, and the only way 

to take that is to put forth an effort and an intensity that is above and beyond what your body 

is able to do right now. That's why I, I am a big believer in performing our sets to failure. Not 

because I think that absolute failure is a hundred percent necessary, but it's the only objective 

endpoint for you and I to speak the same language here.” 

 

“If you stop at an estimated one or two reps shy, which is what research would say, is okay, you 

know, passable, same, same result potentially.” 

Multiple meta-analyses and systematic reviews show that training to failure does not result 

in greater strength gains compared to non-failure training when total training volume is matched. In 

some cases, non-failure training may even slightly favor strength improvements, especially when 



 

training volume is not equalised between groups, but the difference is small and likely not 

meaningful in practice. In terms of muscle hypertrophy, some evidence suggests a slight advantage 

for failure training in resistance-trained individuals, but overall, hypertrophy outcomes are 

comparable between approaches. Interestingly, markers of muscle damage (e.g., creatine kinase) are 

higher after failure training, indicating more muscle stress and a longer recovery period. It’s also 

important to note that training to failure is associated with higher ratings of perceived exertion and 

discomfort, which may negatively impact adherence and enjoyment. 

Stopping 1-2 reps short of failure allows for better effort regulation and may reduce the risk 

of overtraining or injury. When using the "reps in reserve" approach, the number of repetitions 

completed can vary more between individuals and exercises, but effort is more consistently 

regulated. However, a study showed most individuals can accurately estimate when they are 1-2 reps 

from failure. 

References 117-125. 

Thoracic spine pain 

“Yeah. And if I'm not here, then I'm on my phone and I'm staring downwards And we spend 

most of our lives now staring downwards. Yeah. And I just wondered if you, how, how you think 

about that. I mean, it's good. It's good. It is a good, um, it is a good connection back to what we 

talked about. 'cause I believe that still comes from that epicenter of dysfunction, which is that 

thoracic spine.” 

Maintaining an extreme flexed posture of the lower cervical and upper thoracic spine (similar 

to slouched sitting) caused pain in all healthy subjects within 15 minutes, with pain sometimes 

lasting up to four days. The pain was primarily located in the lower cervical and upper thoracic spine, 

suggesting that such postures can directly provoke thoracic pain. Additionally, reduced extension 

mobility (ability to straighten the upper back) in the thoracic spine is associated with higher pain 

scores, while greater flexion mobility is linked to lower pain scores. Less kyphotic (less rounded) 

thoracic posture is also associated with lower pain. 

References 126-130. 



 

Optimal amount of sets per week for muscle hypertrophy 

“But typically you're looking for around anywhere between nine and 16 sets or so for that 

muscle group across the week.” 

Studies suggest that increasing the number of sets per week can enhance muscle 

hypertrophy. For example, one study demonstrated that performing 24 to 32 sets per muscle group 

weekly resulted in greater increases in muscle thickness compared to lower volumes. However, 

another study reported that increasing volume beyond 20 sets per week does not consistently lead 

to greater hypertrophy and may even result in diminishing returns or overtraining for some 

individuals. A 2022 review concluded that 10 sets per week per muscle group is optimal for 

maximising gains. Other studies also indicates that performing 5 to 10 sets per muscle group each 

week may be sufficient to achieve improvements in both muscle growth and strength. 

References 131-134. 

Creatine kinase 

“In a perfect world, if somebody could measure at a local level the recovery of the muscle, and I 

had this, you know, thought where I always think if you could just, there there's a, there's a, a, 

an enzyme that's released, uh, creatin phosphokinase, CPK, within a muscle at a local level that 

sort of is a, a sign of muscle damage or the, you know, the, the, the insult that is the precursor 

to change, right. If you can measure that and know that, hey, on day three in six hours that has 

restored the baseline, then technically you can go back and train that muscle again. And what 

you would do is you would optimally keep stimulating right at the time without dipping into 

that, under training or under, you know, the, the over recovery, under training element where it 

dips down below the line.” 

Creatine kinase levels typically rise after resistance exercise, peaking between 24 and 72 

hours post-exercise, with mean increases ranging from 2.5 to 4.5 times baseline depending on the 

muscle group and exercise type. However, there is high variability, with some individuals 

experiencing much higher peaks, especially after eccentric or high-intensity protocols. While CK is a 

useful indirect marker of muscle damage and training intensity, its high variability and sensitivity to 



 

non-exercise factors limit its reliability for diagnosing overtraining or guiding recovery in all 

individuals. 

References 135-138. 

Resistance training cessation and muscle mass loss 

“Do, is there like a broad idea of how long it takes to lose muscle for like if, just generally 

because I've heard a variety of things. Yeah. I heard once someone say it takes roughly two 

weeks for you to start to lose the muscle. Is it, what's the way, it's not hypertrophy, is it? That's 

when you build it, right? Hypertrophy when you build it. Yeah. So the opposite of that. Yeah. I 

mean, if you, if you, if you lose, if you're losing muscle mass, you are atrophy is, is the word that 

you were looking for. But if you, if you lose muscle mass, it happens for a bunch of different 

reasons.  

 

So like if, if, if you had not hurt your ankle but to your ACL within two days, your quad would be 

half the size it was. Wow. Because neurologically it's shut off. It's a protective mechanism to try 

to make sure that you're not contracting. Um. The muscles over the joint that's injured. So it's 

trying to protect you. So your body has the ability to make really fast adaptations downward, 

but it's not permanent. And even when it comes to losing muscle mass, yeah, two weeks you 

can start to see a difference if you're not training.” 

Stopping resistance training leads to a gradual loss of muscle mass, with the rate and extent 

of loss depending on how long training is stopped. Significant muscle mass loss typically becomes 

evident after several months and is more pronounced after a year without resistance training. A 

meta-analysis showed muscle mass is generally well preserved for the first 3–6 months after stopping 

resistance training, with only minor decreases observed in older adults during this period. After 6-12 

months of resistance training cessation, noticeable and significant muscle mass loss occurs. Studies 

show that after one year without resistance training, most of the muscle mass gains from previous 

training are lost, and muscle size often returns close to baseline levels. Interestingly, individuals who 

continue any form of resistance training, even at a reduced frequency, experience less muscle mass 

loss compared to those who stop completely. 



 

Regarding complete unloading (no use of a limb), after three weeks, muscle volume and 

cross-sectional area can decrease by about 10% and 3%, respectively, with a corresponding drop in 

muscle strength. 

References 139-143. 

Grip strength 

“I was doing some reading beforehand. It's a grip strength. Yeah. Reader monitor. Um, and 

there's some really crazy stats that I found. There was a 2015 Lancet study across 17 countries 

that found for every five kilogram decrease in grip strength. It was associated with a 16% high 

risk of death, a 17% high risk of heart disease. And a 7% high risk of stroke. And a 2018 study in 

the Journal of Alzheimer's Disease found that people with low grip strength had a 68% high risk 

of developing Alzheimer's. There was another, another study that linked it to other 

cardiovascular, um, and blood issues. And, uh, another study that shows that older adults in the 

lowest third of grip strength were 2.5 times more likely to fall and be hospitalized with their 

injuries. And I'm not done yet. Um, one study found that grip strength predicted upper body 

strength by 70%. And lastly, adults over 65 with weak grip strength were 2.1 times more likely 

to become dependent in daily activities within three years. That was in the Journal of 

Gerontology Grip strength. Pretty important, huh?”  

 

●​ “2015 Lancet study across 17 countries that found for every five kilogram decrease in grip 

strength. It was associated with a 16% high risk of death, a 17% high risk of heart disease. 

And a 7% high risk of stroke” 

This statement is correct according to the publication mentioned, except a 9% higher 

risk of stroke was found. 

Reference 144. 

●​ “2018 study in the Journal of Alzheimer's Disease found that people with low grip strength 

had a 68% high risk of developing Alzheimer's.” 



 

A systematic review and meta-analysis reported that poorer grip strength is 

associated with a 41% higher risk of Alzheimer’s disease and a 45% higher risk of 

non-Alzheimer’s dementia. 

Reference 145. 

●​ “Another study that shows that older adults in the lowest third of grip strength were 2.5 

times more likely to fall and be hospitalized with their injuries” 

Studies have shown that as grip strength decreases, the risk of falls increases. Each 

standard deviation decrease in grip strength is linked to a 16–27% higher risk of falls. Other 

studies showed that lower grip strength is independently associated with a higher risk of falls 

in older adults, with odds ratios for low grip strength ranging from about 2.3 to 2.5 for 

increased fall risk compared to those with higher grip strength. 

Reference 146-153. 

Grip strength in men 

“What's a good grip strength? So most men would be somewhere between a hundred. I'll talk 

pounds, uh, a hundred to 120 pounds. So if you look at that, that's around 46 kilos to 54 kilos.” 

In men, grip strength generally peaks between the ages of 30 and 39 and then gradually 

declines with age. The average grip strength for men typically ranges from 105 to 213 pounds (47.5 

to 97 kg), with the average around 116 pound-force.  

References 154-155. 



 

Back pain and its prevalence in the UK 

“I was looking at some stats beforehand and it says that 80% of people will experience back 

pain at some point in their lives. It's actually the leading cause of disability worldwide. Yeah. In 

the uk, over 10 million workers lost every year due to back pain. One in six hospital visits in 

Britain are related to back pain. It's the most common reason for people under 45 to see a 

doctor. And chronic back pain, which is sort of just enduring back pain, affects about one in five 

adults in the uk.”  

Musculoskeletal conditions, particularly low back and neck pain, along with neurological 

disorders like stroke, depressive and other mental health conditions, and headache disorders, are 

among the leading causes of disability worldwide.  

In 2022/23, musculoskeletal disorders made up 27% of all work-related ill-health cases and 

were responsible for 21% of all working days lost due to work-related ill health—equivalent to 6.6 

million days. This figure rose to 7.8 million working days lost in 2023/24. The impact of 

musculoskeletal conditions extends beyond lost productivity: in 2022/23, the employment rate for 

disabled people with musculoskeletal conditions was 57.5%, compared to 75.7% for the overall 

population aged 16 to 64. Overall, 2.4 million disabled people—24.4% of the disabled 

population—report a musculoskeletal condition as their main health issue. 

Back pain has become an increasingly common cause of hospital outpatient visits, rising 

fivefold over a decade. Chronic low back pain affects between 6.3% and 11.1% of the UK population, 

with prevalence varying by region, being higher in coastal areas and lower in urban centres. 

References 156-162. 

Prevalence of back pain in the US 

“26% of the time at any one time in the United States, people have, are gonna be dealing with 

back pain.” 

Chronic pain affects over 20% of adults in the United States, with back pain being the most 

common type. Recent data show that around 26% of workers and 34% of community-dwelling adults 



 

reported back pain within a three-month period. The Midwest has the highest rates of lower back 

pain, particularly among women and adults aged 25 to 49. 

References 163-166. 

Back pain as one of the most common doctor visits 

“I find interesting is that the second leading cause of trips to the doctor in the United States is 

back pain behind respiratory infection” 

Studies suggest that respiratory infections, such as the common cold, are the leading cause 

of doctor visits in the United States. While back pain is often cited as one of the most common 

reasons for seeking medical care, there is no consistent confirmation that it is the second leading 

cause. In 2007, for example, emergency department data showed that unintentional falls—not back 

pain—were the leading cause of injury-related visits. Nonetheless, there is strong and consistent 

evidence that back pain remains a major reason for physician visits, although its exact position 

among other causes varies across studies and over time. Some research identifies back pain as the 

second most common reason for doctor visits, while others focus more on its substantial cost and 

long-term impact. 

References 167-169. 

Low back pain lifetime prevalence: its association with disk issues and 

surgeries 

“80% of the people, or 85% will have low back pain in their life. Only 27 to 35% of the time is it 

disc related. “Now, again, even of the disc related issues, the 27 to 35%, 96% of those are not 

operated on” 

Low back pain is a major global health issue, affecting more than half a billion people in 

2020, with prevalence expected to exceed 800 million by 2050. Between 50% and 80% of adults 

experience at least one episode of back pain during their lifetime, and in the United States, lifetime 



 

prevalence is estimated to be as high as 65–80%. Occupational factors, smoking, and high body mass 

index are significant risk factors. Disc-related abnormalities, such as degeneration, herniation, and 

internal disc disruption, are common causes of low back pain, found in 32–46% of affected patients, 

particularly among younger adults and those with chronic symptoms. Data show that intervertebral 

disc issues are the most frequent cause of chronic low back pain in adults, with discogenic pain being 

more common in younger individuals, while facet joint or sacroiliac joint pain tends to occur more in 

older patients. In older adults, the high prevalence of chronic low back pain is often linked to obesity, 

mental health conditions such as anxiety and depression, and lifestyle changes. 

Disc-related back pain surgeries, such as lumbar discectomy, are most common among adults 

aged 26–60, with surgery rates around 2.1 per 1,000 people annually. While exact percentages may 

vary, it is well-established that the vast majority of disc-related low back pain cases are managed 

without surgery, as conservative treatments like physical therapy, medications, and lifestyle 

modifications are effective for most patients. Surgery is typically reserved for those who do not 

respond to these approaches or who have significant neurological deficits. Even among those who 

undergo surgery, outcomes are not always fully successful: 15–25% of patients may experience 

persistent or recurrent pain, and approximately 14.97% develop ongoing issues known as failed back 

surgery syndrome. 

References 170-176. 

Lower back injury 

“If you're not getting mobility from your hip or from your thoracic spine up and above and 

below, it's gonna ask for it from the next place above, you know, above it or below it. It's gonna 

say to the low back, please help out, gimme the mobility that I lack. So the low back will do it, 

but at an expense and that's where you get injured.” 

Lower back injuries are most commonly caused by structural issues such as disc 

degeneration, spondylolysis, and spinal instability, as well as by overuse and repetitive movements 

like lifting, bending, or participating in sports. Inflammatory and neuropathic processes can also 

contribute, and psychological factors—including stress, anxiety, and depression—are increasingly 

recognised as important contributors to both the onset and persistence of back pain. Key risk 

indicators for recurrent non-specific low back pain, especially in adolescents, include limited hip 



 

range of motion, reduced abdominal muscle endurance, decreased lumbar flexibility, and impaired 

lateral flexion of the spine. Studies suggest that restricted mobility in the hip or thoracic spine can 

lead to compensatory stress on the lower back, altering movement patterns and increasing injury 

risk. However, findings are not entirely consistent; for example, research in young elite athletes did 

not find a direct correlation between hip or thoracic mobility and the development of low back pain, 

indicating that other factors—such as sport-specific demands, muscle imbalances, and individual 

biomechanics—may also play critical roles. 

References 177-180. 

Walking 

“I think people need to, um, get up and walk around just a little bit. Five minutes, every, every, 

you know, 30 minutes or so would be ideal” 

Walking is a safe, accessible, and effective intervention that can help reduce pain, decrease 

disability, and improve function in individuals with chronic low back pain, showing effects 

comparable to other forms of exercise. 

References 181-183. 

Amount of protein per pound of body weight 

“ for me, my daily goal is around, at minimum a gram per pound of body weight and upwards 

of 1.2 grams per pound of body weight if you're active.” 

The recommendation of consuming one gram of protein per pound of body weight 

(approximately 2.2 grams per kilogram) is widely circulated in fitness and bodybuilding communities. 

Evidence suggests that higher protein intake can support gains in lean body mass and promote fat 

loss, particularly when combined with exercise. For example, one study found that consuming 2.4 

g/kg/day of protein during a calorie deficit led to greater improvements in lean mass and fat loss 

compared to 1.2 g/kg/day. In older adults, a daily intake of 1.0–1.2 g/kg is generally recommended, 

with higher amounts (1.2–1.5 g/kg) advised for those at risk of malnutrition. Despite these findings, 



 

there is no universal agreement on the optimal daily protein intake, as individual needs vary 

depending on age, health status, and physical activity levels. 

References 184-187. 

Creatine supplementation 

“To the neurological benefits that creatine is showing in terms of depression and, um, 

degenerative neurological diseases and, and its improvement, its ability to slow, prevent things 

like, uh, MS and Parkinson's and, you know, by basically keeping the brain in a more favorable, 

uh, bioenergetic state. Meaning be able to, to feed the, the, the neurons of the brain, um, with 

the energy that seems to be lacking in some of these degenerative diseases.” 

 

“it's been shown to actually improve brain health and performance in sleep deprived and in 

stressed high stress states. Um, again, from a depression standpoint, it's being shown to be. 

Very effective, even when kind of paired up with traditional approaches to treating depression 

through pharmaceuticals. It's just got a lot of promise. And the good thing is that there's really 

no downside, right? They haven't really identified a downside to taking it. No.”  

Creatine may help reduce the severity of, or enhance recovery from, mild traumatic brain 

injury and concussion. It also shows promise in supporting brain health in conditions like depression, 

ageing, and possibly neurodegenerative diseases, though more research is needed in these areas. 

Creatine increases brain energy stores, which may help maintain neuronal function during metabolic 

stress (e.g., low oxygen, sleep deprivation) and protect against cellular damage. Animal studies and 

early clinical trials suggest neuroprotective effects in models of Parkinson’s, Huntington’s, and 

amyotrophic lateral sclerosis (ALS), with ongoing trials in humans. 

Creatine supplementation is generally considered safe for most people, with few adverse 

effects reported in studies. Optimal dosing strategies for brain benefits are not yet established, and 

more large-scale, long-term studies are needed to confirm effects in different populations and 

neurological conditions. 

References 188-197. 



 

Creatine and anabolic steroids 

“Because the outcomes are the same as, let's say, anabolic steroid use doesn't mean that the 

mechanism is the same or the magnitude of what you're gonna see from them is the same. Or 

even the legality of, of the, of the supplement itself is the same. You're talking about two 

completely different, uh, two diff 2, 2, 2 different mechanisms completely and two different, uh, 

uh, things that the body are gonna react much differently to when it's an anabolic steroid. It's 

going into the muscle cell, bind into androgen receptors that then go into the nucleus of the cell 

and change gene expression, right? To basically convert, as I did in that video, I said, you're 

taking an iPad and making it a MacBook, right? You're, you're completely changing what it is.  

 

Whereas with creatine monohydrate, you're just talking about providing a more constant flow 

of energy to those muscle cells so that they, they can continue to turn over faster and continue 

to operate at higher levels of performance. Well, what happens when that, when that occurs, 

you're able to generate more work in a, in a workout by getting more work done. You're 

creating more of that overload. You're also getting a secondary benefit of pulling water into the 

muscle cell with the creatine 'cause. Osmotically, when you pull water, uh, uh, anything into the 

cell, you're gonna bring along with it water to kind of keep the, um, the um, uh. Concentration 

inside the cell to be the same. Well, that extra water keeps the muscle cell hydrated, and that's 

a great thing. A more, a hydrated muscle cell is gonna likely grow better longer in, in the, in the 

long run, just like a flower of water would grow better than one without. So there's a lot of 

benefits.” 

Creatine and anabolic steroids are both used to boost athletic performance and muscle 

growth, but they work differently and carry very different risks. Creatine helps muscles produce quick 

energy during intense exercise and may promote muscle growth by increasing certain growth factors. 

It is especially effective for improving strength and performance in resistance and power sports. 

Creatine is also considered safe when used properly, with few side effects and benefits even seen in 

older adults. 

Anabolic-androgenic steroids (AAS), like oxymetholone and nandrolone, are synthetic forms 

of testosterone that build muscle by increasing protein production and muscle cell growth. While 

AAS can lead to greater muscle gains than creatine, they come with serious health risks, including 



 

hormonal problems, infertility, and damage to reproductive tissues. Unlike creatine, misuse of AAS 

can have long-term, harmful effects on health. 

References 198-201. 

Prevalence of high school males taking creatine 

“22% of high school males take creatine right now” 

Creatine use is relatively common among high school athletes, particularly males, with 

reported prevalence ranging from 8.8% to as high as 30%. Usage tends to increase with age and is 

more frequent among participants in strength-focused sports such as football. Notably, both male 

and female athletes as young as 14 years old have been documented using creatine. In one study, 

8.2% of surveyed high school athletes reported using the supplement. Among grade 12 students, 

usage was especially high, with 44% acknowledging creatine use. Males were significantly more likely 

to use creatine than females, with 8.8% of boys and only 1.9% of girls reporting use. Despite its 

popularity, creatine use was associated with minor side effects such as diarrhoea, muscle cramps, 

and reduced appetite. Importantly, many young users appear to believe that creatine enhances 

athletic performance, though they may lack the necessary knowledge to make fully informed 

decisions about its risks and benefits. 

References 202-204. 

Creatine use in females 

“3% of females taking it in high school are there that less high school athletes that are female, 

no, they're just still worried about the confusion perhaps between an anabolic steroid and this, 

just because, again, outcomes in terms of like, yeah, strength and size.”  

Creatine use among high school females is relatively low, with prevalence estimates ranging 

from 1.8% to 4%. In one study, 8.2% of high school athletes reported using creatine, but only one of 

these users was female.  



 

Many women—but also many people in general—mistakenly believe that creatine is a 

steroid or assume it's only for those aiming to gain significant muscle or strength. Concerns about 

water retention and weight gain also contribute to hesitancy. This confusion likely arises because 

both creatine and steroids are linked to muscle growth and athletic performance. However, they are 

fundamentally different: creatine is a natural compound that supports energy production in cells, 

whereas steroids are synthetic hormones that carry significant health risks. 

