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Introduction 
 
“Some psychologists say that men are particularly prone to this tendency 
of being attracted to the new, unusual, noisy and shiny over the less 
showy, perhaps more routine matters. It can catch us out, for novelty and 
glitter are no true measures of importance, actual or relative.” 
- Cedric Delves, Across an Angry Sea: The SAS in the Falklands War 
 
Put a rat in a maze, and it will automatically explore a newly opened 
section of the maze. That’s because most mammals have a strong 
preference for novelty - and humans are no different. 
 
From an evolutionary standpoint, it makes sense that your brain is wired 
to ignore the old and focus on the new. Noticing the many things around 
us that don't change from one day to the next isn’t an efficient use of 
time or energy. Novelty also makes you happy. That’s because fresh 
experiences of any kind tend to trigger the release of “feel good” 
chemicals in the brain. 
 
However, the constant hunt for "new and exciting" can easily backfire. 
You end up down a research rabbit hole, where it's hard to tell which of 
the eyebrow-raising claims being made about a particular diet, 
supplement, exercise program or high-tech fitness gadget are grounded 
in fact or fiction. 
 
And it’s that rabbit hole of contradictory training and diet advice that 
Jacked was written to drag you out of. Or, even better, to stop you 
clambering down there in the first place. Inside, I show you what the 
latest studies have to say on various “hot topics” in the world of fitness, 
from fasted cardio to fitness trackers, and take a hard look at what they 
do (and don’t) tell us about how to build muscle faster or lose more fat. 
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On Leptin, Cheat Meals And Your 
Metabolic Rate  
 
Some say that many of the negative effects of dieting, like a decrease in 
your energy levels, a dip in your metabolic rate, and a stomach that feels 
emptier than a hermits address book, are caused by low leptin levels. 
 
That’s why cheat meals, cheat days, refeeds and diet breaks - all of which 
give your leptin levels a boost - are so important. Hormones will be 
restored, metabolisms will be boosted, weight loss plateaus will be 
shattered, and all will be well with the world.  
 
Or at least, that’s what’s supposed to happen. 
 
Taking a break from your diet does have the potential to “work” to one 
degree or another. However, the reason that it does work probably doesn’t 
have much to do with leptin and your metabolic rate. More on that in a 
moment. 
 
First, what is leptin? What does it do? And how do diet breaks affect it? 
 
Named after leptos, the Greek term for “thin,” leptin is a hormone released 
by your fat cells. The amount of leptin in your blood is linked to the amount 
of fat stored in your body. The fatter you are, the higher your leptin levels. 
When you lose fat, leptin levels drop. When you gain fat, they go back up 
again. 
 
As well as being affected by body fat, leptin also falls under the influence of 
your diet. Restricting calorie intake for just seven days has been shown  to 
cut leptin levels in half. That’s despite the fact that body fat dropped by less 
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than one percent. What’s more, subjects who experienced the greatest 
increase in hunger were the ones with the biggest drop in circulating leptin. 
 
Leptin is also linked to changes in blood sugar. When the amount of sugar 
in your blood goes up, so does leptin . That’s why overfeeding with 
carbohydrate will raise leptin levels, while overfeeding with fat has no 
significant effect. In other words, leptin is particularly sensitive to 
carbohydrate-rich foods, especially those with a high glycemic index, which 
tend to produce the greatest rise  in leptin. 
 
The other way to raise leptin levels is to inject it - a low-dose course of 
replacement leptin has been shown  to reverse some of the metabolic 
changes that occur during weight loss. 
 
So, we know that overfeeding with carbohydrate raises leptin levels. We 
also know that giving people leptin injections can reverse some of the 
metabolic adaptations associated with dieting. 
 
That’s where the “eat carbs to raise leptin and boost your metabolism” idea 
comes from. You go on a diet, leptin levels drop, you get hungry and your 
metabolic rate slows. If a fall in leptin is causing the problems, the 
argument goes, raising leptin by periodically eating more carbs should 
solve them. 
 
However, while it sounds good in theory, there isn’t a great deal of 
evidence to show that it actually works. Leptin levels may rise when you 
increase your carbohydrate intake. But they’re going to fall again when you 
return to your normal diet.  
 
It takes time for your body to respond to the increase in leptin. While a 
single high-carbohydrate meal may raise leptin levels, they’re not going to 
stay elevated long enough to reverse the negative effects of dieting. 
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Even with longer refeeds lasting a couple of days, there’s no compelling 
evidence to suggest that the effects will last long enough to have any kind 
of meaningful impact on your metabolic rate. 
 