While most creatine research has focused on males, existing evidence suggests that 

supplementation is safe for females and not associated with increased risks of mortality, serious side 

effects, weight gain, or liver and kidney dysfunction. Emerging studies also indicate that creatine may 

offer unique benefits for women, including improved muscle strength, exercise performance, and 

brain health. These effects may be especially valuable during hormonally dynamic periods such as 

menstruation, pregnancy, postpartum, and menopause, when creatine needs may increase due to 

physiological changes. 

References 205-209. 

Long-term safety for anabolic steroids and creatine 

“And again, long-term safety is not there for anabolic steroid use as it is for this supplement.”  

Long-term use of anabolic-androgenic steroids is linked to serious health risks, including 

heart disease, atherosclerosis, and cognitive or psychiatric issues. In contrast, research consistently 

shows that daily creatine supplementation is safe, even over several years.  

While creatine can cause a slight increase in blood creatinine levels—a marker typically used 

to assess kidney or liver function—this does not indicate harm to these organs. Multiple studies 

found no negative impact on kidney function. Studies have found no significant harmful effects from 

high doses (up to 30 g/day) taken for as long as five years. In fact, athletes who use creatine 

long-term often experience positive health benefit. 

The International Society of Sports Nutrition (ISSN) also affirms that no research to date has 

shown harm to the kidneys or liver in healthy individuals using creatine. However, individuals with a 



 

history of liver or kidney conditions should consult a healthcare provider before beginning 

supplementation as a precautionary measure. 

References 210-215. 

Phosphagen HP 

“It was called, uh, phosphagen, hp, but all it was was great to amount hydrate. Um, but they, 

but you know, they were using the science, they were leading with the science and the safety of 

it. So I took it and I remember going, wow, like this literally worked like within two weeks I put 

on about four, five pounds, three four pounds of muscle, or I three or four pounds, not from 

muscle. A lot of it comes from that water that comes into the muscle cell. But I noticed my 

strength improved. I felt better and I never stopped.” 

Phosphagen HP, a creatine supplement, enhances muscle mass, strength, and sprint 

performance by boosting intracellular creatine and water uptake. When creatine is stored in muscles 

as phosphocreatine, it draws water into the cells through osmosis, leading to cell volumisation. This 

swelling may activate muscle-building pathways and contribute to temporary, safe weight gain from 

water—not fat. A well-hydrated environment enhances creatine transport and muscle function, 

supporting higher training intensity and recovery. By fuelling the phosphagen system, creatine also 

helps regenerate ATP quickly during short bursts of effort, ultimately improving strength and 

performance. 

References 216-219. 



 

Creatine monohydrate and creatine hydrochloride and loading 

“I always present it in sort of two forms to people because there's a, there's one creatine 

monohydrate, and then there's one called creatine hydrochloride. And the only difference is 

what it's bound to. The creatine monohydrate is bound to a H2O molecule and the 

hydrochloride is bound to a hydrochloric acid molecule. And so what happens when that's 

ingested in your body is that one's more absorbable than the other. The hydrochloride is more 

absorbable than the other. So you could take lower dosages of that. The creatine monohydrate 

is usually taking at a higher dosage. And now there's some new research coming out that states 

that, I used to think that it was just five grams for everybody. Mm-hmm. But now they're 

finding that people that are like upwards of 200 pounds or more, they might benefit from like 8, 

9, 10 grams per day. So bigger dosages there and people who are at, you know, 120 pounds or 

so, and maybe some of the females and female athletes, like they might benefit from even just 

two to three grams of creat monohydrate hydrochloride is usually in lower dosage anyway, so a 

comparative dose of five grams of monohydrate might equal out to two to three grams of 

hydrochloride. What's all this stuff about loading? Because when I was younger, my brother 

was bodybuilding. He would, he would tell me that you had to load up. Yeah. I You had to have 

a huge dosage for a week. Yeah. And then thereafter go back to a low dosage. It's just, so your 

body ultimately reaches a capacity for creating storage. So if you wanna get there faster, you 

load it's five grams, four to five times a day. So a total dose of 20 to 25 grams in a day. Some 

people are gonna find that that's a little, little bit of an overload for them on their, on their gut. 

There is a, there is a, uh, a, a, a byproduct of creatine breakdown.” 

Creatine monohydrate and creatine hydrochloride (HCl) are two commonly used forms of 

creatine that differ primarily in their chemical structure and dosing recommendations. Creatine 

monohydrate is the most extensively studied form and consists of creatine bound to a water 

molecule, whereas creatine HCl is creatine bound to a hydrochloride group, which makes it 

significantly more water-soluble. Although creatine HCl is often marketed as having superior 

absorption and reduced side effects, current scientific studies do not show conclusive evidence that 

it is more effective or better absorbed in the body than monohydrate. Due to its high solubility, 

creatine HCl is typically consumed in smaller doses (e.g., 2–3 grams) compared to the standard 

5-gram dose of creatine monohydrate. Both forms can increase muscle creatine stores, but creatine 

monohydrate remains the gold standard due to its robust safety profile and extensive research 



 

support. Some users report less gastrointestinal discomfort with HCl, especially at high doses, though 

splitting the daily dose of monohydrate can similarly reduce such side effects. 

References 220-224. 

 

Creatine loading 

Creatine loading is a strategy used to quickly saturate muscle creatine stores by consuming 

approximately 20 grams of creatine monohydrate per day, divided into 4 doses, for 5 to 7 days. 

Scientific studies have shown that this method can increase muscle creatine content by about 20% 

within a week, leading to improvements in strength, sprint performance, and training capacity. 

However, research also confirms that similar benefits can be achieved without a loading phase by 

taking a consistent daily dose of 3 to 5 grams, though it takes about four weeks to reach full muscle 

saturation. While the loading approach is safe for healthy individuals, some people may experience 

mild gastrointestinal discomfort or bloating—side effects that are often minimised by spreading out 

the doses or opting for the gradual approach. Ultimately, creatine loading is effective but not 

essential; both methods are supported by evidence and yield the same long-term performance 

benefits. 

References 225-230. 

Creatine monohydrate and water retention 

“Creatinine is what it's called. If we get it measured whenever we get our blood test done, um, 

that can sometimes pull along with it some extra water and that can make you feel a little gut 

discomfort from that. Again, at lower dosages, if you're using hydrochloride, you wouldn't see 

that breakdown as much. You wouldn't, you wouldn't get as much of that accumulated 

breakdown in creatinine. So you might get less of that Bloating. Bloating. That's the only 

indication why I would ever suggest hydrochloride is if you are some of that 15% of people that 

have some sensitivity to that, and a lot of times getting around the loading phase and not 

doing it.”  



 

Some studies confirm that creatine monohydrate supplementation increases total body 

water. This increase is observed both after short-term loading phases and with longer-term use. The 

most commonly reported side effect is transient water retention, particularly in the early stages of 

supplementation. However, this is generally mild and not associated with significant bloating or 

discomfort for most users. 

References 231-237. 

Creatine saturation without a loading phase 

“So what happens if you don't load? You just ultimately get to the same capacity at a slower 

pace. So anywhere from 27 to 35 days or so, you're gonna reach that full capacity anyway. If 

you're taking it because you want to see benefits and performance like power output and 

performance, let's say leading up to an event that's, you know, a competition in four or five 

days, then you might wanna load.” 

Supplementing with 3 grams of creatine per day increases muscle creatine levels by about 

20% over 28 days, reaching similar saturation levels as the rapid loading protocol but at a slower 

pace. The traditional loading phase (20 grams/day for 5–7 days) achieves saturation in about 6 days, 

after which a lower maintenance dose (2 grams/day) maintains elevated levels. 

References 238, 239. 

Role of protein in muscle hypertrophy 

“protein's gonna be the most responsible macronutrient for getting you to the, to the goals of 

building more muscle.” 

Protein intake is essential for stimulating muscle protein synthesis (MPS), which is the key 

process for muscle growth. Both the amount and quality of protein, especially those rich in essential 

amino acids like leucine, are critical for maximising MPS and muscle hypertrophy. 

References 240-244. 



 

Muscle hypertrophy in a caloric deficit 

“So it's actually possible to build muscle in a caloric deficit. Some people don't think that's 

possible. They think you're fighting goals. Like if you wanna build muscle, you need to be in a 

surplus. And if you wanna lose, you have to be in a, you know, lose body weight. You have to be 

in a, in a deficit. It's not, it's not actually true. If you wanna create a fat loss effect, you have to 

be in a caloric deficit. But you can still create hypertrophy and muscle gain, albeit at a slower 

pace. But you can still create it if you're maintaining high enough levels of protein, 'cause you're 

staying in something called positive nitrogen balance.”  

The phenomenon of "body recomposition"—simultaneous fat loss and muscle gain—has 

been observed in various populations, including athletes, sedentary individuals, and those with 

excess weight, when nutrition and training are carefully managed. While an energy surplus is 

generally considered beneficial for maximising muscle hypertrophy, the exact amount required is 

unclear, and individual responses vary widely. There is no validated “sweet spot” for energy intake 

that optimises muscle gain relative to fat mass. 

References 245-250. 

Meal frequency 

“I think there is some, um, valid benefits to eating more frequently throughout the day, right? 

The old standard bodybuilding diet was eat six times a day, right? The three main meals and 

even in between. And then after your final meal, there's a lot of benefits from that. You stabilize 

blood sugar, you get less, less of those up and down, you know, crashes and, and, and I think 

that has its own benefits, but it just gives you more opportunities to get some of the calories in 

that are needed to, um, to, to put on weight.” 

Research shows mixed results: eating more frequently can be linked to better diet quality, 

but it may also be associated with higher calorie intake and increased risk of overweight in some 

groups. A review of weight-loss and maintenance interventions found no consistent association 

between eating frequency and weight or health outcomes, though there may be a slight benefit for 

blood lipid levels in some cases. Approaches that focus on mindful or intuitive eating, rather than 



 

meal frequency or weight are associated with better physical and mental health, improved diet 

quality, and healthier body weight. 

References 251-255. 

Protein concentrates vs protein isolates 

“So in general, your isolate proteins are gonna be of a higher quality than your concentrate 

proteins. Um, they're still protein, but there's more on a gram per gram basis. Uh, it's 90% 

versus 80%, um, by volume, if it's isolate versus concentrate.”  

Protein concentrates typically contain 35–90% protein, depending on the source and 

extraction method, while protein isolates generally have >90% protein content. 

References 256-258. 

Amino acid spiking and muscle growth 

“How do I spot garbage? Uh, I think the best way to spot garbage would be to, like, there's 

something called, uh, amino acid spiking, like people will, will actually include a lot of, um, 

glycine in their, in their, uh, proteins like spec, like adding glycine to it. 'cause they can get the 

label benefit of increasing protein content, but it's actually not a complete protein. So you're 

not getting the actual quality that you would be getting from an is isolate protein. So you can 

look out for that. But ul ultimately I think what is most important is, like, I prioritized the 

amount of protein per serving there. 30 grams per serving, and again, doing it at the most cost 

effective in the most cost effective way” 

While branched-chain amino acids (BCAAs), especially leucine, can activate molecular 

pathways related to muscle growth, their effect on muscle protein synthesis (MPS) is less than that of 

complete protein sources. BCAA supplementation alone does not consistently stimulate MPS or 

produce a net anabolic effect in humans and may even reduce muscle protein turnover. Additionally, 



 

excess free lysine supplementation in lysine-sufficient diets reduces protein quality and alters serum 

amino acid profiles, potentially impairing growth and nutrient utilization. 

References 259-262. 

Synthetic food colourants 

“You know, in, in Europe, they've known about the dangers of food coloring and food dyes for a 

decade or more, and we're still eating these in our foods all the time.” 

Synthetic food colourants can cause allergic reactions and have been associated with toxic 

effects on organs such as the brain, liver, kidney, lungs, urinary bladder, and thyroid gland. Some dyes 

have been linked to tumour formation in animal studies and may contribute to various cancers and 

other adverse health effects. Additionally, there is evidence suggesting a link between artificial food 

colours and behavioural changes, including increased hyperactivity in children, as well as potential 

neurocognitive effects. These risks are especially concerning for children, including those with or 

without behavioural disorders like ADHD or ASD. 

References 263-268. 

Melatonin supplementation 

“What about melatonin? I've got a little jar of it here that I found. Um, a lot of people are 

taking melatonin now, and I've got a friend very close to me that's encouraging me to take 

melatonin. Do you have a view on it? I really don't. I mean, my, my view is, I, I believe it to be 

safe. I believe it to be, um, helpful, you know, for people that. Are having a problem establishing 

a normal sleep pattern. Um, we actually do, uh, uh, give it to our children at night. 'cause they 

do have, they do have issues with sleep.” 

Melatonin supplementation significantly improves sleep quality in adults, especially those 

with respiratory diseases, metabolic disorders, and primary sleep disorders, as measured by the 

Pittsburgh Sleep Quality Index. It is also effective in improving sleep quality, sleep duration, and sleep 



 

efficiency in individuals with sleep disturbances following traumatic brain injury, with additional 

benefits for mood and fatigue.  

Melatonin supplementation generally has a favourable safety profile. Most reported adverse 

events are minor and short-lived, such as fatigue or mood changes. Some studies note effects on 

endocrine and cardiovascular function, which may depend on dosage, timing, and drug interactions. 

Serious adverse events are rare, and most side effects can be managed by aligning dosing with 

natural circadian rhythms. 

References 269-272. 

Sleeping positions 

“in general, I think the position that has the less, the, the least amount of, uh, negative side 

effects in terms of how you feel upon waking is to be in what we call the corpse, the corpse 

position. Just laying on your back with your arms sort of at your side or crossed over your, your 

belly like this.” 

Side sleeping has been linked to better sleep quality, less neck, back, and shoulder pain, and 

fewer breathing problems compared to sleeping on the back (supine) or stomach (prone). The left 

side is particularly beneficial for reducing symptoms of gastroesophageal reflux and may help with 

obstructive sleep apnea. Sleeping on the back can worsen sleep apnea and has been associated with 

more lower back pain. Overall, while individual preferences vary, the lateral sleep position appears to 

offer the most advantages for general health and sleep quality. 

Infants should always be placed on their backs to sleep to lower the risk of Sudden Infant 

Death Syndrome (SIDS).  

References 273-276. 



 

Bending knees while sleeping 

“But then there's the sort of chronic effects of being a certain type of sleeper, like a side sleeper, 

especially some that like the sleep in the fetal position. They, they pull their knees up. You, the 

last thing you need is more hip flexion. It's like sitting like you're getting from a chair. You're 

creating your own chair in bed, right?” 

Prolonged leg bending, whether sitting or lying down, can impair endothelial function in the 

popliteal artery due to low and disturbed blood flow. When lying on your back, the heel's contact 

with the mattress creates a knee-extension moment, potentially causing compression loading on the 

knee. 

References 277, 278. 

Best pillow height 

“the healthier position is to sleep with a really flat pillow”  

The best pillow height generally falls between 7 and 7–11 cm for most adults, but the 

optimal height can vary based on sleeping position and individual body dimensions. Pillows with 

ergonomic designs and supportive materials further enhance sleep quality. Pillows with a height of 

7–8 cm are most comfortable and support proper spinal alignment for back sleepers. Side sleepers 

benefit from slightly higher pillows, typically in the 9.7–13.8 cm range, especially when the pillow 

includes neck support. Medium individualised heights (about 9.7–11.8 cm) best match the natural 

cervical curve and minimise neck muscle strain, while slightly higher pillows (11.8–13.8 cm) may feel 

most comfortable for some. 

References 279-284. 
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Mangelsdorf, I., Mcardle, H., Naska, A., Peláez, C., Pentieva, K., Siani, A., Thies, F., Tsabouri, S., 

Adan, R., Emmett, P., Galli, C., Kersting, M., Moynihan, P., Tappy, L., Ciccolallo, L., De 

Sesmaisons‐Lecarré, A., Fabiani, L., Horváth, Z., Martino, L., Guajardo, I., Martínez, S., & Vinceti, 

M. (2022). Tolerable upper intake level for dietary sugars. EFSA Journal, 20. 

31.​ Prinz, P. (2019). The role of dietary sugars in health: molecular composition or just calories?. 

European Journal of Clinical Nutrition, 73, 1216 - 1223. 

32.​ Veit, M., Van Asten, R., Olie, A., & Prinz, P. (2022). The role of dietary sugars, overweight, and 

obesity in type 2 diabetes mellitus: a narrative review. European Journal of Clinical Nutrition, 76, 

1497 - 1501. 

https://doi.org/10.1111/obr.12406
https://doi.org/10.1111/obr.12406
https://doi.org/10.1111/obr.12406
https://doi.org/10.1111/obr.12406
https://doi.org/10.3390/nu14173522
https://doi.org/10.3390/nu14173522
https://doi.org/10.3386/w15906
https://doi.org/10.1016/j.jbusres.2020.04.039
https://doi.org/10.1016/j.jbusres.2020.04.039
https://doi.org/10.2139/ssrn.3744808
https://doi.org/10.2139/ssrn.3744808
https://doi.org/10.54097/ar3g8f72
https://doi.org/10.54097/ar3g8f72
https://www.penguin.co.uk/books/54728/blink-by-malcolm-gladwell/9780141014593
https://doi.org/10.1001/JAMA.1957.62980170002007A
https://doi.org/10.1001/JAMA.1957.62980170002007A
https://doi.org/10.1016/0963-9969(95)00046-1
https://doi.org/10.1016/0963-9969(95)00046-1
https://doi.org/10.2903/j.efsa.2022.7074
https://doi.org/10.2903/j.efsa.2022.7074
https://doi.org/10.2903/j.efsa.2022.7074
https://doi.org/10.2903/j.efsa.2022.7074
https://doi.org/10.2903/j.efsa.2022.7074
https://doi.org/10.1038/s41430-019-0407-z
https://doi.org/10.1038/s41430-019-0407-z
https://doi.org/10.1038/s41430-022-01114-5
https://doi.org/10.1038/s41430-022-01114-5
https://doi.org/10.1038/s41430-022-01114-5


 

33.​ Huang, Y., Chen, Z., Chen, B., Li, J., Yuan, X., Li, J., Wang, W., Dai, T., Chen, H., Wang, Y., Wang, R., 

Wang, P., Guo, J., Dong, Q., Liu, C., Wei, Q., Cao, D., & Liu, L. (2023). Dietary sugar consumption 

and health: umbrella review. The BMJ, 381. 

34.​ Stanhope, K. (2016). Sugar consumption, metabolic disease and obesity: The state of the 

controversy. Critical Reviews in Clinical Laboratory Sciences, 53, 52 - 67. 

35.​ , X., Nan, F., Liang, H., Shu, P., Fan, X., Song, X., Hou, Y., & Zhang, D. (2022). Excessive intake of 

sugar: An accomplice of inflammation. Frontiers in Immunology, 13. 

36.​ Morenga, L., Mallard, S., & Mann, J. (2012). Dietary sugars and body weight: systematic review 

and meta-analyses of randomised controlled trials and cohort studies. BMJ : British Medical 

Journal, 346. 

37.​ Li, M., & Liu, F. (2019). Effect of whey protein supplementation during resistance training 

sessions on body mass and muscular strength: a meta-analysis.. Food & function, 10 5, 

2766-2773 . 

38.​ Longland, T., Oikawa, S., Mitchell, C., Devries, M., & Phillips, S. (2016). Higher compared with 

lower dietary protein during an energy deficit combined with intense exercise promotes greater 

lean mass gain and fat mass loss: a randomized trial.. The American journal of clinical nutrition, 

103 3, 738-46 . 

39.​ Park, Y., Choi, J., & Hwang, H. (2018). Protein supplementation improves muscle mass and 

physical performance in undernourished prefrail and frail elderly subjects: a randomized, 

double-blind, placebo-controlled trial.. The American journal of clinical nutrition, 108 5, 

1026-1033 . 

40.​ Tagawa, R., Watanabe, D., Ito, K., Ueda, K., Nakayama, K., Sanbongi, C., & Miyachi, M. (2020). 

Dose–response relationship between protein intake and muscle mass increase: a systematic 

review and meta-analysis of randomized controlled trials. Nutrition Reviews, 79, 66 - 75. 

41.​ Longland, T., Oikawa, S., Mitchell, C., Devries, M., & Phillips, S. (2016). Higher compared with 

lower dietary protein during an energy deficit combined with intense exercise promotes greater 

lean mass gain and fat mass loss: a randomized trial.. The American journal of clinical nutrition, 

103 3, 738-46 . 

https://doi.org/10.1136/bmj-2022-071609
https://doi.org/10.1136/bmj-2022-071609
https://doi.org/10.1136/bmj-2022-071609
https://doi.org/10.3109/10408363.2015.1084990
https://doi.org/10.3109/10408363.2015.1084990
https://doi.org/10.3389/fimmu.2022.988481
https://doi.org/10.3389/fimmu.2022.988481
https://doi.org/10.1136/bmj.e7492
https://doi.org/10.1136/bmj.e7492
https://doi.org/10.1136/bmj.e7492
https://doi.org/10.1039/c9fo00182d
https://doi.org/10.1039/c9fo00182d
https://doi.org/10.1039/c9fo00182d
https://doi.org/10.3945/ajcn.115.119339
https://doi.org/10.3945/ajcn.115.119339
https://doi.org/10.3945/ajcn.115.119339
https://doi.org/10.3945/ajcn.115.119339
https://doi.org/10.1093/ajcn/nqy214
https://doi.org/10.1093/ajcn/nqy214
https://doi.org/10.1093/ajcn/nqy214
https://doi.org/10.1093/ajcn/nqy214
https://doi.org/10.1093/nutrit/nuaa104
https://doi.org/10.1093/nutrit/nuaa104
https://doi.org/10.1093/nutrit/nuaa104
https://doi.org/10.3945/ajcn.115.119339
https://doi.org/10.3945/ajcn.115.119339
https://doi.org/10.3945/ajcn.115.119339
https://doi.org/10.3945/ajcn.115.119339


 

42.​ Haaf, D., Eijsvogels, T., Bongers, C., Horstman, A., Timmers, S., De Groot, L., & Hopman, M. 

(2019). Protein supplementation improves lean body mass in physically active older adults: a 

randomized placebo‐controlled trial. Journal of Cachexia, Sarcopenia and Muscle, 10, 298 - 310. 

43.​ Ford, E., Cunningham, T., & Croft, J. (2015). Trends in Self-Reported Sleep Duration among US 

Adults from 1985 to 2012.. Sleep, 38 5, 829-32 . 

44.​ Pankowska, M., Lu, H., Wheaton, A., Liu, Y., Lee, B., Greenlund, K., & Carlson, S. (2023). 

Prevalence and Geographic Patterns of Self-Reported Short Sleep Duration Among US Adults, 

2020. Preventing Chronic Disease, 20. 

45.​ Adjaye-Gbewonyo, D., Ng, A., & Black, L. (2022). Sleep Difficulties in Adults: United States, 2020.. 

NCHS data brief, 436, 1-8 . 

46.​ Kocevska, D., Lysen, T. S., Dotinga, A., Koopman-Verhoeff, M. E., Luijk, M. P. C. M., Antypa, N., 

Biermasz, N. R., Blokstra, A., Brug, J., Burk, W. J., Comijs, H. C., Corpeleijn, E., Dashti, H. S., de 

Bruin, E. J., de Graaf, R., Derks, I. P. M., Dewald-Kaufmann, J. F., Elders, P. J. M., Gemke, R. J. B. J., 

Grievink, L., … Tiemeier, H. (2021). Sleep characteristics across the lifespan in 1.1 million people 

from the Netherlands, United Kingdom and United States: a systematic review and 

meta-analysis. Nature human behaviour, 5(1), 113–122. 

47.​ Sunagawa, G., Sumiyama, K., Ukai-Tadenuma, M., Perrin, D., Fujishima, H., Ukai, H., Nishimura, 

O., Shi, S., Ohno, R., Narumi, R., Shimizu, Y., Tone, D., Ode, K., Kuraku, S., & Ueda, H. (2016). 

Mammalian Reverse Genetics without Crossing Reveals Nr3a as a Short-Sleeper Gene.. Cell 

reports, 14 3, 662-677 . 

48.​ Shi, G., Yin, C., Fan, Z., Xing, L., Mostovoy, Y., Kwok, P., Ashbrook, L., Krystal, A., Ptáček, L., & Fu, 

Y. (2020). Mutations in Metabotropic Glutamate Receptor 1 Contribute to Natural Short Sleep 

Trait. Current Biology, 31, 13-24.e4. 

49.​ Xing, L., Shi, G., Mostovoy, Y., Gentry, N., Fan, Z., McMahon, T., Kwok, P., Jones, C., Ptáček, L., & 

Fu, Y. (2019). Mutant neuropeptide S receptor reduces sleep duration with preserved memory 

consolidation. Science Translational Medicine, 11. 

50.​ Svanishvili, G. (2024). From Gene Mutation to Sleep Phenotype: DEC2 in Natural Short Sleepers. 

Premier Journal of Science. 

51.​ Ashbrook, L., Krystal, A., Fu, Y., & Ptáček, L. (2019). Genetics of the human circadian clock and 

sleep homeostat. Neuropsychopharmacology, 45, 45-54. 

https://doi.org/10.1002/jcsm.12394
https://doi.org/10.1002/jcsm.12394
https://doi.org/10.1002/jcsm.12394
https://doi.org/10.5665/sleep.4684
https://doi.org/10.5665/sleep.4684
https://doi.org/10.5888/pcd20.220400
https://doi.org/10.5888/pcd20.220400
https://doi.org/10.5888/pcd20.220400
https://www.cdc.gov/nchs/products/databriefs/db436.htm
https://www.cdc.gov/nchs/products/databriefs/db436.htm
https://doi.org/10.1038/s41562-020-00965-x
https://doi.org/10.1038/s41562-020-00965-x
https://doi.org/10.1038/s41562-020-00965-x
https://doi.org/10.1038/s41562-020-00965-x
https://doi.org/10.1038/s41562-020-00965-x
https://doi.org/10.1038/s41562-020-00965-x
https://doi.org/10.1016/j.celrep.2015.12.052
https://doi.org/10.1016/j.celrep.2015.12.052
https://doi.org/10.1016/j.celrep.2015.12.052
https://doi.org/10.1016/j.celrep.2015.12.052
https://doi.org/10.1016/j.cub.2020.09.071
https://doi.org/10.1016/j.cub.2020.09.071
https://doi.org/10.1016/j.cub.2020.09.071
https://doi.org/10.1126/scitranslmed.aax2014
https://doi.org/10.1126/scitranslmed.aax2014
https://doi.org/10.1126/scitranslmed.aax2014
https://doi.org/10.70389/pjs.100026
https://doi.org/10.70389/pjs.100026
https://doi.org/10.1038/s41386-019-0476-7
https://doi.org/10.1038/s41386-019-0476-7


 

52.​ Yook, J., Rizwan, M., Shahid, N., Naguit, N., Jakkoju, R., Laeeq, S., Reghefaoui, T., Zahoor, H., & 

Mohammed, L. (2021). Some Twist of Molecular Circuitry Fast Forwards Overnight Sleep Hours: 

A Systematic Review of Natural Short Sleepers' Genes. Cureus, 13. 

53.​ Suslin, I., Efimenko, I., Castrellon, R., & Husain, T. (2024). Abdominal Hypertrophy Syndrome: 

Characteristics and Potential Pathophysiology. Cureus, 16. 

54.​ Park, M., Yeo, J., Park, S., Na, W., & Moon, D. (2019). Predictive Factors of Efficacy Maintenance 

after Testosterone Treatment Cessation. Journal of Clinical Medicine, 8. 

55.​ Song, S., Sung, S., Her, Y. S., Oh, M., Shin, D. H., Lee, J., … & Kim, D. S. (2019). Misuse of 

testosterone replacement therapy in men in infertile couples and its influence on infertility 

treatment. Clinical and Experimental Reproductive Medicine, 46(4), 173-177. 

56.​ Coward, R. M. and McBride, J. (2016). Recovery of spermatogenesis following testosterone 

replacement therapy or anabolic-androgenic steroid use. Asian Journal of Andrology, 18(3), 373. 

57.​ Wewege, M., Desai, I., Honey, C., Coorie, B., Jones, M., Clifford, B., Leake, H., & Hagstrom, A. 

(2021). The Effect of Resistance Training in Healthy Adults on Body Fat Percentage, Fat Mass and 

Visceral Fat: A Systematic Review and Meta-Analysis. Sports Medicine, 52, 287 - 300. 

58.​ Ryan, A., Pratley, R., Elahi, D., & Goldberg, A. (1995). Resistive training increases fat-free mass 

and maintains RMR despite weight loss in postmenopausal women.. Journal of applied 

physiology, 79 3, 818-23. 

59.​ Carneiro, M., Nunes, P., Souza, M., Assumpção, C., & Orsatti, F. (2024). Full‐body resistance 

training promotes greater fat mass loss than a split‐body routine in well‐trained males: A 

randomized trial. European Journal of Sport Science, 24, 846 - 854. 

60.​ Etten, L., Callens, S., & Westerterp, K. (1994). Effect of body build on weight-training-induced 

adaptations in body composition and muscular strength.. Medicine and science in sports and 

exercise, 26 4, 515-21 . 

61.​ Barakat, C., Pearson, J., Escalante, G., Campbell, B., & Souza, E. (2020). Body Recomposition: Can 

Trained Individuals Build Muscle and Lose Fat at the Same Time?. Strength and Conditioning 

Journal. 

https://doi.org/10.7759/cureus.19045
https://doi.org/10.7759/cureus.19045
https://doi.org/10.7759/cureus.19045
https://doi.org/10.7759/cureus.72026
https://doi.org/10.7759/cureus.72026
https://doi.org/10.3390/jcm8020151
https://doi.org/10.3390/jcm8020151
https://doi.org/10.5653/cerm.2019.00290
https://doi.org/10.5653/cerm.2019.00290
https://doi.org/10.5653/cerm.2019.00290
https://doi.org/10.4103/1008-682x.173938
https://doi.org/10.4103/1008-682x.173938
https://doi.org/10.1007/s40279-021-01562-2
https://doi.org/10.1007/s40279-021-01562-2
https://doi.org/10.1007/s40279-021-01562-2
https://doi.org/10.1152/JAPPL.1995.79.3.818
https://doi.org/10.1152/JAPPL.1995.79.3.818
https://doi.org/10.1152/JAPPL.1995.79.3.818
https://doi.org/10.1002/ejsc.12104
https://doi.org/10.1002/ejsc.12104
https://doi.org/10.1002/ejsc.12104
https://doi.org/10.1249/00005768-199404000-00018
https://doi.org/10.1249/00005768-199404000-00018
https://doi.org/10.1249/00005768-199404000-00018
https://doi.org/10.1519/SSC.0000000000000584
https://doi.org/10.1519/SSC.0000000000000584
https://doi.org/10.1519/SSC.0000000000000584


 

62.​ Chomentowski, P., Dubé, J., Amati, F., Stefanovic‐Racic, M., Zhu, S., Toledo, F., & Goodpaster, B. 

(2009). Moderate exercise attenuates the loss of skeletal muscle mass that occurs with 

intentional caloric restriction-induced weight loss in older, overweight to obese adults.. The 

journals of gerontology. Series A, Biological sciences and medical sciences, 64 5, 575-80 . 

63.​ Goodpaster, B., Park, S., Harris, T., Kritchevsky, S., Nevitt, M., Schwartz, A., Simonsick, E., 

Tylavsky, F., Visser, M., & Newman, A. (2006). The loss of skeletal muscle strength, mass, and 

quality in older adults: the health, aging and body composition study.. The journals of 

gerontology. Series A, Biological sciences and medical sciences. 

64.​ Hepple, R., & Rice, C. (2016). Innervation and neuromuscular control in ageing skeletal muscle. 

The Journal of Physiology 

65.​ Metter, E., Conwit, R., Tobin, J., & Fozard, J. (1997). Age-associated loss of power and strength in 

the upper extremities in women and men.. The journals of gerontology. Series A, Biological 

sciences and medical sciences. 

66.​ Von Haehling, S., Morley, J., & Anker, S. (2010). An overview of sarcopenia: facts and numbers on 

prevalence and clinical impact. Journal of Cachexia, Sarcopenia and Muscle. 

67.​ Tinetti, M., Williams, T., & Mayewski, R. (1986). Fall risk index for elderly patients based on 

number of chronic disabilities.. The American journal of medicine,  

68.​ Xu, Q., Ou, X., & Li, J. (2022). The risk of falls among the aging population: A systematic review 

and meta-analysis. Frontiers in Public Health. 

69.​ Rashedi, V., Iranpour, A., Mohseni, M., & Borhaninejad, V. (2019). Risk factors for fall in elderly 

with diabetes mellitus type 2.. Diabetes & metabolic syndrome, 

70.​ Ishikawa, Y., Miyakoshi, N., Hongo, M., Kasukawa, Y., Kudo, D., & Shimada, Y. (2017). 

Relationships among spinal mobility and sagittal alignment of spine and lower extremity to 

quality of life and risk of falls.. Gait & posture, 

71.​ Hurley, B., & Roth, S. (2000). Strength Training in the Elderly. Sports Medicine 

72.​ Holloszy, J., Tseng, B., Marsh, D., Hamilton, M., & Booth, F. (1995). Strength and aerobic training 

attenuate muscle wasting and improve resistance to the development of disability with aging.. 

The journals of gerontology. Series A, Biological sciences and medical sciences 

https://doi.org/10.1093/gerona/glp007
https://doi.org/10.1093/gerona/glp007
https://doi.org/10.1093/gerona/glp007
https://doi.org/10.1093/gerona/glp007
https://academic.oup.com/biomedgerontology/article/61/10/1059/600461
https://academic.oup.com/biomedgerontology/article/61/10/1059/600461
https://academic.oup.com/biomedgerontology/article/61/10/1059/600461
https://academic.oup.com/biomedgerontology/article/61/10/1059/600461
https://physoc.onlinelibrary.wiley.com/doi/10.1113/JP270561
https://physoc.onlinelibrary.wiley.com/doi/10.1113/JP270561
https://instituteofmotion.com/wp-content/uploads/2017/03/Loss-of-Power-with-Aging.pdf
https://instituteofmotion.com/wp-content/uploads/2017/03/Loss-of-Power-with-Aging.pdf
https://instituteofmotion.com/wp-content/uploads/2017/03/Loss-of-Power-with-Aging.pdf
https://pubmed.ncbi.nlm.nih.gov/21475695/
https://pubmed.ncbi.nlm.nih.gov/21475695/
https://www.sciencedirect.com/science/article/pii/0002934386907175
https://www.sciencedirect.com/science/article/pii/0002934386907175
https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2022.902599/full
https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2022.902599/full
https://www.researchgate.net/publication/335813551_Risk_factors_for_fall_in_elderly_with_diabetes_mellitus_type_2
https://www.researchgate.net/publication/335813551_Risk_factors_for_fall_in_elderly_with_diabetes_mellitus_type_2
https://www.clinicalkey.com/#!/content/journal/1-s2.0-S0966636217300206
https://www.clinicalkey.com/#!/content/journal/1-s2.0-S0966636217300206
https://www.clinicalkey.com/#!/content/journal/1-s2.0-S0966636217300206
https://pubmed.ncbi.nlm.nih.gov/11048773/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2804956/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2804956/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2804956/


 

73.​ McLeod, M., Breen, L., Hamilton, D., & Philp, A. (2016). Live strong and prosper: the importance 

of skeletal muscle strength for healthy ageing. Biogerontology 

74.​ Committee on Fitness Measures and Health Outcomes in Youth; Food and Nutrition Board; 

Institute of Medicine; Pate R, Oria M, Pillsbury L, editors. Fitness Measures and Health 

Outcomes in Youth. Washington (DC): National Academies Press (US); 2012 Dec 10. 7, 

Health-Related Fitness Measures for Youth: Flexibility 

75.​ Vandervoort, A., & Stathokostas, L. (2016). The Flexibility Debate: Implications for Health and 

Function as We Age. Annual Review of Gerontology and Geriatrics 

76.​ Moreside, J., & McGill, S. (2013). Improvements in Hip Flexibility Do Not Transfer to Mobility in 

Functional Movement Patterns. Journal of Strength and Conditioning Research. 

77.​ Ferrucci, L., Cooper, R., Shardell, M., Simonsick, E., Schrack, J., & Kuh, D. (2016). Age-Related 

Change in Mobility: Perspectives From Life Course Epidemiology and Geroscience.. The journals 

of gerontology. Series A, Biological sciences and medical sciences 

78.​ LaCroix, A., Guralnik, J., Berkman, L., Wallace, R., & Satterfield, S. (1993). Maintaining mobility in 

late life. II. Smoking, alcohol consumption, physical activity, and body mass index.. American 

journal of epidemiology. 

79.​ Wallin, D., Ekblom, B., Grahn, R., & Nordenborg, T. (1985). Improvement of muscle flexibility. The 

American Journal of Sports Medicine. 

80.​ Ingram, L., Tomkinson, G., d'Unienville, N., Gower, B., Gleadhill, S., Boyle, T., & Bennett, H. 

(2024). Optimising the Dose of Static Stretching to Improve Flexibility: A Systematic Review, 

Meta-analysis and Multivariate Meta-regression.. Sports medicine. 

81.​ Warneke, K., Wirth, K., Keiner, M., & Schiemann, S. (2023). Improvements in Flexibility Depend 

on Stretching Duration.. International journal of exercise science. 

82.​ Emilio, E., Hita-Contreras, F., Jiménez-Lara, P., Latorre‐Román, P., & Martínez-Amat, A. (2014). 

The association of flexibility, balance, and lumbar strength with balance ability: risk of falls in 

older adults.. Journal of sports science & medicine. 

83.​ O’Keefe, J., O’Keefe, E., Eckert, R., & Lavie, C. (2023). Training Strategies to Optimize 

Cardiovascular Durability and Life Expectancy.. Missouri medicine. 

https://pubmed.ncbi.nlm.nih.gov/26791164/
https://pubmed.ncbi.nlm.nih.gov/26791164/
https://www.ncbi.nlm.nih.gov/books/NBK241315/
https://www.ncbi.nlm.nih.gov/books/NBK241315/
https://www.ncbi.nlm.nih.gov/books/NBK241315/
https://www.ncbi.nlm.nih.gov/books/NBK241315/
https://connect.springerpub.com/content/sgrargg/36/1/169.full.pdf
https://connect.springerpub.com/content/sgrargg/36/1/169.full.pdf
https://pubmed.ncbi.nlm.nih.gov/23591949/
https://pubmed.ncbi.nlm.nih.gov/23591949/
https://pubmed.ncbi.nlm.nih.gov/26975983/
https://pubmed.ncbi.nlm.nih.gov/26975983/
https://pubmed.ncbi.nlm.nih.gov/26975983/
https://pubmed.ncbi.nlm.nih.gov/8484377/
https://pubmed.ncbi.nlm.nih.gov/8484377/
https://pubmed.ncbi.nlm.nih.gov/8484377/
https://pubmed.ncbi.nlm.nih.gov/4025678/
https://pubmed.ncbi.nlm.nih.gov/4025678/
https://pubmed.ncbi.nlm.nih.gov/39614059/
https://pubmed.ncbi.nlm.nih.gov/39614059/
https://pubmed.ncbi.nlm.nih.gov/39614059/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10124737/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10124737/
https://pubmed.ncbi.nlm.nih.gov/24790489/
https://pubmed.ncbi.nlm.nih.gov/24790489/
https://pubmed.ncbi.nlm.nih.gov/24790489/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10121111/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10121111/


 

84.​ Argyropoulos, K., Sfakianaki, R., Argyropoulou, A., Avramidis, D., Gourzis, P., & 

Jelastopulu, E. (2024). Enhancing Quality of Life in the Elderly: The Impact of 

Psychosomatic Exercises on Healthy Aging. European Psychiatry. 

85.​ Martín-Fuentes, I., Oliva-Lozano, J., & Muyor, J. (2020). Electromyographic activity in 

deadlift exercise and its variants. A systematic review. PLoS ONE. 

86.​ Delvecchio, L. (2018). The Deadlift -Part 1. Journal of Yoga and Physiotherapy. 

87.​ King, J. A., & Cipriani, D. J. (2010). Comparing preseason frontal and sagittal plane plyometric 

programs on vertical jump height in high-school basketball players. Journal of strength and 

conditioning research. 

88.​ Wouters, I., Almonroeder, T., Dejarlais, B., Laack, A., Willson, J. D., & Kernozek, T. W. (2012). 

Effects of a movement training program on hip and knee joint frontal plane running mechanics. 

International journal of sports physical therapy. 

89.​ Cömert, G. M., & Gruber, M. (2025). Exercise Modalities for Improving Frontal Plane Knee and 

Foot Posture in Healthy Adults: A Systematic Review. Sports (Basel, Switzerland). 

90.​ Grünwald, A., Roy, S., Alves-Pinto, A., & Lampe, R. (2021). Assessment of adolescent 

idiopathic scoliosis from body scanner image by finite element simulations.. PloS one. 

91.​ Ignasiak, D., Rüeger, A., & Ferguson, S. (2017). Multi-segmental thoracic spine 

kinematics measured dynamically in the young and elderly during flexion.. Human 

movement science, 

92.​ Pan, F., Firouzabadi, A., Reitmaier, S., Zander, T., & Schmidt, H. (2018). The shape and 

mobility of the thoracic spine in asymptomatic adults - A systematic review of in vivo 

studies.. Journal of biomechanics. 

93.​ Grabiner, M. D., Donovan, S., Bareither, M. L., Marone, J. R., Hamstra-Wright, K., Gatts, S., & 

Troy, K. L. (2008). Trunk kinematics and fall risk of older adults: translating biomechanical results 

to the clinic. Journal of electromyography and kinesiology : official journal of the International 

Society of Electrophysiological Kinesiology. 

94.​ Cha H. G. (2018). Effects of trunk stabilization exercise on the local muscle activity and balance 

ability of normal subjects. Journal of physical therapy science 

https://www.cambridge.org/core/product/identifier/S0924933824006540/type/journal_article
https://www.cambridge.org/core/product/identifier/S0924933824006540/type/journal_article
https://www.cambridge.org/core/product/identifier/S0924933824006540/type/journal_article
https://pubmed.ncbi.nlm.nih.gov/32107499/
https://pubmed.ncbi.nlm.nih.gov/32107499/
https://scholar.google.com/citations?user=kORSYogAAAAJ&hl=en
https://pubmed.ncbi.nlm.nih.gov/20634744/
https://pubmed.ncbi.nlm.nih.gov/20634744/
https://pubmed.ncbi.nlm.nih.gov/20634744/
https://pubmed.ncbi.nlm.nih.gov/23316427/
https://pubmed.ncbi.nlm.nih.gov/23316427/
https://pubmed.ncbi.nlm.nih.gov/23316427/
https://www.mdpi.com/2075-4663/13/2/52
https://www.mdpi.com/2075-4663/13/2/52
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0243736
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0243736
https://pubmed.ncbi.nlm.nih.gov/28535435/
https://pubmed.ncbi.nlm.nih.gov/28535435/
https://pubmed.ncbi.nlm.nih.gov/28535435/
https://pubmed.ncbi.nlm.nih.gov/30100219/
https://pubmed.ncbi.nlm.nih.gov/30100219/
https://pubmed.ncbi.nlm.nih.gov/30100219/
https://pubmed.ncbi.nlm.nih.gov/17826181/
https://pubmed.ncbi.nlm.nih.gov/17826181/
https://pubmed.ncbi.nlm.nih.gov/17826181/
https://pubmed.ncbi.nlm.nih.gov/17826181/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6016290/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6016290/


 

95.​ Niewiadomy, P., Szuścik-Niewiadomy, K., Kuszewski, M., Kurpas, A., & Kochan, M. (2021). The 

influence of rotational movement exercise on the abdominal muscle thickness and trunk 

mobility - Randomized control trial.. Journal of bodywork and movement therapies. 