Don’t forget, bumping up your carb intake means taking in additional 
calories. In one study, overfeeding with carbohydrate for three days raised 
leptin levels by around 30%. Daily energy expenditure rose by roughly 140 
calories. But the increase in energy expenditure wasn’t sufficient to offset 
the 700 extra calories that were needed to generate it in the first place. 
 
Taking regular diet breaks has been shown, in some studies at least, to 
accelerate weight loss compared to continuous dieting. In the MATADOR 
study, for example, two weeks of dieting followed by a two-week diet break 
led to more fat being lost than 16 weeks of continuous dieting. 
 
However, we can’t say for sure that this had anything to do with the 
metabolism. In fact, the difference in resting metabolic rate between the 
two diets wasn’t sufficient to explain the superior rate of fat loss seen with 
intermittent calorie restriction.  
 
Instead, an increase in dietary compliance may have had a lot more to do 
with it. Dieting for 16 weeks straight is hard work. Knowing there’s going to 
be a regular break from the physical and psychological grind of continuous 
dieting does make it a lot easier to stick to your diet in the long run. 
 
In short, diet breaks and refeeds do have their place. For one, they give 
you something to look forward to. Knowing that you don’t have to wait too 
long before you get to enjoy some of the foods you’ve been missing out on 
does make sticking to your diet a whole lot easier. Bumping up your carb 
intake from time to time can also help you sleep, give you more energy in 
the gym, as well as improve your mood.  
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However, the effect that refeeds have on your metabolism and hormone 
levels isn’t as great as was once believed. Any benefits associated with diet 
breaks probably have more to do with improved dietary compliance than 
with changes to leptin levels and your metabolic rate. 
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The Hollywood Workout Myth 
 
Every time a famous actor gets in shape for a film role, a flood of fitness 
stories claiming to reveal exactly how they did it are sure to follow. The idea 
is that if you do the same workout and eat the same food, it won’t be too 
long before you have the body of a superhero. 
 
But will you? In truth, probably not. Here’s why: 
 
Imagine you’re an A-list film star. You've just been offered the lead role in 
the latest superhero movie. But in order to land the gig, the producers told 
you to pack on at least 20 pounds of muscle, while simultaneously losing 
fat. 
 
You’ve hired a trainer to get you in shape, and you’re hitting the gym hard 
six days a week. You’ve got a chef preparing all your food, making sure 
each meal contains just the right amount of fat, protein and carbohydrate. 
No stone has been left unturned in your quest for physical greatness. 
 
But there’s a problem. 
 
Despite the fact that you’re doing everything right, your body just isn’t 
responding the way you want it to. Muscle is being built, and fat is being 
lost. But it’s not happening anywhere near fast enough. Filming starts in 
eight weeks. You are under intense pressure to look the part. Millions of 
dollars are riding on your ability to arrive on set with a body to rival that of a 
Greek god. 
 
Even with the various mindfulness and “live in the moment” apps on your 
phone, you’re feeling anxious and stressed out. Despite the best efforts of 
your sleep consultant, you’ve had more than a few restless nights, 
panicking about whether or not you can pull this one off. 
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So what are you going to do? You’re probably going to do what a lot of 
people in your position have done (or at least, are rumored to have done) 
and take drugs to speed things along.  
 
Athletes aren’t the only ones to rely on performance-enhancing drugs to 
give them an edge - they’re a part of life. Fighter pilots and astronauts use 
drugs to stay sharp. Students, doctors and Silicon Valley millionaires use 
drugs to give their concentration a boost. And the chances are very high 
that some actors use them to get in shape for a film role. 
 
Anabolic steroids can generate an impressive rate of muscle growth in a 
relatively short period of time, even if you don’t set foot in a gym.  
 
In one study, a group of men were injected with 600 milligrams of 
testosterone each week. After ten weeks, they gained around seven 
pounds of muscle. That’s over half a pound of muscle each week, all 
without lifting a single weight. A second group of men who combined 
strength training with testosterone injections saw even better results, 
ending the study with an additional 13 pounds of beef added to their frame. 
 
In hormone replacement therapy terms, 600 milligrams of testosterone per 
week is a lot, around six times higher than the dose usually given to men 
with low testosterone levels.   
 
But it’s a drop in the bucket compared to what some people are using. A 
study that looked at the doping practices of strength athletes and 
bodybuilders found that one guy was on a whopping 2000 milligrams of 
testosterone per week. And that was just the tip of the iceberg. He was also 
taking various other compounds, including deca-durabolin (600–800 
milligrams per week), dianabol (50 milligrams per day), insulin (12 IU per 
day) and ephedrine (60 milligrams per day). 
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If you have someone that has all the diet and supplement boxes ticked, is 
training hard 4-5 times a week and taking two or three different anabolic 
drugs at the same time (which is not uncommon), then he’s going to see 
dramatic gains in a very short period of time. 
 
You also need to consider the influence that genetics can have on your 
results. Some people build muscle very quickly when they start lifting 
weights, and see impressive results after only a few months. They’re 
referred to as high responders. Others tend to progress a lot more slowly, 
and are labelled slow responders.  
 
If someone has great “muscle building” genetics, they can often get away 
with training and nutrition methods that are less than optimal. Even if the 
slow responder used the greatest training and diet program ever devised in 
all of human history, the high responder may still end up building muscle 
more quickly. 
 
Next up is a phenomenon known as the survivorship bias.  
 
What exactly do I mean by that? There may very well be thousands of 
people who have followed the exact same celebrity workout (or one very 
similar to it), who didn’t get the same results. But you’re never going to hear 
about them, mainly because nobody wants to read about the training 
program used by someone who has tried and failed to get in shape. 
 
“Survivorship bias refers to our tendency to focus on the winners in a 
particular area and try to learn from them while completely forgetting about 
the losers who are employing the same strategy,” explains entrepreneur 
James Clear.  
 
“We only hear from the people who survive. We mistakenly overvalue the 
strategies, tactics, and advice of one survivor while ignoring the fact that 
the same strategies, tactics, and advice didn’t work for most people.” 
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In other words, you’re much more likely to hear about the successes than 
the failures, which gives you a distorted picture about the effectiveness of a 
particular diet or exercise program. 
 
Here’s the bottom line: 
 
The “secrets” employed by an actor to get in shape for a film role are not 
secrets at all. They work hard. They are consistent. They have a clear goal 
to work towards. They are under intense pressure to look the part. When 
there are millions of dollars riding on your appearance, missing workouts 
and not sticking to your diet isn’t an option. Some will also enjoy the 
benefits of a little “pharmaceutical assistance” to help them along the way.  
 
Looking at celebrity transformations can leave you with unrealistic 
expectations about the extent to which it’s possible to change your body in 
a relatively short period of time. Don’t expect to see the same results using 
the same routine. Chances are it’s not going to happen. 
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Does Getting a Pump Lead to Muscle 
Growth? 
 
Some say that getting a pump is essential for building muscle. If you want 
to make your muscles grow as fast as humanly possible, getting one 
should be the aim of your workouts. The pump is a sign that you’ve had a 
good workout, and that growth is sure to follow. 
 
Others will tell you that getting a pump is purely cosmetic and means 
absolutely nothing. Your muscles might expand temporarily, but that 
doesn’t mean they’re going to grow any faster. Forget about the pump, and 
just focus on lifting heavy and getting stronger. 
 
Who’s right? Is getting a pump a sure sign that growth has been 
stimulated? Or will you build muscle just as fast without one? 
 
The “pump” refers to the temporary increase in muscle size that occurs 
when you lift weights, especially when you use higher reps and shorter rest 
periods. Blood is coming into a muscle faster than it can leave. As a result, 
your muscles become temporarily engorged with blood, which is what gives 
you that “pumped” sensation. 
 
However, the pump is relatively short-lived. Your muscles will typically 
return to their normal size by the time you’ve had a shower and left the 
gym. 
 
Everyone likes getting a pump. Your muscles blow up and feel full. Your 
skin feels tight. You appear more muscular than you really are, especially if 
you’re looking at yourself in your favorite mirror where the lighting is just 
right. It’s a good feeling. 
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Bodybuilders typically “pump up” by performing a series of high rep sets 
immediately before a contest so their muscles look bigger when they step 
on stage. Training programs geared towards building strength, which 
involve the use of heavy weights, low reps and long rest periods, don't 
usually lead to much of a pump.  
 
In fact, a lot of guys making the switch from a bodybuilding-style training 
program to one geared towards building strength say that it doesn’t feel like 
it’s doing anything because they get no pump at all. They’re not sure if it's 
common to remain "pumpless" while training for strength, or if they’re doing 
something wrong. 
 
Getting a pump, in and of itself, isn’t essential for muscle growth. It is 
possible to build muscle without a pump. What’s more, if you don’t get a 
pump, it doesn’t necessarily mean you’re doing anything wrong. 
 
There’s plenty of research  out there to show that training with lighter 
weights and higher reps - the type of training that gives your muscles that 
nice tight “pumped” feeling - is an effective way to build muscle. However, 
your muscles can also be made to grow with very heavy weights, low reps, 
and long rest periods between sets (which doesn't usually lead to much of 
a pump). 
 