96.​ Celenay, T., & Kaya, D. (2017). An 8-week thoracic spine stabilization exercise program improves 

postural back pain, spine alignment, postural sway, and core endurance in university students:a 

randomized controlled study.. Turkish journal of medical sciences. 

97.​ Kobesova, A., Andel, R., Cizkova, K., Kolář, P., & Kriz, J. (2018). Can Exercise Targeting 

Mid-Thoracic Spine Segmental Movement Reduce Back Pain and Improve Sensory Perception in 

Cross-Country Skiers?. Clinical Journal of Sport Medicine.  

98.​ Vicente, J., & Wooley, R. (2025). The Addition of Thoracic Spine Manipulation or Mobilization to 

Exercise in Adults With Subacromial Impingement Syndrome: A Critically Appraised Topic.. 

Journal of sport rehabilitation 

99.​ Pilarski, J., Leiter, J., & Fregosi, R. (2019). Muscles of Breathing: Development, Function, and 

Patterns of Activation.. Comprehensive Physiology. 

100.​Baydur, A., Adkins, R., & Milic-Emili, J. (2001). Lung mechanics in individuals with spinal cord 

injury: effects of injury level and posture.. Journal of applied physiology. 

101.​Fahy, B., Barnas, G., Nagle, S., Flowers, J., Njoku, M., & Agarwal, M. (1996). Effects of 

Trendelenburg and reverse Trendelenburg postures on lung and chest wall mechanics.. Journal 

of clinical anesthesia. 

102.​Lin, F., Parthasarathy, S., Taylor, S., Pucci, D., Hendrix, R., & Makhsous, M. (2006). Effect of 

different sitting postures on lung capacity, expiratory flow, and lumbar lordosis.. Archives of 

physical medicine and rehabilitation, 

103.​Rubini, A. (2016). The Effects of Prone with Respect to Supine Position on Stress Relaxation, 

Respiratory Mechanics, and the Work of Breathing Measured by the End-Inflation Occlusion 

Method in the Rat. Lung. 

104.​Spiering, B., Mujika, I., Sharp, M., & Foulis, S. (2021). Maintaining Physical Performance: The 

Minimal Dose of Exercise Needed to Preserve Endurance and Strength Over Time. Journal of 

Strength and Conditioning Research. 

https://pubmed.ncbi.nlm.nih.gov/34391272/
https://pubmed.ncbi.nlm.nih.gov/34391272/
https://pubmed.ncbi.nlm.nih.gov/34391272/
https://pubmed.ncbi.nlm.nih.gov/28425239/
https://pubmed.ncbi.nlm.nih.gov/28425239/
https://pubmed.ncbi.nlm.nih.gov/28425239/
https://pubmed.ncbi.nlm.nih.gov/30439725/
https://pubmed.ncbi.nlm.nih.gov/30439725/
https://pubmed.ncbi.nlm.nih.gov/30439725/
https://pubmed.ncbi.nlm.nih.gov/39884293/
https://pubmed.ncbi.nlm.nih.gov/39884293/
https://pubmed.ncbi.nlm.nih.gov/39884293/
https://pubmed.ncbi.nlm.nih.gov/31187893/
https://pubmed.ncbi.nlm.nih.gov/31187893/
https://pubmed.ncbi.nlm.nih.gov/11160035/
https://pubmed.ncbi.nlm.nih.gov/11160035/
https://www.academia.edu/76336063/Effects_of_trendelenburg_and_reverse_trendelenburg_postures_on_lung_and_chest_wall_mechanics
https://www.academia.edu/76336063/Effects_of_trendelenburg_and_reverse_trendelenburg_postures_on_lung_and_chest_wall_mechanics
https://www.academia.edu/76336063/Effects_of_trendelenburg_and_reverse_trendelenburg_postures_on_lung_and_chest_wall_mechanics
https://www.sciencedirect.com/science/article/abs/pii/S0003999305014723
https://www.sciencedirect.com/science/article/abs/pii/S0003999305014723
https://www.sciencedirect.com/science/article/abs/pii/S0003999305014723
https://pubmed.ncbi.nlm.nih.gov/26585574/
https://pubmed.ncbi.nlm.nih.gov/26585574/
https://pubmed.ncbi.nlm.nih.gov/26585574/
https://pubmed.ncbi.nlm.nih.gov/33629972/
https://pubmed.ncbi.nlm.nih.gov/33629972/
https://pubmed.ncbi.nlm.nih.gov/33629972/


 

105.​Vieira, N., Testa, D., Ruas, P., Salvini, T., Catai, A., & De Melo, R. (2017). The effects of 12 weeks 

Pilates-inspired exercise training on functional performance in older women: A randomized 

clinical trial.. Journal of bodywork and movement therapies. 

106.​De Oliveira Silva, F., Ferreira, J., Plácido, J., Sant’Anna, P., Araújo, J., Marinho, V., Laks, J., & 

Deslandes, C. (2019). Three months of multimodal training contributes to mobility and executive 

function in elderly individuals with mild cognitive impairment, but not in those with Alzheimer's 

disease: A randomized controlled trial.. Maturitas 

107.​Curi, V., Haas, A., Alves-Vilaça, J., & Fernandes, H. (2017). Effects of 16-weeks of Pilates on 

functional autonomy and life satisfaction among elderly women.. Journal of bodywork and 

movement therapies. 

108.​Agre, J., Le, P., Raab, D., McAdams, M., & Smith, E. (1988). Light resistance and stretching 

exercise in elderly women: effect upon strength.. Archives of physical medicine and 

rehabilitation. 

109.​Suchomel, T., Nimphius, S., Bellon, C., Hornsby, W., & Stone, M. (2021). Training for Muscular 

Strength: Methods for Monitoring and Adjusting Training Intensity. Sports Medicine. 

110.​Rhea, M., Alvar, B., Ball, S., & Burkett, L. (2002). Three Sets of Weight Training Superior to 1 Set 

With Equal Intensity for Eliciting Strength. Journal of Strength and Conditioning Research. 

111.​González-Badillo, J., Izquierdo, M., & Gorostiaga, E. (2006). MODERATE VOLUME OF HIGH 

RELATIVE TRAINING INTENSITY PRODUCES GREATER STRENGTH GAINS COMPARED WITH LOW 

AND HIGH VOLUMES IN COMPETITIVE WEIGHTLIFTERS. Journal of Strength and Conditioning 

Research, 

112.​Swinton, P., Schoenfeld, B., & Murphy, A. (2024). Dose–Response Modelling of Resistance 

Exercise Across Outcome Domains in Strength and Conditioning: A Meta-analysis. Sports 

Medicine (Auckland, N.z.). 

113.​Behm, D., Granacher, U., Warneke, K., Aragão-Santos, J., Da Silva-Grigoletto, M., & Konrad, A. 

(2023). Minimalist Training: Is Lower Dosage or Intensity Resistance Training Effective to Improve 

Physical Fitness? A Narrative Review. Sports Medicine (Auckland, N.z.). 

114.​Richardson, D., Duncan, M., Jiménez, A., Jones, V., Juris, P., & Clarke, N. (2018). The perceptual 

responses to high-velocity, low-load and low-velocity, high-load resistance exercise in older 

adults.  

https://pubmed.ncbi.nlm.nih.gov/28532866/
https://pubmed.ncbi.nlm.nih.gov/28532866/
https://pubmed.ncbi.nlm.nih.gov/28532866/
https://pubmed.ncbi.nlm.nih.gov/31239114/
https://pubmed.ncbi.nlm.nih.gov/31239114/
https://pubmed.ncbi.nlm.nih.gov/31239114/
https://pubmed.ncbi.nlm.nih.gov/31239114/
https://pubmed.ncbi.nlm.nih.gov/29861245/
https://pubmed.ncbi.nlm.nih.gov/29861245/
https://pubmed.ncbi.nlm.nih.gov/29861245/
https://pubmed.ncbi.nlm.nih.gov/3355357/
https://pubmed.ncbi.nlm.nih.gov/3355357/
https://pubmed.ncbi.nlm.nih.gov/3355357/
https://pubmed.ncbi.nlm.nih.gov/34101157/
https://pubmed.ncbi.nlm.nih.gov/34101157/
https://pubmed.ncbi.nlm.nih.gov/12423180/
https://pubmed.ncbi.nlm.nih.gov/12423180/
https://pubmed.ncbi.nlm.nih.gov/16503695/
https://pubmed.ncbi.nlm.nih.gov/16503695/
https://pubmed.ncbi.nlm.nih.gov/16503695/
https://pubmed.ncbi.nlm.nih.gov/16503695/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11239729/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11239729/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11239729/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10933173/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10933173/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10933173/
https://pubmed.ncbi.nlm.nih.gov/29143570/
https://pubmed.ncbi.nlm.nih.gov/29143570/
https://pubmed.ncbi.nlm.nih.gov/29143570/


 

115.​Vechin, F., Libardi, C., Conceição, M., Damas, F., Lixandrão, M., Berton, R., Tricoli, V., Roschel, H., 

Cavaglieri, C., Chacon-Mikahil, M., & Ugrinowitsch, C. (2015). Comparisons Between 

Low-Intensity Resistance Training With Blood Flow Restriction and High-Intensity Resistance 

Training on Quadriceps Muscle Mass and Strength in Elderly. Journal of Strength and 

Conditioning Research. 

116.​Csapo, R., & Alegre, L. (2016). Effects of resistance training with moderate vs heavy loads on 

muscle mass and strength in the elderly: A meta‐analysis. Scandinavian Journal of Medicine & 

Science in Sports.  

117.​Vieira, A., Umpierre, D., Teodoro, J., Lisboa, S., Baroni, B., Izquierdo, M., & Cadore, E. (2021). 

Effects of Resistance Training Performed to Failure or Not to Failure on Muscle Strength, 

Hypertrophy, and Power Output: A Systematic Review With Meta-Analysis.. Journal of strength 

and conditioning research. 

118.​Grgic, J., Schoenfeld, B., Orazem, J., & Sabol, F. (2021). Effects of resistance training performed to 

repetition failure or non-failure on muscular strength and hypertrophy: A systematic review and 

meta-analysis. Journal of Sport and Health Science, 11, 202 - 211. 

119.​Davies, T., Orr, R., Halaki, M., & Hackett, D. (2016). Effect of Training Leading to Repetition Failure 

on Muscular Strength: A Systematic Review and Meta-Analysis. Sports Medicine, 46, 487-502. 

120.​Santanielo, N., Nóbrega, S., Scarpelli, M., Alvarez, I., Otoboni, G., Pintanel, L., & Libardi, C. 

(2020). Effect of resistance training to muscle failure vs non-failure on strength, hypertrophy and 

muscle architecture in trained individuals. Biology of Sport, 37, 333 - 341. 

121.​Morán-Navarro, R., Pérez, C., Mora‐Rodriguez, R., Cruz-Sánchez, E., González-Badillo, J., 

Sánchez-Medina, L., & Pallarés, J. (2017). Time course of recovery following resistance training 

leading or not to failure. European Journal of Applied Physiology, 117, 2387 - 2399. 

122.​González-Hernández, J., García‐Ramos, A., Colomer‐Poveda, D., Tvarijonaviciute, A., Cerón, J., 

Jiménez-Reyes, P., & Márquez, G. (2020). Resistance Training to Failure vs. Not to Failure: Acute 

and Delayed Markers of Mechanical, Neuromuscular, and Biochemical Fatigue.. Journal of 

Strength and Conditioning Research. 

123.​Refalo, M., Helms, E., Hamilton, D., & Fyfe, J. (2022). Towards an improved understanding of 

proximity-to-failure in resistance training and its influence on skeletal muscle hypertrophy, 

neuromuscular fatigue, muscle damage, and perceived discomfort: A scoping review. Journal of 

Sports Sciences, 40, 1369 - 1391. 

https://pmc.ncbi.nlm.nih.gov/articles/PMC8583588/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8583588/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8583588/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8583588/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8583588/
https://pubmed.ncbi.nlm.nih.gov/26302881/
https://pubmed.ncbi.nlm.nih.gov/26302881/
https://pubmed.ncbi.nlm.nih.gov/26302881/
https://doi.org/10.1519/JSC.0000000000003936
https://doi.org/10.1519/JSC.0000000000003936
https://doi.org/10.1519/JSC.0000000000003936
https://doi.org/10.1519/JSC.0000000000003936
https://doi.org/10.1016/j.jshs.2021.01.007
https://doi.org/10.1016/j.jshs.2021.01.007
https://doi.org/10.1016/j.jshs.2021.01.007
https://doi.org/10.1007/s40279-015-0451-3
https://doi.org/10.1007/s40279-015-0451-3
https://doi.org/10.5114/biolsport.2020.96317
https://doi.org/10.5114/biolsport.2020.96317
https://doi.org/10.5114/biolsport.2020.96317
https://doi.org/10.1007/s00421-017-3725-7
https://doi.org/10.1007/s00421-017-3725-7
https://doi.org/10.1007/s00421-017-3725-7
https://doi.org/10.1519/JSC.0000000000003921
https://doi.org/10.1519/JSC.0000000000003921
https://doi.org/10.1519/JSC.0000000000003921
https://doi.org/10.1519/JSC.0000000000003921
https://doi.org/10.1080/02640414.2022.2080165
https://doi.org/10.1080/02640414.2022.2080165
https://doi.org/10.1080/02640414.2022.2080165
https://doi.org/10.1080/02640414.2022.2080165


 

124.​Schwartz, H., Emanuel, A., Samukas, I., & Halperin, I. (2021). Exploring the acute affective 

responses to resistance training: A comparison of the predetermined and the estimated 

repetitions to failure approaches. PLoS ONE, 16. 

125.​Hackett, D., Cobley, S., Davies, T., Michael, S., & Halaki, M. (2017). Accuracy in Estimating 

Repetitions to Failure During Resistance Exercise. Journal of Strength and Conditioning Research, 

31, 2162–2168. 

126.​Harms-Ringdahl, K., & Ekholm, J. (2020). Intensity and character of pain and muscular activity 

levels elicited by maintained extreme flexion position of the lower-cervical-upper-thoracic 

spine.. Scandinavian journal of rehabilitation medicine, 18 3, 117-26 . 

127.​Yankov, T., & Panayotova-Ovcharova, L. (2020). Functional disorders as a cause of nonspecific 

pain it the thoracic spine – modern approaches in their treatment. , 9, 148-154. 

128.​Carayannopoulos, A., & Rosenberg, D. (2020). Thoracic Sprain or Strain. Essentials of Physical 

Medicine and Rehabilitation. 

129.​Cepková, A., Zemková, E., Šooš, Ľ., Uváček, M., & Muyor, J. (2023). Sedentary lifestyle of 

university students is detrimental to the thoracic spine in men and to the lumbar spine in 

women. PLOS ONE, 18. 

130.​Han, A., Jeong, J., Feng, J., & Kim, Y. (2012). Kinematic Analysis of Thoraco-Lumbar Spine in Bad 

Postures During Daily Life. Transactions of The Korean Society of Mechanical Engineers B, 36, 

1105-1110. 

131.​Brigatto, F., De Medeiros Lima, L., Germano, M., Aoki, M., Braz, T., & Lopes, C. (2019). High 

Resistance-Training Volume Enhances Muscle Thickness in Resistance-Trained Men. Journal of 

Strength and Conditioning Research, 36, 22 - 30. 

132.​Barbalho, M., Coswig, V.S., Steele, J., Fisher, J.P., Giessing, J., & Gentil, P.R. (2020). Evidence of a 

Ceiling Effect for Training Volume in Muscle Hypertrophy and Strength in Trained Men - Less is 

More? International journal of sports physiology and performance, 1-23. 

133.​Bernárdez-Vázquez, R., Raya-González, J., Castillo, D., & Beato, M. (2022). Resistance Training 

Variables for Optimization of Muscle Hypertrophy: An Umbrella Review. Frontiers in sports and 

active living, 4, 949021. 

https://doi.org/10.1371/journal.pone.0256231
https://doi.org/10.1371/journal.pone.0256231
https://doi.org/10.1371/journal.pone.0256231
https://doi.org/10.1519/JSC.0000000000001683
https://doi.org/10.1519/JSC.0000000000001683
https://doi.org/10.1519/JSC.0000000000001683
https://doi.org/10.1016/0268-0033(87)90146-x
https://doi.org/10.1016/0268-0033(87)90146-x
https://doi.org/10.1016/0268-0033(87)90146-x
https://doi.org/10.14748/VMF.V9I2.7139
https://doi.org/10.14748/VMF.V9I2.7139
https://doi.org/10.1016/B978-1-4160-4007-1.50042-0
https://doi.org/10.1016/B978-1-4160-4007-1.50042-0
https://doi.org/10.1371/journal.pone.0288553
https://doi.org/10.1371/journal.pone.0288553
https://doi.org/10.1371/journal.pone.0288553
https://doi.org/10.3795/KSME-B.2012.36.11.1105
https://doi.org/10.3795/KSME-B.2012.36.11.1105
https://doi.org/10.3795/KSME-B.2012.36.11.1105
https://doi.org/10.1519/JSC.0000000000003413
https://doi.org/10.1519/JSC.0000000000003413
https://doi.org/10.1519/JSC.0000000000003413
https://www.ncbi.nlm.nih.gov/pubmed/31188644
https://www.ncbi.nlm.nih.gov/pubmed/31188644
https://www.ncbi.nlm.nih.gov/pubmed/31188644
https://doi.org/10.3389/fspor.2022.949021
https://doi.org/10.3389/fspor.2022.949021
https://doi.org/10.3389/fspor.2022.949021


 

134.​Baz-Valle, E., Balsalobre-Fernández, C., Alix-Fages, C., & Santos-Concejero, J. (2022). A 

Systematic Review of The Effects of Different Resistance Training Volumes on Muscle 

Hypertrophy. Journal of Human Kinetics, 81, 199 - 210. 

135.​Koch, A., Pereira, R., & Machado, M. (2014). The creatine kinase response to resistance 

exercise.. Journal of musculoskeletal & neuronal interactions, 14 1, 68-77 . 

136.​Rodrigues, B., Dantas, E., De Salles, B., Miranda, H., Koch, A., Willardson, J., & Simão, R. (2010). 

Creatine Kinase and Lactate Dehydrogenase Responses After Upper-Body Resistance Exercise 

With Different Rest Intervals. Journal of Strength and Conditioning Research, 24, 1657-1662. 

137.​Güzel, N., Hazar, S., & Erbaş, D. (2007). Effects of different resistance exercise protocols on nitric 

oxide, lipid peroxidation and creatine kinase activity in sedentary males.. Journal of sports 

science & medicine, 6 4, 417-22 . 

138.​Tajra, V., Tibana, R., Vieira, D., De Farias, D., Teixeira, T., Funghetto, S., Silva, A., De Sousa, N., 

Willardson, J., Karnikowski, M., & Prestes, J. (2014). Identification of high responders for 

interleukin-6 and creatine kinase following acute eccentric resistance exercise in elderly obese 

women.. Journal of science and medicine in sport, 17 6, 662-6. 

139.​Grgic, J. (2022). Use It or Lose It? A Meta-Analysis on the Effects of Resistance Training Cessation 

(Detraining) on Muscle Size in Older Adults. International Journal of Environmental Research and 

Public Health, 19. 

140.​Snijders, T., Leenders, M., Groot, L., Loon, L., & Verdijk, L. (2019). Muscle mass and strength 

gains following 6 months of resistance type exercise training are only partly preserved within 

one year with autonomous exercise continuation in older adults. Experimental Gerontology, 

121, 71-78. 

141.​Grgic, J. (2022). Use It or Lose It? A Meta-Analysis on the Effects of Resistance Training Cessation 

(Detraining) on Muscle Size in Older Adults. International Journal of Environmental Research and 

Public Health, 19. 

142.​Bezerra, E., Orssatto, L., Oliveira, S., Sakugawa, R., Ribeiro, A., Diefenthaeler, F., & Moro, A. 