In one study, researchers from the University of Central Florida compared 
two different training programs over an eight-week period. 
 
Lifters in the first group did 4 sets of 10-12 reps, with 1 minute of rest 
between sets. Subjects in group two did the same exercises and number of 
sets. But they used a much heavier weight that limited them to 3-5 reps, 
resting for around 3 minutes between sets. This latter type of training 
doesn’t lead to as much of a pump as the lighter weights and higher reps 
used by group one. 
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Other than that, everything else - the exercises and number of weekly 
training days - was kept the same. It was only the amount of weight that 
was being lifted, the number of reps per set and the amount of rest 
between each set that differed between groups. 
 
The result? 
 
None of the differences in body composition between the groups were 
statistically different. In other words, both the “high pump” and “low pump” 
training programs had a similar effect on muscle growth. 
 
In fact, the researchers did find a clear trend towards greater gains in the 
group lifting heavier weights. That is, the men who trained in the 3-5 rep 
range were the ones that built the most muscle. 
 
To be clear, this study wasn’t set up to test the idea that getting a pump 
leads to a faster rate of muscle growth than remaining pumpless. It’s not 
like the researchers made any objective or subjective assessments of how 
“pumped” each subject got during a workout.  
 
But by comparing different styles of training that lead to more or less of a 
pump, the study does put a big question mark next to the idea that getting a 
pump is essential for building muscle. 
 
However, while getting a pump may not be necessary for growth, the type 
of training that leads to a pump does provide a potent hypertrophic 
stimulus, possibly via a different pathway to heavy lifting.  
 
Here’s what Dr Brad Schoenfeld, author of the Science and Development 
of Muscle Hypertrophy, has to say on the subject in a review published in 
the Strength and Conditioning Journal : 
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“It is likely that exercise centered on achieving a ‘pump’ through higher 
repetition sets combined with shorter rest periods also provides a potent 
hypertrophic stimulus that is synergistic to heavy compound lifting. 
Therefore, individuals seeking maximal hypertrophy should consider 
dedicating a component of their training sessions toward ‘pump’ training, 
ideally after heavier strength work, to take advantage of the multiple 
pathways involved in muscle hypertrophy.” 
 
Getting a pump feels good. Arnold Schwarzenegger called it "the greatest 
feeling you can get in the gym." And the type of training that gives you a 
pump is also a highly effective way to gain muscle, particularly if you’re not 
a fan of lifting heavy weights 
 
However, I don't think that the pump tells you anything about whether or not 
a particular workout has been effective, and getting one shouldn’t drive 
your decisions about how to set up your training program. 
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Can You Change The Shape of Your 
Muscles? 
 
Bodybuilders have claimed for years that different exercises affect different 
parts of a muscle. You’ll hear that one exercise, for example, develops the 
“peak” of the biceps, while another exercise gives it “width” or “thickness.” 
 
Some physiologists, on the other hand, say that all of this is nonsense. 
Muscle shape is determined entirely by your genetics. Doing a bunch of 
different exercises for the same muscle group is a complete waste of time. 
 
So who’s right? 
 
Back in the 1990’s, a Swedish scientist by the name of Per Tesch took a 
group of experienced bodybuilders and got them to perform a variety of 
different exercises. 
 
Then, he used magnetic resonance imaging (MRI) to “look inside” their 
bodies to see which muscles were used to do the exercises. What Tesch 
found was that a change in grip width, hand position or even just the 
direction in which the feet were pointing led to a change in the region of the 
muscle that was worked most during an exercise.  
 
For example, the donkey calf raise with the toes pointed out worked the 
lateral head of the calves to a greater extent than the same exercise done 
with the toes turned in. The wide grip barbell curl worked the short head of 
the biceps to a greater extent than the long head. The incline curl, on the 
other hand, distributed the work evenly across both the long and short head 
of the biceps. 
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As well as MRI, researchers have used a technology known as 
electromyography (EMG) to chart electrical activity in a muscle during 
various exercises. EMG can be carried out in two ways.  
 
The first involves placing electrodes on the surface of the skin directly 
above the muscles that you want to analyze. The second uses fine wire or 
needle electrodes inserted into the muscle belly itself. EMG lets 
researchers see how different exercises, as well as variations in angles and 
grips, affect regional muscle activity.  
 
In one study, US scientists used EMG to examine the effects of different 
bench angles on muscle activity in the chest and shoulders. They found 
that changing the angle of the bench led to a shift in muscle activation, with 
both the upper chest and anterior deltoid more active during the incline 
compared to the flat bench press. 
 