(2020). One-year cessation following resistance training differently affects neuromuscular, body 

composition, and functional capacity in older adults. Sport Sciences for Health, 17, 347 - 355. 

https://doi.org/10.2478/hukin-2022-0017
https://doi.org/10.2478/hukin-2022-0017
https://doi.org/10.2478/hukin-2022-0017
https://pubmed.ncbi.nlm.nih.gov/24583542/
https://pubmed.ncbi.nlm.nih.gov/24583542/
https://doi.org/10.1519/JSC.0b013e3181d8e6b1
https://doi.org/10.1519/JSC.0b013e3181d8e6b1
https://doi.org/10.1519/JSC.0b013e3181d8e6b1
https://pmc.ncbi.nlm.nih.gov/articles/PMC3794479/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3794479/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3794479/
https://doi.org/10.1016/j.jsams.2013.09.012
https://doi.org/10.1016/j.jsams.2013.09.012
https://doi.org/10.1016/j.jsams.2013.09.012
https://doi.org/10.1016/j.jsams.2013.09.012
https://doi.org/10.3390/ijerph192114048
https://doi.org/10.3390/ijerph192114048
https://doi.org/10.3390/ijerph192114048
https://doi.org/10.1016/j.exger.2019.04.002
https://doi.org/10.1016/j.exger.2019.04.002
https://doi.org/10.1016/j.exger.2019.04.002
https://doi.org/10.1016/j.exger.2019.04.002
https://doi.org/10.3390/ijerph192114048
https://doi.org/10.3390/ijerph192114048
https://doi.org/10.3390/ijerph192114048
https://doi.org/10.1007/s11332-020-00695-7
https://doi.org/10.1007/s11332-020-00695-7
https://doi.org/10.1007/s11332-020-00695-7


 

143.​Campbell, E., Seynnes, O., Bottinelli, R., McPhee, J., Atherton, P., Jones, D., Butler-Browne, G., & 

Narici, M. (2013). Skeletal muscle adaptations to physical inactivity and subsequent retraining in 

young men. Biogerontology, 14, 247-259. 

144.​Leong, D. P., Teo, K. K., Rangarajan, S., Lopez-Jaramillo, P., Avezum, A., Jr, Orlandini, A., Seron, P., 

Ahmed, S. H., Rosengren, A., Kelishadi, R., Rahman, O., Swaminathan, S., Iqbal, R., Gupta, R., 

Lear, S. A., Oguz, A., Yusoff, K., Zatonska, K., Chifamba, J., Igumbor, E., … Prospective Urban 

Rural Epidemiology (PURE) Study investigators (2015). Prognostic value of grip strength: findings 

from the Prospective Urban Rural Epidemiology (PURE) study. Lancet (London, England), 

386(9990), 266–273. 

145.​Cui, M., Zhang, S., Liu, Y., Gang, X., & Wang, G. (2021). Grip Strength and the Risk of Cognitive 

Decline and Dementia: A Systematic Review and Meta-Analysis of Longitudinal Cohort Studies. 

Frontiers in Aging Neuroscience, 13. 

146.​Winger, M., Caserotti, P., Cauley, J., Boudreau, R., Piva, S., Cawthon, P., Orwoll, E., Ensrud, K., 

Kado, D., & Strotmeyer, E. (2022). Lower Leg Power and Grip Strength are Associated with 

Increased Fall Injury Risk in Older Men: the Osteoporotic Fractures in Men (MrOS) Study.  The 

journals of gerontology. Series A, Biological sciences and medical sciences. 

147.​Pham, T., McNeil, J., Barker, A., Orchard, S., Newman, A., Robb, C., Ernst, M., Espinoza, S., 

Woods, R., Nelson, M., Beilin, L., & Hussain, S. (2023). Longitudinal association between 

handgrip strength, gait speed and risk of serious falls in a community-dwelling older population. 

PLOS ONE, 18. 

148.​Prato, S., De Andrade, S., Cabrera, M., Dip, R., Santos, H., Dellaroza, M., & Mesas, A. (2017). 

Frequency and factors associated with falls in adults aged 55 years or more. Revista de Saúde 

Pública, 51. 

149.​Winger, M., Caserotti, P., Cauley, J., Boudreau, R., Piva, S., Cawthon, P., Orwoll, E., Ensrud, K., 

Kado, D., & Strotmeyer, E. (2022). Lower Leg Power and Grip Strength are Associated with 

Increased Fall Injury Risk in Older Men: the Osteoporotic Fractures in Men (MrOS) Study.. The 

journals of gerontology. Series A, Biological sciences and medical sciences. 

150.​Prato, S., De Andrade, S., Cabrera, M., Dip, R., Santos, H., Dellaroza, M., & Mesas, A. (2017). 

Frequency and factors associated with falls in adults aged 55 years or more. Revista de Saúde 

Pública, 51. 

https://doi.org/10.1007/s10522-013-9427-6
https://doi.org/10.1007/s10522-013-9427-6
https://doi.org/10.1007/s10522-013-9427-6
https://doi.org/10.1016/S0140-6736(14)62000-6
https://doi.org/10.1016/S0140-6736(14)62000-6
https://doi.org/10.1016/S0140-6736(14)62000-6
https://doi.org/10.1016/S0140-6736(14)62000-6
https://doi.org/10.1016/S0140-6736(14)62000-6
https://doi.org/10.1016/S0140-6736(14)62000-6
https://doi.org/10.3389/fnagi.2021.625551
https://doi.org/10.3389/fnagi.2021.625551
https://doi.org/10.3389/fnagi.2021.625551
https://doi.org/10.1093/gerona/glac122
https://doi.org/10.1093/gerona/glac122
https://doi.org/10.1093/gerona/glac122
https://doi.org/10.1093/gerona/glac122
https://doi.org/10.1371/journal.pone.0285530
https://doi.org/10.1371/journal.pone.0285530
https://doi.org/10.1371/journal.pone.0285530
https://doi.org/10.1371/journal.pone.0285530
https://doi.org/10.1590/S1518-8787.2017051005409
https://doi.org/10.1590/S1518-8787.2017051005409
https://doi.org/10.1590/S1518-8787.2017051005409
https://doi.org/10.1093/gerona/glac122
https://doi.org/10.1093/gerona/glac122
https://doi.org/10.1093/gerona/glac122
https://doi.org/10.1093/gerona/glac122
https://doi.org/10.1590/S1518-8787.2017051005409
https://doi.org/10.1590/S1518-8787.2017051005409
https://doi.org/10.1590/S1518-8787.2017051005409


 

151.​Yang, N., Hsu, N., Lin, C., Chen, H., Tsao, H., Lo, S., & Chou, P. (2018). Relationship between 

muscle strength and fall episodes among the elderly: the Yilan study, Taiwan. BMC Geriatrics, 18. 

152.​Sayer, A., & Kirkwood, T. (2015). Grip strength and mortality: a biomarker of ageing?. The Lancet, 

386, 226-227. 

153.​Huang, L., Shen, X., Zou, Y., & Wang, Y. (2024). Effects of BMI and grip strength on older adults' 

falls—A longitudinal study based on CHARLS. Frontiers in Public Health, 12. 

154.​Pratt, J., De Vito, G., Narici, M., Segurado, R., Dolan, J., Conroy, J., & Boreham, C. (2021). Grip 

strength performance from 9431 participants of the GenoFit study: normative data and 

associated factors. GeroScience. 

155.​Perna, F., Coa, K., Troiano, R., Lawman, H., Wang, C., Li, Y., Moser, R., Ciccolo, J., Comstock, B., & 

Kraemer, W. (2016). Muscular Grip Strength Estimates of the U.S. Population From the National 

Health and Nutrition Examination Survey 2011–2012. Journal of Strength and Conditioning 

Research. 

156.​Abdulkader, A.,, et al., (2017). Global, regional, and national incidence, prevalence, and years 

lived with disability for 328 diseases and injuries for 195 countries, 1990–2016: a systematic 

analysis for the Global Burden of Disease Study 2016. Lancet (London, England). 

157.​Buchbinder, R., Tulder, M., Öberg, B., Costa, L., Woolf, A., Schoene, M., Croft, P., Hartvigsen, J., 

Cherkin, D., Foster, N., Maher, C., Underwood, M., Anema, J., Chou, R., Cohen, S., Ferreira, M., 

Ferreira, P., Fritz, J., Genevay, S., Gross, D., Hancock, M., Hoy, D., Karppinen, J., Koes, B., 

Kongsted, A., Louw, Q., Peul, W., Pransky, G., Sieper, J., Smeets, R., & Turner, J. (2018). Low back 

pain: a call for action. The Lancet. 

158.​Maniadakis, N., & Gray, A. (1999). The economic burden of back pain in the UK. Pain. 

159.​Anderson, J. (1981). Low back pain - cause and prevention of long-term handicap (a critical 

review).. International rehabilitation medicine. 

160.​Main, C., Phillips, C., & Watson, P. (2008). Secondary Prevention in Health-Care and 

Occupational Settings in Musculoskeletal Conditions Focusing on Low Back Pain. 

161.​Cypress, B. (1983). Characteristics of physician visits for back symptoms: a national perspective.. 

American journal of public health. 

https://doi.org/10.1186/s12877-018-0779-2
https://doi.org/10.1186/s12877-018-0779-2
https://doi.org/10.1016/S0140-6736(14)62349-7
https://doi.org/10.1016/S0140-6736(14)62349-7
https://doi.org/10.3389/fpubh.2024.1415360
https://doi.org/10.3389/fpubh.2024.1415360
https://pmc.ncbi.nlm.nih.gov/articles/PMC8599604/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8599604/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8599604/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7197498/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7197498/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7197498/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7197498/
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(17)32154-2/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(17)32154-2/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(17)32154-2/fulltext
https://pubmed.ncbi.nlm.nih.gov/29573871/
https://pubmed.ncbi.nlm.nih.gov/29573871/
https://pubmed.ncbi.nlm.nih.gov/29573871/
https://pubmed.ncbi.nlm.nih.gov/29573871/
https://pubmed.ncbi.nlm.nih.gov/29573871/
https://pubmed.ncbi.nlm.nih.gov/10601677/
https://pubmed.ncbi.nlm.nih.gov/6458575/
https://pubmed.ncbi.nlm.nih.gov/6458575/
https://link.springer.com/chapter/10.1007/0-387-28919-4_21
https://link.springer.com/chapter/10.1007/0-387-28919-4_21
https://pubmed.ncbi.nlm.nih.gov/6219588/
https://pubmed.ncbi.nlm.nih.gov/6219588/


 

162.​Juniper, M., Le, T., & Mladsi, D. (2009). The epidemiology, economic burden, and 

pharmacological treatment of chronic low back pain in France, Germany, Italy, Spain and the UK: 

a literature-based review. Expert Opinion on Pharmacotherapy. 

163.​Yong, R., Mullins, P., & Bhattacharyya, N. (2021). Prevalence of chronic pain among adults in the 

United States.. Pain.  

164.​Yang, H., Haldeman, S., Lu, M., & Baker, D. (2016). Low Back Pain Prevalence and Related 

Workplace Psychosocial Risk Factors: A Study Using Data From the 2010 National Health 

Interview Survey.. Journal of manipulative and physiological therapeutics. 

165.​Lo, J., Chan, L., & Flynn, S. (2020). A Systematic Review of the Incidence, Prevalence, Costs, and 

Activity/Work Limitations of Amputation, Osteoarthritis, Rheumatoid Arthritis, Back Pain, 

Multiple Sclerosis, Spinal Cord Injury, Stroke, and Traumatic Brain Injury in the United States: A 

2019 Update.. Archives of physical medicine and rehabilitation. 

166.​Gupta, N., Doad, J., Singh, R., Chien, D., Cotroneo, M., Reid, D., Cloney, M., & Paul, D. (2024). 

Temporal Trends in the Epidemiology of Lower Back Pain in the United States.. Spine. 

167.​Grunau GL, Darlow B, Flynn T, et al. (2018). Red flags or red herrings? Redefining the role of red 

flags in low back pain to reduce overimaging. British Journal of Sports Medicine. 

168.​Roxas, M., & Jurenka, J. (2007). Colds and influenza: a review of diagnosis and conventional, 

botanical, and nutritional considerations.. Alternative medicine review : a journal of clinical 

therapeutic. 

169.​ Niska, R., Bhuiya, F., & Xu, J. (2010). National Hospital Ambulatory Medical Care Survey: 2007 

emergency department summary.. National health statistics reports. 

170.​Ferreira, M., et al.. (2023). Global, regional, and national burden of low back pain, 1990–2020, 

its attributable risk factors, and projections to 2050: a systematic analysis of the Global Burden 

of Disease Study 2021. The Lancet. Rheumatology. 

171.​St Sauver, J. L., Warner, D. O., Yawn, B. P., Jacobson, D. J., McGree, M. E., Pankratz, J. J., Melton, 

L. J., 3rd, Roger, V. L., Ebbert, J. O., & Rocca, W. A. (2013). Why patients visit their doctors: 

assessing the most prevalent conditions in a defined American population. Mayo Clinic 

proceedings. 

https://pubmed.ncbi.nlm.nih.gov/19874246/
https://pubmed.ncbi.nlm.nih.gov/19874246/
https://pubmed.ncbi.nlm.nih.gov/19874246/
https://pubmed.ncbi.nlm.nih.gov/33990113/
https://pubmed.ncbi.nlm.nih.gov/33990113/
https://pubmed.ncbi.nlm.nih.gov/27568831/
https://pubmed.ncbi.nlm.nih.gov/27568831/
https://pubmed.ncbi.nlm.nih.gov/27568831/
https://www.sciencedirect.com/science/article/pii/S0003999320302161
https://www.sciencedirect.com/science/article/pii/S0003999320302161
https://www.sciencedirect.com/science/article/pii/S0003999320302161
https://www.sciencedirect.com/science/article/pii/S0003999320302161
https://pubmed.ncbi.nlm.nih.gov/39262199/
https://pubmed.ncbi.nlm.nih.gov/39262199/
https://bjsm.bmj.com/content/52/8/488.info
https://bjsm.bmj.com/content/52/8/488.info
https://pubmed.ncbi.nlm.nih.gov/17397266/
https://pubmed.ncbi.nlm.nih.gov/17397266/
https://pubmed.ncbi.nlm.nih.gov/17397266/
https://pubmed.ncbi.nlm.nih.gov/20726217/
https://pubmed.ncbi.nlm.nih.gov/20726217/
https://pubmed.ncbi.nlm.nih.gov/37273833/
https://pubmed.ncbi.nlm.nih.gov/37273833/
https://pubmed.ncbi.nlm.nih.gov/37273833/
https://mayoclinic.elsevierpure.com/en/publications/why-patients-visit-their-doctors-assessing-the-most-prevalent-con
https://mayoclinic.elsevierpure.com/en/publications/why-patients-visit-their-doctors-assessing-the-most-prevalent-con
https://mayoclinic.elsevierpure.com/en/publications/why-patients-visit-their-doctors-assessing-the-most-prevalent-con
https://mayoclinic.elsevierpure.com/en/publications/why-patients-visit-their-doctors-assessing-the-most-prevalent-con


 

172.​Urits, I., Burshtein, A., Sharma, M., Testa, L., Gold, P., Orhurhu, V., Viswanath, O., Jones, M., 

Sidransky, M., Spektor, B., & Kaye, A. (2019). Low Back Pain, a Comprehensive Review: 

Pathophysiology, Diagnosis, and Treatment. Current Pain and Headache Reports. 

173.​Rubin, D. (2007). Epidemiology and risk factors for spine pain.. Neurologic clinics. 

174.​DePalma, M., Ketchum, J., & Saullo, T. (2011). What is the source of chronic low back pain and 

does age play a role?. Pain medicine. 

175.​Alshammari, H., Alshammari, A., Alshammari, S., & Ahamed, S. (2023). Prevalence of Chronic 

Pain After Spinal Surgery: A Systematic Review and Meta-Analysis. Cureus. 

176.​Sebaaly, A., Lahoud, M., Rizkallah, M., Kreichati, G., & Kharrat, K. (2018). Etiology, Evaluation, 

and Treatment of Failed Back Surgery Syndrome. Asian Spine Journal. 

177.​Jones, M., Stratton, G., Reilly, T., & Unnithan, V. (2005). Biological risk indicators for recurrent 

non-specific low back pain in adolescents. British Journal of Sports Medicine. 

178.​Purcell, L., & Micheli, L. (2009). Low Back Pain in Young Athletes. Sports Health, 

179.​Panjabi, M. (2003). Clinical spinal instability and low back pain.. Journal of electromyography 

and kinesiology : official journal of the International Society of Electrophysiological Kinesiology. 

180.​Bontrup, C., Taylor, W., Fliesser, M., Visscher, R., Green, T., Wippert, P., & Zemp, R. (2019). Low 

back pain and its relationship with sitting behaviour among sedentary office workers.. Applied 

ergonomics. 

181.​Sitthipornvorakul, E., Klinsophon, T., Sihawong, R., & Janwantanakul, P. (2018). The effects of 

walking intervention in patients with chronic low back pain: A meta-analysis of randomized 

controlled trials.. Musculoskeletal science & practice, 

182.​Pocovi, N., De Campos, T., Lin, C., Merom, D., Tiedemann, A., & Hancock, M. (2021). Walking, 

Cycling, and Swimming for Nonspecific Low Back Pain: A Systematic Review With Meta-analysis.. 

The Journal of orthopaedic and sports physical therapy. 

183.​Hendrick, P., Wake, A., Tikkisetty, A., Wulff, L., Yap, C., & Milosavljevic, S. (2010). The 

effectiveness of walking as an intervention for low back pain: a systematic review. European 

Spine Journal. 

https://pubmed.ncbi.nlm.nih.gov/30854609/
https://pubmed.ncbi.nlm.nih.gov/30854609/
https://pubmed.ncbi.nlm.nih.gov/30854609/
https://www.sciencedirect.com/science/article/pii/S0733861907000059
https://pubmed.ncbi.nlm.nih.gov/21266006/
https://pubmed.ncbi.nlm.nih.gov/21266006/
https://pubmed.ncbi.nlm.nih.gov/37575867/
https://pubmed.ncbi.nlm.nih.gov/37575867/
https://pubmed.ncbi.nlm.nih.gov/29879788/
https://pubmed.ncbi.nlm.nih.gov/29879788/
https://pmc.ncbi.nlm.nih.gov/articles/PMC1725147/
https://pmc.ncbi.nlm.nih.gov/articles/PMC1725147/
https://pubmed.ncbi.nlm.nih.gov/23015874/
https://pubmed.ncbi.nlm.nih.gov/12832167/
https://pubmed.ncbi.nlm.nih.gov/12832167/
https://pubmed.ncbi.nlm.nih.gov/31422243/
https://pubmed.ncbi.nlm.nih.gov/31422243/
https://pubmed.ncbi.nlm.nih.gov/31422243/
https://www.sciencedirect.com/science/article/abs/pii/S2468781217301820
https://www.sciencedirect.com/science/article/abs/pii/S2468781217301820
https://www.sciencedirect.com/science/article/abs/pii/S2468781217301820
https://pubmed.ncbi.nlm.nih.gov/34783263/
https://pubmed.ncbi.nlm.nih.gov/34783263/
https://pubmed.ncbi.nlm.nih.gov/34783263/
https://pubmed.ncbi.nlm.nih.gov/20414688/
https://pubmed.ncbi.nlm.nih.gov/20414688/
https://pubmed.ncbi.nlm.nih.gov/20414688/


 

184.​Longland, T., Oikawa, S., Mitchell, C., Devries, M., & Phillips, S. (2016). Higher compared with 

lower dietary protein during an energy deficit combined with intense exercise promotes greater 

lean mass gain and fat mass loss: a randomized trial.. The American journal of clinical nutrition, 

103 3, 738-46. 

185.​Bhasin, S., Apovian, C., Travison, T., Pencina, K., Moore, L., Huang, G., Campbell, W., Li, Z., 

Howland, A., Chen, R., Knapp, P., Singer, M., Shah, M., Secinaro, K., Eder, R., Hally, K., Schram, H., 

Bearup, R., Beleva, Y., McCarthy, A., Woodbury, E., Mckinnon, J., Fleck, G., Storer, T., & Basaria, S. 

(2018). Effect of Protein Intake on Lean Body Mass in Functionally Limited Older Men: A 

Randomized Clinical Trial. JAMA Internal Medicine, 178, 530–541. 

186.​Park, Y., Choi, J., & Hwang, H. (2018). Protein supplementation improves muscle mass and 

physical performance in undernourished prefrail and frail elderly subjects: a randomized, 

double-blind, placebo-controlled trial.. The American journal of clinical nutrition, 108 5, 

1026-1033. 

187.​Deutz, N. E., Bauer, J. M., Barazzoni, R., Biolo, G., Boirie, Y., Bosy-Westphal, A., Cederholm, T., 

Cruz-Jentoft, A., Krznariç, Z., Nair, K. S., Singer, P., Teta, D., Tipton, K., & Calder, P. C. (2014). 

Protein intake and exercise for optimal muscle function with aging: recommendations from the 

ESPEN Expert Group. Clinical nutrition (Edinburgh, Scotland), 33(6), 929–936. 

188.​Roschel, H., Gualano, B., Ostojic, S., & Rawson, E. (2021). Creatine Supplementation and Brain 

Health. Nutrients, 13. 

189.​Forbes, S., Cordingley, D., Cornish, S., Gualano, B., Roschel, H., Ostojić, S., Rawson, E., Roy, B., 

Prokopidis, K., Giannos, P., & Candow, D. (2022). Effects of Creatine Supplementation on Brain 

Function and Health. Nutrients, 14. 

190.​Dolan, E., Gualano, B., & Rawson, E. (2018). Beyond muscle: the effects of creatine 

supplementation on brain creatine, cognitive processing, and traumatic brain injury. European 

Journal of Sport Science, 19, 1 - 14. 

191.​Candow, D., Forbes, S., Ostojić, S., Prokopidis, K., Stock, M., Harmon, K., & Faulkner, P. (2023). 

“Heads Up” for Creatine Supplementation and its Potential Applications for Brain Health and 

Function. Sports Medicine (Auckland, N.z.), 53, 49 - 65. 

192.​Balestrino, M., & Adriano, E. (2019). Beyond sports: Efficacy and safety of creatine 

supplementation in pathological or paraphysiological conditions of brain and muscle. Medicinal 

Research Reviews, 39, 2427 - 2459. 

https://doi.org/10.3945/ajcn.115.119339
https://doi.org/10.3945/ajcn.115.119339
https://doi.org/10.3945/ajcn.115.119339
https://doi.org/10.3945/ajcn.115.119339
https://doi.org/10.1001/jamainternmed.2018.0008
https://doi.org/10.1001/jamainternmed.2018.0008
https://doi.org/10.1001/jamainternmed.2018.0008
https://doi.org/10.1001/jamainternmed.2018.0008
https://doi.org/10.1001/jamainternmed.2018.0008
https://doi.org/10.1093/ajcn/nqy214
https://doi.org/10.1093/ajcn/nqy214
https://doi.org/10.1093/ajcn/nqy214
https://doi.org/10.1093/ajcn/nqy214
https://doi.org/10.1016/j.clnu.2014.04.007
https://doi.org/10.1016/j.clnu.2014.04.007
https://doi.org/10.1016/j.clnu.2014.04.007
https://doi.org/10.1016/j.clnu.2014.04.007
https://doi.org/10.3390/nu13020586
https://doi.org/10.3390/nu13020586
https://doi.org/10.3390/nu14050921
https://doi.org/10.3390/nu14050921
https://doi.org/10.3390/nu14050921
https://doi.org/10.1080/17461391.2018.1500644
https://doi.org/10.1080/17461391.2018.1500644
https://doi.org/10.1080/17461391.2018.1500644
https://doi.org/10.1007/s40279-023-01870-9
https://doi.org/10.1007/s40279-023-01870-9
https://doi.org/10.1007/s40279-023-01870-9
https://doi.org/10.1002/med.21590
https://doi.org/10.1002/med.21590
https://doi.org/10.1002/med.21590


 

193.​Beal, M. (2011). Neuroprotective effects of creatine. Amino Acids, 40, 1305-1313. 

194.​Turner, C., Byblow, W., & Gant, N. (2015). Creatine Supplementation Enhances Corticomotor 

Excitability and Cognitive Performance during Oxygen Deprivation. The Journal of Neuroscience, 

35, 1773 - 1780. 

195.​Xu, C., Bi, S., Zhang, W., & Luo, L. (2024). The effects of creatine supplementation on cognitive 

function in adults: a systematic review and meta-analysis. Frontiers in Nutrition, 11. 

196.​Avgerinos, K., Spyrou, N., Bougioukas, K., & Kapogiannis, D. (2018). Effects of creatine 

supplementation on cognitive function of healthy individuals: A systematic review of 

randomized controlled trials. Experimental Gerontology, 108, 166-173. 

197.​Balestrino, M., & Adriano, E. (2019). Beyond sports: Efficacy and safety of creatine 

supplementation in pathological or paraphysiological conditions of brain and muscle. Medicinal 

Research Reviews, 39, 2427 - 2459. 

198.​Antonio, J., Candow, D., Forbes, S., Gualano, B., Jagim, A., Kreider, R., Rawson, E., Smith‐Ryan, A., 

VanDusseldorp, T., Willoughby, D., & Ziegenfuss, T. (2021). Common questions and 

misconceptions about creatine supplementation: what does the scientific evidence really 

show?. Journal of the International Society of Sports Nutrition, 18. 

199.​Calfee, R., & Fadale, P. (2006). Popular Ergogenic Drugs and Supplements in Young Athletes. 

Pediatrics, 117, e577 - e589. 

200.​Deldicque, L., Louis, M., Theisen, D., Nielens, H., Dehoux, M., Thissen, J., Rennie, M., & Francaux, 

M. (2005). Increased IGF mRNA in human skeletal muscle after creatine supplementation.. 

Medicine and science in sports and exercise, 37 5, 731-6 . 

201.​Aagaard, P. (2004). Making muscles "stronger": exercise, nutrition, drugs. Journal of 

musculoskeletal & neuronal interactions, 4 2, 165-74 . 

202.​Smith, J., & Dahm, D. (2000). Creatine use among a select population of high school athletes.. 

Mayo Clinic proceedings. 

203.​McGuine, T., Sullivan, J., & Bernhardt, D. (2002). Creatine supplementation in Wisconsin high 

school athletes.. WMJ : official publication of the State Medical Society of Wisconsin. 

204.​Metzl, J., Small, E., Levine, S., & Gershel, J. (2001). Creatine use among young athletes.. 

Pediatrics. 

https://doi.org/10.1007/s00726-011-0851-0
https://doi.org/10.1523/JNEUROSCI.3113-14.2015
https://doi.org/10.1523/JNEUROSCI.3113-14.2015
https://doi.org/10.1523/JNEUROSCI.3113-14.2015
https://doi.org/10.3389/fnut.2024.1424972
https://doi.org/10.3389/fnut.2024.1424972
https://doi.org/10.1016/j.exger.2018.04.013
https://doi.org/10.1016/j.exger.2018.04.013
https://doi.org/10.1016/j.exger.2018.04.013
https://doi.org/10.1002/med.21590
https://doi.org/10.1002/med.21590
https://doi.org/10.1002/med.21590
https://doi.org/10.1186/s12970-021-00412-w
https://doi.org/10.1186/s12970-021-00412-w
https://doi.org/10.1186/s12970-021-00412-w
https://doi.org/10.1186/s12970-021-00412-w
https://doi.org/10.1542/peds.2005-1429
https://doi.org/10.1542/peds.2005-1429
https://doi.org/10.1249/01.MSS.0000162690.39830.27
https://doi.org/10.1249/01.MSS.0000162690.39830.27
https://doi.org/10.1249/01.MSS.0000162690.39830.27
https://www.ncbi.nlm.nih.gov/pubmed/15615119
https://www.ncbi.nlm.nih.gov/pubmed/15615119
https://www.sciencedirect.com/science/article/pii/S0025619611630255?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0025619611630255?via%3Dihub
https://www.semanticscholar.org/paper/Creatine-supplementation-in-Wisconsin-high-school-McGuine-Sullivan/9319b7bca18a39ae0c83badb9f9a8da2d2f75597?utm_source=consensus
https://www.semanticscholar.org/paper/Creatine-supplementation-in-Wisconsin-high-school-McGuine-Sullivan/9319b7bca18a39ae0c83badb9f9a8da2d2f75597?utm_source=consensus
https://publications.aap.org/pediatrics/article/108/2/421/63924/Creatine-Use-Among-Young-Athletes?autologincheck=redirected
https://publications.aap.org/pediatrics/article/108/2/421/63924/Creatine-Use-Among-Young-Athletes?autologincheck=redirected


 

205.​Smith, J., & Dahm, D. (2000). Creatine use among a select population of high school athletes.. 

Mayo Clinic proceedings. 

206.​Antonio, J., Candow, D. G., Forbes, S. C., Gualano, B., Jagim, A. R., Kreider, R. B., Rawson, E. S., 

Smith-Ryan, A. E., VanDusseldorp, T. A., Willoughby, D. S., & Ziegenfuss, T. N. (2021). Common 

questions and misconceptions about creatine supplementation: what does the scientific 

evidence really show?. Journal of the International Society of Sports Nutrition. 

207.​Forbes, S. C., Candow, D. G., Krentz, J. R., Roberts, M. D., & Young, K. C. (2019). Changes in Fat 

Mass Following Creatine Supplementation and Resistance Training in Adults ≥50 Years of Age: A 

Meta-Analysis. Journal of functional morphology and kinesiology. 

208.​De Guingand, D., Palmer, K., Snow, R., Davies-Tuck, M., & Ellery, S. (2020). Risk of Adverse 

Outcomes in Females Taking Oral Creatine Monohydrate: A Systematic Review and 

Meta-Analysis. Nutrients. 

209.​Smith‐Ryan, A., Cabre, H., Eckerson, J., & Candow, D. (2021). Creatine Supplementation in 

Women’s Health: A Lifespan Perspective. Nutrients. 

210.​Baggish, A., Weiner, R., Kanayama, G., Hudson, J., Lu, M., Hoffmann, U., & Pope, H. (2017). 

Cardiovascular Toxicity of Illicit Anabolic-Androgenic Steroid Use. Circulation. 

211.​Bond, P., Smit, D., & De Ronde, W. (2022). Anabolic–androgenic steroids: How do they work and 

what are the risks?. Frontiers in Endocrinology. 

212.​Liu, J., & Wu, Y. (2019). Anabolic-androgenic steroids and cardiovascular risk. Chinese Medical 

Journal. 

213.​de Oliveira Vilar Neto, J., da Silva, C. A., Meneses, G. C., Pinto, D. V., Brito, L. C., da Cruz Fonseca, 

S. G., de Sousa Alves, R., Martins, A. M. C., de Oliveira Assumpção, C., & De Francesco Daher, E. 

(2020). Novel renal biomarkers show that creatine supplementation is safe: a double-blind, 

placebo-controlled randomized clinical trial. Toxicology research. 

214.​Almeida, D., Colombini, A., & Machado, M. (2020). Creatine supplementation improves 

performance, but is it safe? Double-blind placebo-controlled study. The Journal of sports 

medicine and physical fitness,  

https://www.sciencedirect.com/science/article/pii/S0025619611630255?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0025619611630255?via%3Dihub
https://pmc.ncbi.nlm.nih.gov/articles/PMC7871530/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7871530/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7871530/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7871530/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7739317/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7739317/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7739317/
https://www.mdpi.com/2072-6643/12/6/1780
https://www.mdpi.com/2072-6643/12/6/1780
https://www.mdpi.com/2072-6643/12/6/1780
https://www.mdpi.com/2072-6643/13/3/877
https://www.mdpi.com/2072-6643/13/3/877
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.116.026945
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.116.026945
https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2022.1059473/full
https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2022.1059473/full
https://journals.lww.com/cmj/fulltext/2019/09200/anabolic_androgenic_steroids_and_cardiovascular.12.aspx
https://journals.lww.com/cmj/fulltext/2019/09200/anabolic_androgenic_steroids_and_cardiovascular.12.aspx
https://pmc.ncbi.nlm.nih.gov/articles/PMC7329184/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7329184/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7329184/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7329184/
https://pubmed.ncbi.nlm.nih.gov/32597619/
https://pubmed.ncbi.nlm.nih.gov/32597619/
https://pubmed.ncbi.nlm.nih.gov/32597619/


 

215.​Kreider, R. B., Kalman, D. S., Antonio, J., Ziegenfuss, T. N., Wildman, R., Collins, R., Candow, D. G., 

Kleiner, S. M., Almada, A. L., & Lopez, H. L. (2017). International Society of Sports Nutrition 

position stand: safety and efficacy of creatine supplementation in exercise, sport, and medicine. 

Journal of the International Society of Sports Nutrition. 

216.​Ellington, W. (2001). Evolution and physiological roles of phosphagen systems.. Annual review of 

physiology. 

217.​Kreider, R., Ferreira, M., Wilson, M., Grindstaff, P., Plisk, S., Reinardy, J., Cantler, E., & Almada, A. 

(1998). Effects of creatine supplementation on body composition, strength, and sprint 

performance.. Medicine and science in sports and exercise. 

218.​Liao, H., Zhu, S., Li, Y., & Huang, D. (2024). The Synergistic Effect of Compound Sugar with 

Different Glycemic Indices Combined with Creatine on Exercise-Related Fatigue in Mice. Foods. 

219.​Steenge, G. R., Simpson, E. J., & Greenhaff, P. L. (2000). Protein- and carbohydrate-induced 

augmentation of whole body creatine retention in humans. Journal of applied physiology. 

220.​Kreider, R. B., Jäger, R., & Purpura, M. (2022). Bioavailability, Efficacy, Safety, and Regulatory 

Status of Creatine and Related Compounds: A Critical Review. Nutrients. 

221.​Wang, Z., Qiu, B., Li, R., Han, Y., Petersen, C., Liu, S., Zhang, Y., Liu, C., Candow, D. G., & Del Coso, 

J. (2024). Effects of Creatine Supplementation and Resistance Training on Muscle Strength Gains 

in Adults <50 Years of Age: A Systematic Review and Meta-Analysis. Nutrients. 

222.​Ostojic, S. M., & Ahmetovic, Z. (2008). Gastrointestinal distress after creatine supplementation 

in athletes: are side effects dose dependent?. Research in sports medicine (Print). 

223.​Eghbali, E., Arazi, H., & Suzuki, K. (2024). Supplementing With Which Form of Creatine 

(Hydrochloride or Monohydrate) Alongside Resistance Training Can Have More Impacts on 

Anabolic/Catabolic Hormones, Strength and Body Composition?. Physiological research. 

224.​Alraddadi, E., Lillico, R., Vennerstrom, J., Lakowski, T., & Miller, D. (2018). Absolute Oral 

Bioavailability of Creatine Monohydrate in Rats: Debunking a Myth. Pharmaceutics. 

225.​Hultman, E., Söderlund, K., Timmons, J. A., Cederblad, G., & Greenhaff, P. L. (1996). Muscle 

creatine loading in men. Journal of applied physiology. 

https://pmc.ncbi.nlm.nih.gov/articles/PMC5469049/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5469049/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5469049/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5469049/
https://www.annualreviews.org/content/journals/10.1146/annurev.physiol.63.1.289
https://www.annualreviews.org/content/journals/10.1146/annurev.physiol.63.1.289
https://journals.lww.com/acsm-msse/fulltext/1998/01000/effects_of_creatine_supplementation_on_body.11.aspx
https://journals.lww.com/acsm-msse/fulltext/1998/01000/effects_of_creatine_supplementation_on_body.11.aspx
https://journals.lww.com/acsm-msse/fulltext/1998/01000/effects_of_creatine_supplementation_on_body.11.aspx
https://www.mdpi.com/2304-8158/13/3/489?utm_source=chatgpt.com
https://www.mdpi.com/2304-8158/13/3/489?utm_source=chatgpt.com
https://pubmed.ncbi.nlm.nih.gov/10956365/
https://pubmed.ncbi.nlm.nih.gov/10956365/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8912867/?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC8912867/?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC11547435/?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC11547435/?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC11547435/?utm_source=chatgpt.com
https://pubmed.ncbi.nlm.nih.gov/18373286/
https://pubmed.ncbi.nlm.nih.gov/18373286/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11629957/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11629957/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11629957/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5874844/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5874844/
https://pubmed.ncbi.nlm.nih.gov/8828669/
https://pubmed.ncbi.nlm.nih.gov/8828669/


 

226.​Feuerbacher, J., Von Schöning, V., Melcher, J., Notbohm, H., Freitag, N., & Schumann, M. (2021). 

Short-Term Creatine Loading Improves Total Work and Repetitions to Failure but Not 

Load–Velocity Characteristics in Strength-Trained Men. Nutrients. 

227.​Kreider, R. B., Kalman, D. S., Antonio, J., Ziegenfuss, T. N., Wildman, R., Collins, R., Candow, D. G., 

Kleiner, S. M., Almada, A. L., & Lopez, H. L. (2017). International Society of Sports Nutrition 

position stand: safety and efficacy of creatine supplementation in exercise, sport, and medicine. 

Journal of the International Society of Sports Nutrition. 

228.​Forbes, S., Candow, D., Ostojić, S., Roberts, M., & Chilibeck, P. (2021). Meta-Analysis Examining 

the Importance of Creatine Ingestion Strategies on Lean Tissue Mass and Strength in Older 

Adults. Nutrients. 

229.​Greenhaff, P.L. (1997). The nutritional biochemistry of creatine. Journal of Nutritional 

Biochemistry. 

230.​Jäger, R., Purpura, M., Shao, A., Inoue, T., & Kreider, R. B. (2011). Analysis of the efficacy, safety, 

and regulatory status of novel forms of creatine. Amino acids. 

231.​Powers, M., Arnold, B., Weltman, A., Perrin, D., Mistry, D., Kahler, D., Kraemer, W., & Volek, J. 

(2003). Creatine Supplementation Increases Total Body Water Without Altering Fluid 

Distribution.. Journal of athletic training, 38 1, 44-50 . 

232.​Marini, A., Schincaglia, R., Candow, D., & Pimentel, G. (2024). Effect of Creatine Supplementation 

on Body Composition and Malnutrition-Inflammation Score in Hemodialysis Patients: An 

Exploratory 1-Year, Balanced, Double-Blind Design. Nutrients, 16. 

233.​Moore, S., Gordon, A., Cabre, H., Hackney, A., & Smith‐Ryan, A. (2023). A Randomized Controlled 

Trial of Changes in Fluid Distribution across Menstrual Phases with Creatine Supplementation. 

Nutrients, 15. 

234.​Brooks, S., Candow, D., Roe, A., Fehrenkamp, B., Wilk, V., Bailey, J., Krumpl, L., & Brown, A. 

(2023). Creatine monohydrate supplementation changes total body water and DXA lean mass 

estimates in female collegiate dancers. Journal of the International Society of Sports Nutrition, 

20. 

235.​Hall, M., & Trojian, T. (2013). Creatine Supplementation. 

https://www.semanticscholar.org/paper/Short-Term-Creatine-Loading-Improves-Total-Work-and-Feuerbacher-Sch%C3%B6ning/1ece42a7c38ed5b244785b56fcddd0a47adfbe1f
https://www.semanticscholar.org/paper/Short-Term-Creatine-Loading-Improves-Total-Work-and-Feuerbacher-Sch%C3%B6ning/1ece42a7c38ed5b244785b56fcddd0a47adfbe1f
https://www.semanticscholar.org/paper/Short-Term-Creatine-Loading-Improves-Total-Work-and-Feuerbacher-Sch%C3%B6ning/1ece42a7c38ed5b244785b56fcddd0a47adfbe1f
https://pubmed.ncbi.nlm.nih.gov/28615996/
https://pubmed.ncbi.nlm.nih.gov/28615996/
https://pubmed.ncbi.nlm.nih.gov/28615996/
https://pubmed.ncbi.nlm.nih.gov/28615996/
https://www.semanticscholar.org/paper/Meta-Analysis-Examining-the-Importance-of-Creatine-Forbes-Candow/934bfe0b5ad92f6a7b0f01f132693d37ef912db3?utm_source=consensus
https://www.semanticscholar.org/paper/Meta-Analysis-Examining-the-Importance-of-Creatine-Forbes-Candow/934bfe0b5ad92f6a7b0f01f132693d37ef912db3?utm_source=consensus
https://www.semanticscholar.org/paper/Meta-Analysis-Examining-the-Importance-of-Creatine-Forbes-Candow/934bfe0b5ad92f6a7b0f01f132693d37ef912db3?utm_source=consensus
https://www.sciencedirect.com/science/article/pii/S0955286397001162
https://www.sciencedirect.com/science/article/pii/S0955286397001162
https://pubmed.ncbi.nlm.nih.gov/21424716/
https://pubmed.ncbi.nlm.nih.gov/21424716/
https://pmc.ncbi.nlm.nih.gov/articles/PMC155510/
https://pmc.ncbi.nlm.nih.gov/articles/PMC155510/
https://pmc.ncbi.nlm.nih.gov/articles/PMC155510/
https://doi.org/10.3390/nu16050615
https://doi.org/10.3390/nu16050615
https://doi.org/10.3390/nu16050615
https://doi.org/10.3390/nu15020429
https://doi.org/10.3390/nu15020429
https://doi.org/10.3390/nu15020429
https://doi.org/10.1080/15502783.2023.2193556
https://doi.org/10.1080/15502783.2023.2193556
https://doi.org/10.1080/15502783.2023.2193556
https://doi.org/10.1080/15502783.2023.2193556
https://doi.org/10.1519/00126548-199908000-00003


 

236.​De Guingand, D., Palmer, K., Snow, R., Davies-Tuck, M., & Ellery, S. (2020). Risk of Adverse 

Outcomes in Females Taking Oral Creatine Monohydrate: A Systematic Review and 

Meta-Analysis. Nutrients, 12. 

237.​Antonio, J., Candow, D., Forbes, S., Gualano, B., Jagim, A., Kreider, R., Rawson, E., Smith‐Ryan, A., 

VanDusseldorp, T., Willoughby, D., & Ziegenfuss, T. (2021). Common questions and 

misconceptions about creatine supplementation: what does the scientific evidence really 

show?. Journal of the International Society of Sports Nutrition, 18. 

238.​Hultman, E., Söderlund, K., Timmons, J., Cederblad, G., & Greenhaff, P. (1996). Muscle creatine 

loading in men.. Journal of applied physiology, 81 1, 232-7 . 

239.​Van Loon, L., Oosterlaar, A., Hartgens, F., Hesselink, M., Snow, R., & Wagenmakers, A. (2003). 

Effects of creatine loading and prolonged creatine supplementation on body composition, fuel 

selection, sprint and endurance performance in humans.. Clinical science, 104 2, 153-62. 

240.​Stokes, T., Hector, A., Morton, R., McGlory, C., & Phillips, S. (2018). Recent Perspectives 

Regarding the Role of Dietary Protein for the Promotion of Muscle Hypertrophy with Resistance 

Exercise Training. Nutrients, 10. 

241.​Sobral, C., Gomes, D., Silva, M., Martins, P., & Baltazar, A. (2020). Whey protein supplementation 

in muscle hypertrophy. European Journal of Public Health, 30. 

242.​Han, J. (2024). The Regulatory Role of Nutrients in Muscle Protein Synthesis (MPS) and Muscle 

Protein Breakdown (MPB) with Resistance Exercise. MedScien. 

243.​Witard, O., Wardle, S., Macnaughton, L., Hodgson, A., & Tipton, K. (2016). Protein 

Considerations for Optimising Skeletal Muscle Mass in Healthy Young and Older Adults. 

Nutrients, 8. 

244.​Phillips, S. (2014). A Brief Review of Critical Processes in Exercise-Induced Muscular Hypertrophy. 

Sports Medicine (Auckland, N.z.), 44, 71 - 77. 

245.​Vecchio, F. (2022). Body Recomposition: would it be possible to induce fat loss and muscle 

hypertrophy at the same time?. Revista Brasileira de Cineantropometria & Desempenho 

Humano. 

246.​Kitaoka, Y., Nakazato, K., & Ogasawara, R. (2016). Combined effects of resistance training and 

calorie restriction on mitochondrial fusion and fission proteins in rat skeletal muscle.. Journal of 

applied physiology, 121 3, 806-810 . 

https://doi.org/10.3390/nu12061780
https://doi.org/10.3390/nu12061780
https://doi.org/10.3390/nu12061780
https://doi.org/10.1186/s12970-021-00412-w
https://doi.org/10.1186/s12970-021-00412-w
https://doi.org/10.1186/s12970-021-00412-w
https://doi.org/10.1186/s12970-021-00412-w
https://doi.org/10.1152/JAPPL.1996.81.1.232
https://doi.org/10.1152/JAPPL.1996.81.1.232
https://doi.org/10.1042/CS20020159
https://doi.org/10.1042/CS20020159
https://doi.org/10.1042/CS20020159
https://doi.org/10.3390/nu10020180
https://doi.org/10.3390/nu10020180
https://doi.org/10.3390/nu10020180
https://doi.org/10.1093/eurpub/ckaa040.004
https://doi.org/10.1093/eurpub/ckaa040.004
https://doi.org/10.61173/0rmjvn25
https://doi.org/10.61173/0rmjvn25
https://doi.org/10.3390/nu8040181
https://doi.org/10.3390/nu8040181
https://doi.org/10.3390/nu8040181
https://doi.org/10.1007/s40279-014-0152-3
https://doi.org/10.1007/s40279-014-0152-3
https://doi.org/10.1590/1980-0037.2022v24e86265
https://doi.org/10.1590/1980-0037.2022v24e86265
https://doi.org/10.1590/1980-0037.2022v24e86265
https://doi.org/10.1152/japplphysiol.00465.2016
https://doi.org/10.1152/japplphysiol.00465.2016
https://doi.org/10.1152/japplphysiol.00465.2016


 

247.​Nunn, E., Jaiswal, N., Gavin, M., Uehara, K., Stefkovich, M., Drareni, K., Calhoun, R., Lee, M., 

Holman, C., Baur, J., Seale, P., & Titchenell, P. (2024). Antibody blockade of activin type II 

receptors preserves skeletal muscle mass and enhances fat loss during GLP-1 receptor agonism. 

Molecular Metabolism, 80. 

248.​Thonusin, C., Pantiya, P., Kongkaew, A., Nawara, W., Arunsak, B., Sriwichaiin, S., Chattipakorn, N., 

& Chattipakorn, S. (2023). Exercise and Caloric Restriction Exert Different Benefits on Skeletal 

Muscle Metabolism in Aging Condition. Nutrients, 15. 

249.​Martin‐Rincon, M., Pérez‐López, A., Morales‐Alamo, D., Perez‐Suarez, I., De Pablos-Velasco, P., 

Perez-Valera, M., Pérez-Regalado, S., Martinez-Canton, M., Gelabert-Rebato, M., Juan-Habib, J., 

Holmberg, H., & Calbet, J. (2019). Exercise Mitigates the Loss of Muscle Mass by Attenuating the 

Activation of Autophagy during Severe Energy Deficit. Nutrients, 11. 

250.​Slater, G., Dieter, B., Marsh, D., Helms, E., Shaw, G., & Iraki, J. (2019). Is an Energy Surplus 

Required to Maximize Skeletal Muscle Hypertrophy Associated With Resistance Training. 

Frontiers in Nutrition, 6. 

251.​Howarth, N., Huang, T., Roberts, S., Lin, B., & McCrory, M. (2007). Eating patterns and dietary 

composition in relation to BMI in younger and older adults. International Journal of Obesity, 31, 

675-684. 

252.​Palmer, M., Capra, S., & Baines, S. (2009). Association between eating frequency, weight, and 

health.. Nutrition reviews, 67 7, 379-90. 

253.​Eaton, M., Probst, Y., Foster, T., Messore, J., & Robinson, L. (2024). A systematic review of 

observational studies exploring the relationship between health and non-weight-centric eating 

behaviours. Appetite, 199. 

254.​Tilles-Tirkkonen, T., Aittola, K., Männikkö, R., Absetz, P., Kolehmainen, M., Schwab, U., Lindström, 

J., Lakka, T., Pihlajamäki, J., & Karhunen, L. (2019). Eating Competence Is Associated with Lower 

Prevalence of Obesity and Better Insulin Sensitivity in Finnish Adults with Increased Risk for Type 

2 Diabetes: The StopDia Study. Nutrients, 12. 

255.​Schwingshackl, L., Nitschke, K., Zähringer, J., Bischoff, K., Lohner, S., Torbahn, G., Schlesinger, S., 

Schmucker, C., & Meerpohl, J. (2020). Impact of Meal Frequency on Anthropometric Outcomes: 

A Systematic Review and Network Meta-Analysis of Randomized Controlled Trials.. Advances in 

nutrition. 

https://doi.org/10.1016/j.molmet.2024.101880
https://doi.org/10.1016/j.molmet.2024.101880
https://doi.org/10.1016/j.molmet.2024.101880
https://doi.org/10.1016/j.molmet.2024.101880
https://doi.org/10.3390/nu15235004
https://doi.org/10.3390/nu15235004
https://doi.org/10.3390/nu15235004
https://doi.org/10.3390/nu11112824
https://doi.org/10.3390/nu11112824
https://doi.org/10.3390/nu11112824
https://doi.org/10.3390/nu11112824
https://doi.org/10.3389/fnut.2019.00131
https://doi.org/10.3389/fnut.2019.00131
https://doi.org/10.3389/fnut.2019.00131
https://doi.org/10.1038/sj.ijo.0803456
https://doi.org/10.1038/sj.ijo.0803456
https://doi.org/10.1038/sj.ijo.0803456
https://doi.org/10.1111/j.1753-4887.2009.00204.x.
https://doi.org/10.1111/j.1753-4887.2009.00204.x.
https://doi.org/10.1016/j.appet.2024.107361
https://doi.org/10.1016/j.appet.2024.107361
https://doi.org/10.1016/j.appet.2024.107361
https://doi.org/10.3390/nu12010104
https://doi.org/10.3390/nu12010104
https://doi.org/10.3390/nu12010104
https://doi.org/10.3390/nu12010104
https://doi.org/10.1093/advances/nmaa056
https://doi.org/10.1093/advances/nmaa056
https://doi.org/10.1093/advances/nmaa056
https://doi.org/10.1093/advances/nmaa056


 

256.​Pereira, A., Lisbôa, C., & Costa, J. (2018). High protein ingredients of microalgal origin: 

Obtainment and functional properties. Innovative Food Science & Emerging Technologies. 

257.​Kalman, D. (2014). Amino Acid Composition of an Organic Brown Rice Protein Concentrate and 

Isolate Compared to Soy and Whey Concentrates and Isolates. Foods, 3, 394 - 402. 

258.​Meganaharshini, M., Sudhakar, V., Bharathi, D., & Deepak, S. (2023). Review on recent trends in 

the application of protein concentrates and isolates – A food industry perspective. Food and 

Humanity. 

259.​Wolfe, R. (2017). Branched-chain amino acids and muscle protein synthesis in humans: myth or 

reality?. Journal of the International Society of Sports Nutrition, 14. 

260.​Kaspy, M., Hannaian, S., Bell, Z., & Churchward-Venne, T. (2023). The Effects of Branched-Chain 

Amino Acids on Muscle Protein Synthesis, Muscle Protein Breakdown, and Associated Molecular 

Signalling Responses in Humans: An Update.. Nutrition research reviews, 1-36 . 

261.​Master, P., & Macedo, R. (2020). Effects of dietary supplementation in sport and exercise: a 

review of evidence on milk proteins and amino acids. Critical Reviews in Food Science and 

Nutrition, 61, 1225 - 1239. 

262.​Xiao, C., Hendry, A., Kenney, L., & Bertinato, J. (2023). l-Lysine supplementation affects dietary 

protein quality and growth and serum amino acid concentrations in rats. Scientific Reports, 13. 

263.​Silva, M., Reboredo, F., & Lidon, F. (2022). Food Colour Additives: A Synoptical Overview on Their 

Chemical Properties, Applications in Food Products, and Health Side Effects. Foods, 11. 

264.​Sharma, R., Sultana, S., Rahman, M., Aovi, F., Jahan, F., Hossain, M., Brishti, S., Yamin, M., 

Ahmed, M., & Rauf, A. (2023). Food Color Additives in Hazardous Consequences of Human 

Health: An Overview.. Current topics in medicinal chemistry. 

265.​Sharma, R., Sultana, S., Rahman, M., Aovi, F., Jahan, F., Hossain, M., Brishti, S., Yamin, M., 

Ahmed, M., & Rauf, A. (2023). Food Color Additives in Hazardous Consequences of Human 

Health: An Overview.. Current topics in medicinal chemistry. 

266.​Zahran, S., Eltalawy, M., & Sheikh, N. (2024). Food Color Additives Applications in Food Products, 

and Related Health Hazards. Egyptian Journal of Animal Health. 

267.​Oplatowska-Stachowiak, M., & Elliott, C. (2017). Food colors: Existing and emerging food safety 

concerns. Critical Reviews in Food Science and Nutrition, 57, 524 - 548. 

https://doi.org/10.1016/J.IFSET.2018.02.015
https://doi.org/10.1016/J.IFSET.2018.02.015
https://doi.org/10.3390/foods3030394
https://doi.org/10.3390/foods3030394
https://doi.org/10.1016/j.foohum.2023.05.022
https://doi.org/10.1016/j.foohum.2023.05.022
https://doi.org/10.1016/j.foohum.2023.05.022
https://doi.org/10.1186/s12970-017-0184-9
https://doi.org/10.1186/s12970-017-0184-9
https://doi.org/10.1017/S0954422423000197
https://doi.org/10.1017/S0954422423000197
https://doi.org/10.1017/S0954422423000197
https://doi.org/10.1080/10408398.2020.1756216
https://doi.org/10.1080/10408398.2020.1756216
https://doi.org/10.1080/10408398.2020.1756216
https://doi.org/10.1038/s41598-023-47321-3
https://doi.org/10.1038/s41598-023-47321-3
https://doi.org/10.3390/foods11030379
https://doi.org/10.3390/foods11030379
https://doi.org/10.2174/1568026623666230117122433
https://doi.org/10.2174/1568026623666230117122433
https://doi.org/10.2174/1568026623666230117122433
https://doi.org/10.2174/1568026623666230117122433
https://doi.org/10.2174/1568026623666230117122433
https://doi.org/10.2174/1568026623666230117122433
https://doi.org/10.21608/ejah.2024.386386
https://doi.org/10.21608/ejah.2024.386386
https://doi.org/10.1080/10408398.2014.889652
https://doi.org/10.1080/10408398.2014.889652


 

268.​De Oliveira, Z., Da Costa, D., Da Silva Dos Santos, A., Da Silva Júnior, A., De Lima Silva, A., De 

Santana, R., Costa, I., De Sousa Ramos, S., Padilla, G., & Da Silva, S. (2024). Synthetic Colors in 

Food: A Warning for Children’s Health. International Journal of Environmental Research and 

Public Health, 21. 

269.​Fatemeh, G., Sajjad, M., Niloufar, R., Neda, S., Leila, S., & Khadijeh, M. (2021). Effect of 

melatonin supplementation on sleep quality: a systematic review and meta-analysis of 

randomized controlled trials. Journal of Neurology, 269, 205-216. 

270.​Cassimatis, M., Browne, G., & Orr, R. (2022). The utility of melatonin for the treatment of sleep 

disturbance following traumatic brain injury: A scoping review.. Archives of physical medicine 

and rehabilitation. 

271.​Foley, H., & Steel, A. (2019). Adverse events associated with oral administration of melatonin: A 

critical systematic review of clinical evidence.. Complementary therapies in medicine, 42, 65-81 . 

272.​Genario, R., Cipolla-Neto, J., Bueno, A., & Santos, H. (2020). Melatonin supplementation in the 

management of obesity and obesity-associated disorders: a review of physiological mechanisms 

and clinical applications.. Pharmacological research, 105254 . 

273.​Oksenberg, A., & Gadoth, N. (2016). Breathe well, sleep well: avoid the supine and adopt the 

lateral posture.. Sleep health, 2 2, 90-93 . 

274.​Sudelska, K., Sawińska, Z., Tarsa, G., Kępka, P., Łokczewska-Bojar, A., Kuziemkowska, D., Kużma, 

J., Rhaiem, R., Skotalczyk, M., & Łącka-Majcher, A. (2023). Health significance of body position 

during sleep - literature review. Journal of Education, Health and Sport. 

275.​Schuitenmaker, J., Kuipers, T., Nijhuis, R., Schijven, M., Smout, A., Fockens, P., & Bredenoord, A. 

(2022). Sleep positional therapy for nocturnal gastroesophageal reflux: a double-blind, 

randomized, sham-controlled trial.. Clinical gastroenterology and hepatology : the official clinical 

practice journal of the American Gastroenterological Association. 

276.​Cartwright, R. (1984). Effect of sleep position on sleep apnea severity.. Sleep, 7 2, 110-4 . 

277.​Walsh, L. K., Restaino, R. M., Martinez-Lemus, L. A., & Padilla, J. (2017). Prolonged leg bending 

impairs endothelial function in the popliteal artery. Physiological reports, 5(20), e13478. 

278.​Buckley JG, Nichols S, Bhattacharjee C (2018) Knee Compression Loading When Lying Supine: 

Effects of Foot Position on Mattress. J Musculoskelet Disord Treat 4:054.  

https://doi.org/10.3390/ijerph21060682
https://doi.org/10.3390/ijerph21060682
https://doi.org/10.3390/ijerph21060682
https://doi.org/10.3390/ijerph21060682
https://doi.org/10.1007/s00415-020-10381-w
https://doi.org/10.1007/s00415-020-10381-w
https://doi.org/10.1007/s00415-020-10381-w
https://doi.org/10.1016/j.apmr.2022.09.018
https://doi.org/10.1016/j.apmr.2022.09.018
https://doi.org/10.1016/j.apmr.2022.09.018
https://doi.org/10.1016/j.ctim.2018.11.003
https://doi.org/10.1016/j.ctim.2018.11.003
https://doi.org/10.1016/j.phrs.2020.105254
https://doi.org/10.1016/j.phrs.2020.105254
https://doi.org/10.1016/j.phrs.2020.105254
https://doi.org/10.1016/j.sleh.2016.02.001
https://doi.org/10.1016/j.sleh.2016.02.001
https://doi.org/10.12775/jehs.2023.16.01.015
https://doi.org/10.12775/jehs.2023.16.01.015
https://doi.org/10.12775/jehs.2023.16.01.015
https://doi.org/10.1016/j.cgh.2022.02.058
https://doi.org/10.1016/j.cgh.2022.02.058
https://doi.org/10.1016/j.cgh.2022.02.058
https://doi.org/10.1016/j.cgh.2022.02.058
https://doi.org/10.1093/SLEEP/7.2.110
https://doi.org/10.14814/phy2.13478
https://doi.org/10.14814/phy2.13478
http://doi.org/10.23937/2572-3243.1510054
http://doi.org/10.23937/2572-3243.1510054


 

279.​Radwan, A., Ashton, N., Gates, T., Kilmer, A., & VanFleet, M. (2021). Effect of different pillow 

designs on promoting sleep comfort, quality, & spinal alignment: A systematic review. European 

Journal of Integrative Medicine, 42, 101269. 

280.​Li, X., Hu, H., & Liao, S. (2018). Can Pillow Height Effect the Body Pressure Distribution and Sleep 

Comfort: a Study of Quinquagenarian Women. IOP Conference Series: Earth and Environmental 

Science, 128. 

281.​Chaiming, P. (2020). THE DEVELOPMENT OF PILLOW FOR HEALTHY PEOPLE: A PILOT STUDY. 

International Journal of Geomate, 19. 

282.​Tian, S., Yao, C., Wang, Y., Cao, X., Sun, Y., Wang, L., & Fan, Y. (2024). The individualized optimal 

pillow height and neck support design for side sleepers. Medical & biological engineering & 

computing. 

283.​Son, J., Jung, S., Song, H., Kim, J., Bang, S., & Bahn, S. (2020). A Survey of Koreans on Sleep 

Habits and Sleeping Symptoms Relating to Pillow Comfort and Support. International Journal of 

Environmental Research and Public Health, 17. 

284.​Lei, J., Yang, P., Yang, A., Gong, Y., Shang, P., & Yuan, X. (2021). Ergonomic Consideration in Pillow 

Height Determinants and Evaluation. Healthcare, 9. 

 

https://doi.org/10.1016/j.eujim.2020.101269
https://doi.org/10.1016/j.eujim.2020.101269
https://doi.org/10.1016/j.eujim.2020.101269
https://doi.org/10.1088/1755-1315/128/1/012128
https://doi.org/10.1088/1755-1315/128/1/012128
https://doi.org/10.1088/1755-1315/128/1/012128
https://doi.org/10.21660/2020.72.5536
https://doi.org/10.21660/2020.72.5536
https://doi.org/10.1007/s11517-024-03204-x
https://doi.org/10.1007/s11517-024-03204-x
https://doi.org/10.1007/s11517-024-03204-x
https://doi.org/10.3390/ijerph17010302
https://doi.org/10.3390/ijerph17010302
https://doi.org/10.3390/ijerph17010302
https://doi.org/10.3390/healthcare9101333
https://doi.org/10.3390/healthcare9101333

	 
	Independent Research & further reading 
	 
	Contents 
	Relationship between mental and physical health 
	“mental health is directly related to people's physical health. If you feel, if you look better and feel better about yourself, your mental health improves too.” 

	Engaging in difficult tasks: anterior mid-cingulate cortex (aMCC) 
	“Andrew Huberman told me this. He said that they've, neuroscience has found a part of the brain which is associated with doing hard things. I think he said basically that that part of the brain, and I'll put this up on the screen, grows the more hard things that you do. Mm-hmm. So you basically build the muscle of being able to do hard things. (...) Andrew Huberman was talking about was that if you start to like the thing that you actually didn't like in the beginning, then it no longer challenges that area of the brain. That area of the brain starts to shrink again.”. 

	Abdominal fat: nutrition vs exercise 
	“your abs are gonna be impacted most by your nutrition.” 

	 
	“Some people think doing sit-ups is the way to get rid of that stubborn belly fat. What is the answer in your view? It's, it's the level of the level of strictness of nutrition. And I mean the level of strictness. It's not just in the foods that you choose, but the consistency with which you choose them. So how long can you sustain this really clean diet? And I hate the word clean diet. 'cause usually when people say they eat clean, it's actually the first thing. It's a red flag that they don't.” 

	Physical appearance among CEOs 
	“But he said that the beauty dividend basically says that people that have that confidence that are perceived to be in better shape have an 8% higher earning potential every year of their life. But it, he also said something else to me, which punched me in the face, which is that of the, like Fortune 500 CEOs, 25% of them are in one classification, like aesthetically beautiful. So it could be height, for example. Mm-hmm. Whereas the general public, only 2% of them are above six one. But in the Fortune 500, 25% of them are. 

	Dietary fats, sugar and protein 
	“So by dietary fat is not the cause for concern that it once was, back in the eighties and nineties, everybody was supposed to stay away from fat. And I, I definitely was a product of that. I read too much about that growing up. I was fearful of dietary fat. I stayed away from it. I definitely had some health issues because of that. Um, but because it's, there are nine calories per gram of fat versus four calories per gram of protein or carbohydrate. There are much more calorie dense foods. So when you have fats on your plate in any way, shape or form, calorically, that dish is going to increase pretty quickly. So you have to be mindful of them. If you, if you want to lose weight and achieve a hypo caloric state to get there, you're gonna have to take in fewer calories than your, than your, than you're burning. That's why I would look at fat content.  
	 
	But sugar is just really not necessary. It's just one of those, um, things that our bodies do not need and, um, tends to be, uh, too inviting to the point where people have a hard time stopping eating sugar. So I think that's one of the fastest ways to, um, to get yourself on track is to, is to try to minimize the sugar content and the food, and again, have a respect for the contribution of fats because the calor calories themselves will grow, will grow.  
	 
	And then I look for protein, because I think that protein has a lot of benefits in terms of improving that ratio of fat to lean muscle, and also for its ability to satiate you. So if you're eating a higher protein food, you're likely going to find yourself feeling satisfied and full faster than if it's just a carbohydrate based meal” 

	How many hours are people sleeping? 
	“Even in cases of lower sleep totals, um, there's actually 27% of people report sleeping, uh, less than six hours a night, and 20% of people sleep four to five hours.” 

	Short sleeper syndrome 
	“There are two genes that are actually responsible for, uh, short sleep or syndrome. In other words, where you can get away with less sleep because it, it optimizes, um, gene expression for wakefulness. And brainstorm activity that allows you to wake up easier, uh, and feel more. Uh, recuperated and energized. And the downside to that is that only one to 3% of the population has that. So unless I got really lucky in terms of that, then I might be, you know, playing a game that I ultimately can't win. Mm-hmm. Um, but I think that there is a possibility that some people can't operate better on lower sleep totals than others.” 

	Anabolic steroids and growth hormone: abdominal enlargement 
	“You know, sometimes you see, um, older bodybuilders, like former bodybuilders and they kind of look a bit bloated. Mm-hmm. What is that? And that's usually anabolic steroid use that causes that or growth hormone. Um, that doesn't generally come from natural occurrences where your, where your belly gets so bloated like that. I mean, sometimes if you have, um, different types of hernias, you can get hernias actually within the abdomen, not just in the inguinal, um, you know, in the groin area. That could cause some of that distension in the ab but not that global bloating that you get there. That's really usually a tell time, a telltale sign of like growth hormone use, something that they've, that they've abused that causes the, the organs underneath to actually grow and cause distension pushing out of the belly.” 

	Testosterone levels after cessation of TRT 
	“there's a lot of cases where people have extremely bottom out testosterone levels and there's nothing medically that can be done other than the testosterone that's not being made. I completely appreciate that. But as you've noted, the rise in interest in TRT is coming from a lot of the documentation of people talking about their use of it and, and how, you know, they, it's, it's physically changing them and they're doing it at a, at a rate. Like it's, it's becoming option one. Like what about maximizing your natural potential first, you know, before declaring yourself as low testosterone, even at levels like of 400 and 500 and then going and using testosterone, like you're gonna be on that for the rest of your life if you pursue that path, you know, once you decide to replace your body's own natural testosterone level with exogenous testosterone, you're gonna have to rely on that for the rest of your life. Now some people can get off of that and then try to restore their body's ability to produce testosterone,

	Resistance training and reduction of body fat 
	“you will lose some body fat by simply building more muscle. Okay. Because you'll metabolically become more active so you'll be able to lose some of that body fat.”  

	Strength training to combat age-related muscle mass decline  
	“So hypertrophy and strength building is gonna be really important because we are gonna, again, like I talked about before, you're going to naturally lose strength every passing decade. You know, up to eight to 10% per decade as you, as you pass the age of 50. So you need to make sure that you are doing something to stave that off. You can dramatically slow that down by engaging in strength training and engaging in regular weight training with the purpose of trying to build muscle. But you, you have to do that, the brain ages. So having challenges to your balance, having challenges to your ability to, um, maintain muscle recruitment. 'cause that's, again, neurologically, your brain, your neurons start to fire at a slower pace. You need to train these things. Reactivity reaction, you know, reaction skills.”  

	 
	Increased risk of falling in elderly people 
	“the fall risk uh, increases, uh, exponentially as you get older. Um, a lot of it has to do with something we'll talk about, um, with the thoracic spine and losing mobility there.” 

	Maintaining strength is most effective in maintaining muscle mass and performance 
	“there's a pyramid, right? If you look at the, the, the old nutrition pyramid, there's a bottom, which is supposed to be represent the, the, like, all the things you're supposed to work on. And then it kind of fine tunes and works its way up at the bottom of the pyramid, most would say is strength, right? You gotta, you gotta maintain your strength. And then above that you gotta maintain your, your muscle mass, like the amount of lean muscle you carry. And above that you're. Ability to perform because of those two attributes.” 

	Longevity: flexibility and mobility 
	“So the real root of longevity and fitness is really in your ability to maintain mobility, flexibility and stability. Flexibility is the muscle length and in the, and the ability to change the length of the muscle. Mobility is the joint excursions, the ability to move your joints in, in, in, um, their full range of motion.” 

	How to improve flexibility and mobility 
	“How much work have I got to put in to become more flexible and to improve my mobility? Not, not much. It just has to be consistent. So I mean, I think if you were to devote even five to 10 minutes a day of stretching the areas that are tight, and again, this is very individual, like one thing that I always stressed, even when I was in baseball, every player from me got an individual program and it was based off of a comprehensive assessment.” 

	Maximise your longevity: are there key exercises? 
	“You, you say that there are five key exercises you need to be able to maximize your longevity and quality of life that kind of dovetail into this. The single leg Romanian, deadlift the squat and reach the sumo stance. Hold the posterior chain pushup and hip abductions.”  

	Exercising in all body planes is crucial for complete strength building  
	“if you look at most leg exercises, the squat, the deadlift, they're occurring in the sagittal plane, which is this front to back plane. One of my favorite exercises of all time is the lunge, right? So I love the exercise, but it's still occurring front to back in this plane here, getting exercises that work the other two planes, and mostly through rotation. But working this frontal plane, this side to side, is really important to producing a complete person, right, with complete levels of strength. And because they're not the primary exercises that do that, like that sideline hip raise, that that we, that I, I showed you is not one of the big exercises that are most important that are gonna be up on your list. You're gonna do your squats first, and you're gonna maybe not never do those, but it doesn't mean that that muscle didn't matter, right? Those muscles are there for a reason and they need to be developed. I, I remember so many times taking some of the most powerful baseball players, the leading home 

	Thoracic spine: the key for rotational movement 
	“the spine, see for me, again, I focus a lot on the ability to function in space. And rotation is probably the area of biggest deficit. It's what we lose the most. And the reason for that is because. The area of the spine that's most responsible for functional rotation of the torso is gonna be here in the thoracic spine. So what that is, is anybody that wants to measure on themselves, it's right at the bottom of the, of the neck. So at the base of the neck, the height of the shoulders, and it runs down just to below the rib cage. So right where the rib cage ends is where the thoracic spine ends. It has so many far reaching implications because it shares its range of motion between two different directions. So its ability to go front to back again. He can bend forward and back. We can slump forward, we can go back, right? You wanna have, ideally about 40 degrees of flexion in that area and about 25 degrees of extension through that area” 

	Rotation, rotation, rotation 
	“So maintaining thoracic extension maintains your ability to rotate. The ability to rotate in space is one of the most important functional requirements we have. When you're, when you're falling, as you get older, you're likely reaching spontaneously to grab something, to regain control before you crash down and maybe break a hip. Mm-hmm. Functionally, as an athlete, your ability to perform is all about rotation. You know, you don't usually just move in one plane like this if you're a football player, American or not. You're rotating all the time. You generate force as a soccer player, you know, by kicking across your body. Mmhmm. Right. By throwing a baseball, it's all about rotation. You need to hold onto rotation, but what, what we lose is the ability to extend at our spine. By the age of between 50 and 60 people will have lost 25 to 35% of their ability. Their mobility in this area. You see it. That's horrible. You see it as well”  

	Thoracic spine exercises to maintain mobility 
	“So the more that you work on maintaining your ability to extend through the thoracic spine, then you don't like develop those downstream adaptations that happen from always being there. So what happens once you get in this position? You lose, um, flexibility through other joints again, if you get, get in that position again.” 

	Posture and lung capacity 
	“Get the low back, the lumbar spine is supposed to be a stable area of your body. (…) If you are in this compressed position where you're rounded forward, hunched over. You actually don't even get good lung inflation. It's like trying to inflate a balloon inside of a box that won't open. You can't get the lungs to inflate properly, lack of properly in, um, uh, uh, operating lungs are gonna cause you to be more fatigued throughout the day. And it cause you to feel, uh, less rested at night. So these, these, this area has so many up, up and down, uh, ramifications that you need to really focus on it.”  

	Suggested frequency and duration of exercise 
	“the nice thing about these drills is they don't have to be done for more than a few weeks consistently to actually start to see the benefits and to feel what happens when you start to become less restricted here.” 

	High intensity over high repetitions for muscle growth 
	“I'd rather you trade that in the repetitions for the intensity because the, the tension delivered to the muscle with the higher level of, of weight you're using, or the intensity of the technique that you're using is gonna have bigger benefits in a, in a faster way. Than just accumulating a lot of high repetitions. Now, that's not to say that you can't actually benefit from high repetitions and develop muscle. You can, they've actually shown, um, recently that anywhere between five and 30 repetitions taken close to or all the way to failure can stimulate muscle growth. The absolute load is sometimes not even as important as long as the effort is there.” 

	Should the elderly train with high repetitions? 
	“But I believe that as you get older, you gotta kind of spare some of those repetitions because it has that same effect that just wearing down those tires would have.”  

	Training to failure vs reps in reserve 
	“So, former's very important because I think doing things in proper form do two things. Number one, it keeps you safe. You know, most likely if you can do something in good form, then you're in command of the weight that you're, you're lifting and therefore it's likely going to, um, do what it's supposed to do with the least detrimental effect from doing it. In terms of the leeway that you have, I think that depends upon the goal that you, that you're trying to achieve. So if you're trying to achieve muscle growth, I, I'm a big believer that muscle growth is not given. It is taken and you need to force yourself, you need to force your body to make a change. 'cause your body wants to stay in a state of homeostasis. It wants to stay the same and. Getting it to deliver new muscle tissue to your body is metabolically demanding, right? It's creating more tissue that's gonna require a higher metabolic demand. It doesn't wanna do that again, homeostasis states that it wants to keep you the same. You have to take that,

	 
	“If you stop at an estimated one or two reps shy, which is what research would say, is okay, you know, passable, same, same result potentially.” 

	Thoracic spine pain 
	“Yeah. And if I'm not here, then I'm on my phone and I'm staring downwards And we spend most of our lives now staring downwards. Yeah. And I just wondered if you, how, how you think about that. I mean, it's good. It's good. It is a good, um, it is a good connection back to what we talked about. 'cause I believe that still comes from that epicenter of dysfunction, which is that thoracic spine.” 

	Optimal amount of sets per week for muscle hypertrophy 
	“But typically you're looking for around anywhere between nine and 16 sets or so for that muscle group across the week.” 

	Creatine kinase 
	“In a perfect world, if somebody could measure at a local level the recovery of the muscle, and I had this, you know, thought where I always think if you could just, there there's a, there's a, a, an enzyme that's released, uh, creatin phosphokinase, CPK, within a muscle at a local level that sort of is a, a sign of muscle damage or the, you know, the, the, the insult that is the precursor to change, right. If you can measure that and know that, hey, on day three in six hours that has restored the baseline, then technically you can go back and train that muscle again. And what you would do is you would optimally keep stimulating right at the time without dipping into that, under training or under, you know, the, the over recovery, under training element where it dips down below the line.” 

	Resistance training cessation and muscle mass loss 
	“Do, is there like a broad idea of how long it takes to lose muscle for like if, just generally because I've heard a variety of things. Yeah. I heard once someone say it takes roughly two weeks for you to start to lose the muscle. Is it, what's the way, it's not hypertrophy, is it? That's when you build it, right? Hypertrophy when you build it. Yeah. So the opposite of that. Yeah. I mean, if you, if you, if you lose, if you're losing muscle mass, you are atrophy is, is the word that you were looking for. But if you, if you lose muscle mass, it happens for a bunch of different reasons.  
	 
	So like if, if, if you had not hurt your ankle but to your ACL within two days, your quad would be half the size it was. Wow. Because neurologically it's shut off. It's a protective mechanism to try to make sure that you're not contracting. Um. The muscles over the joint that's injured. So it's trying to protect you. So your body has the ability to make really fast adaptations downward, but it's not permanent. And even when it comes to losing muscle mass, yeah, two weeks you can start to see a difference if you're not training.” 

	Grip strength 
	“I was doing some reading beforehand. It's a grip strength. Yeah. Reader monitor. Um, and there's some really crazy stats that I found. There was a 2015 Lancet study across 17 countries that found for every five kilogram decrease in grip strength. It was associated with a 16% high risk of death, a 17% high risk of heart disease. And a 7% high risk of stroke. And a 2018 study in the Journal of Alzheimer's Disease found that people with low grip strength had a 68% high risk of developing Alzheimer's. There was another, another study that linked it to other cardiovascular, um, and blood issues. And, uh, another study that shows that older adults in the lowest third of grip strength were 2.5 times more likely to fall and be hospitalized with their injuries. And I'm not done yet. Um, one study found that grip strength predicted upper body strength by 70%. And lastly, adults over 65 with weak grip strength were 2.1 times more likely to become dependent in daily activities within three years. That was in the Journal
	 

	Grip strength in men 
	“What's a good grip strength? So most men would be somewhere between a hundred. I'll talk pounds, uh, a hundred to 120 pounds. So if you look at that, that's around 46 kilos to 54 kilos.” 

	Back pain and its prevalence in the UK 
	“I was looking at some stats beforehand and it says that 80% of people will experience back pain at some point in their lives. It's actually the leading cause of disability worldwide. Yeah. In the uk, over 10 million workers lost every year due to back pain. One in six hospital visits in Britain are related to back pain. It's the most common reason for people under 45 to see a doctor. And chronic back pain, which is sort of just enduring back pain, affects about one in five adults in the uk.”  

	Prevalence of back pain in the US 
	“26% of the time at any one time in the United States, people have, are gonna be dealing with back pain.” 

	Back pain as one of the most common doctor visits 
	“I find interesting is that the second leading cause of trips to the doctor in the United States is back pain behind respiratory infection” 

	Low back pain lifetime prevalence: its association with disk issues and surgeries 
	“80% of the people, or 85% will have low back pain in their life. Only 27 to 35% of the time is it disc related. “Now, again, even of the disc related issues, the 27 to 35%, 96% of those are not operated on” 

	Lower back injury 
	“If you're not getting mobility from your hip or from your thoracic spine up and above and below, it's gonna ask for it from the next place above, you know, above it or below it. It's gonna say to the low back, please help out, gimme the mobility that I lack. So the low back will do it, but at an expense and that's where you get injured.” 

	Walking 
	“I think people need to, um, get up and walk around just a little bit. Five minutes, every, every, you know, 30 minutes or so would be ideal” 

	Amount of protein per pound of body weight 
	“ for me, my daily goal is around, at minimum a gram per pound of body weight and upwards of 1.2 grams per pound of body weight if you're active.” 

	Creatine supplementation 
	“To the neurological benefits that creatine is showing in terms of depression and, um, degenerative neurological diseases and, and its improvement, its ability to slow, prevent things like, uh, MS and Parkinson's and, you know, by basically keeping the brain in a more favorable, uh, bioenergetic state. Meaning be able to, to feed the, the, the neurons of the brain, um, with the energy that seems to be lacking in some of these degenerative diseases.” 
	 

	“it's been shown to actually improve brain health and performance in sleep deprived and in stressed high stress states. Um, again, from a depression standpoint, it's being shown to be. Very effective, even when kind of paired up with traditional approaches to treating depression through pharmaceuticals. It's just got a lot of promise. And the good thing is that there's really no downside, right? They haven't really identified a downside to taking it. No.”  

	Creatine and anabolic steroids 
	“Because the outcomes are the same as, let's say, anabolic steroid use doesn't mean that the mechanism is the same or the magnitude of what you're gonna see from them is the same. Or even the legality of, of the, of the supplement itself is the same. You're talking about two completely different, uh, two diff 2, 2, 2 different mechanisms completely and two different, uh, uh, things that the body are gonna react much differently to when it's an anabolic steroid. It's going into the muscle cell, bind into androgen receptors that then go into the nucleus of the cell and change gene expression, right? To basically convert, as I did in that video, I said, you're taking an iPad and making it a MacBook, right? You're, you're completely changing what it is.  
	 
	Whereas with creatine monohydrate, you're just talking about providing a more constant flow of energy to those muscle cells so that they, they can continue to turn over faster and continue to operate at higher levels of performance. Well, what happens when that, when that occurs, you're able to generate more work in a, in a workout by getting more work done. You're creating more of that overload. You're also getting a secondary benefit of pulling water into the muscle cell with the creatine 'cause. Osmotically, when you pull water, uh, uh, anything into the cell, you're gonna bring along with it water to kind of keep the, um, the um, uh. Concentration inside the cell to be the same. Well, that extra water keeps the muscle cell hydrated, and that's a great thing. A more, a hydrated muscle cell is gonna likely grow better longer in, in the, in the long run, just like a flower of water would grow better than one without. So there's a lot of benefits.” 

	Prevalence of high school males taking creatine 
	“22% of high school males take creatine right now” 

	Creatine use in females 
	“3% of females taking it in high school are there that less high school athletes that are female, no, they're just still worried about the confusion perhaps between an anabolic steroid and this, just because, again, outcomes in terms of like, yeah, strength and size.”  

	Long-term safety for anabolic steroids and creatine 
	“And again, long-term safety is not there for anabolic steroid use as it is for this supplement.”  

	Phosphagen HP 
	“It was called, uh, phosphagen, hp, but all it was was great to amount hydrate. Um, but they, but you know, they were using the science, they were leading with the science and the safety of it. So I took it and I remember going, wow, like this literally worked like within two weeks I put on about four, five pounds, three four pounds of muscle, or I three or four pounds, not from muscle. A lot of it comes from that water that comes into the muscle cell. But I noticed my strength improved. I felt better and I never stopped.” 

	Creatine monohydrate and creatine hydrochloride and loading 
	“I always present it in sort of two forms to people because there's a, there's one creatine monohydrate, and then there's one called creatine hydrochloride. And the only difference is what it's bound to. The creatine monohydrate is bound to a H2O molecule and the hydrochloride is bound to a hydrochloric acid molecule. And so what happens when that's ingested in your body is that one's more absorbable than the other. The hydrochloride is more absorbable than the other. So you could take lower dosages of that. The creatine monohydrate is usually taking at a higher dosage. And now there's some new research coming out that states that, I used to think that it was just five grams for everybody. Mm-hmm. But now they're finding that people that are like upwards of 200 pounds or more, they might benefit from like 8, 9, 10 grams per day. So bigger dosages there and people who are at, you know, 120 pounds or so, and maybe some of the females and female athletes, like they might benefit from even just two to three grams

	Creatine monohydrate and water retention 
	“Creatinine is what it's called. If we get it measured whenever we get our blood test done, um, that can sometimes pull along with it some extra water and that can make you feel a little gut discomfort from that. Again, at lower dosages, if you're using hydrochloride, you wouldn't see that breakdown as much. You wouldn't, you wouldn't get as much of that accumulated breakdown in creatinine. So you might get less of that Bloating. Bloating. That's the only indication why I would ever suggest hydrochloride is if you are some of that 15% of people that have some sensitivity to that, and a lot of times getting around the loading phase and not doing it.”  

	Creatine saturation without a loading phase 
	“So what happens if you don't load? You just ultimately get to the same capacity at a slower pace. So anywhere from 27 to 35 days or so, you're gonna reach that full capacity anyway. If you're taking it because you want to see benefits and performance like power output and performance, let's say leading up to an event that's, you know, a competition in four or five days, then you might wanna load.” 

	Role of protein in muscle hypertrophy 
	“protein's gonna be the most responsible macronutrient for getting you to the, to the goals of building more muscle.” 

	Muscle hypertrophy in a caloric deficit 
	“So it's actually possible to build muscle in a caloric deficit. Some people don't think that's possible. They think you're fighting goals. Like if you wanna build muscle, you need to be in a surplus. And if you wanna lose, you have to be in a, you know, lose body weight. You have to be in a, in a deficit. It's not, it's not actually true. If you wanna create a fat loss effect, you have to be in a caloric deficit. But you can still create hypertrophy and muscle gain, albeit at a slower pace. But you can still create it if you're maintaining high enough levels of protein, 'cause you're staying in something called positive nitrogen balance.”  

	Meal frequency 
	“I think there is some, um, valid benefits to eating more frequently throughout the day, right? The old standard bodybuilding diet was eat six times a day, right? The three main meals and even in between. And then after your final meal, there's a lot of benefits from that. You stabilize blood sugar, you get less, less of those up and down, you know, crashes and, and, and I think that has its own benefits, but it just gives you more opportunities to get some of the calories in that are needed to, um, to, to put on weight.” 

	Protein concentrates vs protein isolates 
	“So in general, your isolate proteins are gonna be of a higher quality than your concentrate proteins. Um, they're still protein, but there's more on a gram per gram basis. Uh, it's 90% versus 80%, um, by volume, if it's isolate versus concentrate.”  

	Amino acid spiking and muscle growth 
	“How do I spot garbage? Uh, I think the best way to spot garbage would be to, like, there's something called, uh, amino acid spiking, like people will, will actually include a lot of, um, glycine in their, in their, uh, proteins like spec, like adding glycine to it. 'cause they can get the label benefit of increasing protein content, but it's actually not a complete protein. So you're not getting the actual quality that you would be getting from an is isolate protein. So you can look out for that. But ul ultimately I think what is most important is, like, I prioritized the amount of protein per serving there. 30 grams per serving, and again, doing it at the most cost effective in the most cost effective way” 

	Synthetic food colourants 
	“You know, in, in Europe, they've known about the dangers of food coloring and food dyes for a decade or more, and we're still eating these in our foods all the time.” 

	Melatonin supplementation 
	“What about melatonin? I've got a little jar of it here that I found. Um, a lot of people are taking melatonin now, and I've got a friend very close to me that's encouraging me to take melatonin. Do you have a view on it? I really don't. I mean, my, my view is, I, I believe it to be safe. I believe it to be, um, helpful, you know, for people that. Are having a problem establishing a normal sleep pattern. Um, we actually do, uh, uh, give it to our children at night. 'cause they do have, they do have issues with sleep.” 

	Sleeping positions 
	“in general, I think the position that has the less, the, the least amount of, uh, negative side effects in terms of how you feel upon waking is to be in what we call the corpse, the corpse position. Just laying on your back with your arms sort of at your side or crossed over your, your belly like this.” 

	Bending knees while sleeping 
	“But then there's the sort of chronic effects of being a certain type of sleeper, like a side sleeper, especially some that like the sleep in the fetal position. They, they pull their knees up. You, the last thing you need is more hip flexion. It's like sitting like you're getting from a chair. You're creating your own chair in bed, right?” 

	Best pillow height 
	“the healthier position is to sleep with a really flat pillow”  
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