This is something that’s shown up in research on other muscle groups. The 
lying leg curl, for example, increases muscle activation  in certain parts of 
the hamstrings – the lower lateral and lower medial hamstrings in particular 
– compared to the stiff-legged deadlift. 
 
These studies tell us that exercise selection, as well as variations in angles 
and grips, have an impact on regional muscle activation. But does this have 
any practical relevance to you and me?  
 
In other words, does a short-term difference in regional muscle activity 
translate to a long-term gain in muscle mass in that particular region? 
Several studies have attempted to answer this very question. And the 
answer appears to be a qualified yes. 
 
Japanese researchers found that the part of the triceps that were highly 
active during dumbbell skull crushers were the parts that grew the most 
when the exercise was performed three times a week for 12 weeks. The 
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same group of researchers also report that muscle activity in the triceps 
during the dumbbell bench press matched up with muscle growth in that 
exact same area after 12 weeks of training.  
 
In other words, the ability to emphasize a head or portion of a muscle group 
can cause that part of a muscle to grow more quickly, leading to a change 
in its shape and appearance. 
 
There are, however, a few caveats. 
 
For one, EMG is useful for comparing biomechanically similar movements, 
such as lat pulldowns and chin-ups. But with movements that are very 
different, you can’t rely on EMG to tell you which exercise is going to 
stimulate a faster rate of muscle growth. 
 
In one study, researchers tested the hip thrust and squat to see which one 
would make the glutes grow more quickly. Previous EMG data  indicated 
that the hip thrust did a better job of activating the glutes. But it was actually 
the squat that led to more muscle being built. 
 
What’s more, the extent to which the shape of a particular muscle can be 
altered is not unlimited.  You and I can do concentration curls until the end 
of time. But we still won’t get a biceps peak like Robbie Robinson. In most 
cases, guys with a large biceps peak have a relatively short muscle belly 
and longer tendons. And the length of your tendons and muscle bellies 
can’t be altered through training.  
 
It’s much the same story when it comes to calves. Guys with high calves 
can do endless sets of calf raises with their feet pointing out at different 
angles. But the long Achilles tendon and short muscle belly will limit their 
ability to make their calves bigger.  
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People with good calf development usually have short Achilles tendons and 
longer muscle bellies, where the potential for growth is that much greater. 
 
You can’t completely isolate one area of a muscle relative to another. And 
the potential shape and size of each muscle is determined ultimately by the 
genetic blueprint you were handed at birth. But you can make the most of 
that potential by using different exercises, as well as variations in grip width 
and angles, to emphasize different sections of a muscle. 
 
By using several exercises rather than just one, you ensure that all 
available fibers in a given muscle get a piece of the action, leading to more 
complete development of a muscle group. 
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The Hardgainer’s Guide to Building 
Muscle: What the Science Says 
 
Some say there’s no such thing as a hardgainer, just people that don’t 
know how to eat enough food. Others swear that they stay skinny and 
underweight no matter what they do in the gym or how much food they eat. 
 
Is there really such a thing as a hardgainer? How do they differ from others 
that have an easier time gaining muscle? And is there a single “best way” 
for a hardgainer to train? 
 
Some lucky folks add muscle mass relatively quickly when they start lifting 
weights. They’re called “fast” or “extreme” responders. For others, the 
results come much more slowly, even if they lift and eat the same. They’re 
known as “non” or “slow” responders. 
 
In one study, for example, lifters spent 16 weeks training their quads. 
Although everyone followed the exact same training program, there were 
large differences in muscle growth from person to person. 
 
Most subjects increased the size of the muscle fibers in their quads by 28 
percent. One in four saw outstanding results, increasing their fiber size by 
an average of almost 60 percent. But 26% of the subjects were 
non-responders, posting an average increase in muscle fiber size of 
precisely zero percent. 
 
Labeling someone a “non-responder” isn’t entirely accurate, as there is 
usually a response of some kind . It’s rare that months of training leads to 
no adaptation at all. Rather, what happens is that non-responders don’t 
respond in the way that an average person would. 
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In other words, when you start lifting weights, something is going to 
happen. But the something that happens isn’t necessarily going to be the 
something you want to happen. And even if the something that happens is 
the something you want to happen, it’s something that isn’t necessarily 
going to happen as quickly as you’d like it to. 
 
That said, the fact that hardgainers exist doesn’t necessarily mean that you 
are one. Are you really a hardgainer? Or just an “average” gainer with 
skewed expectations about how fast it’s possible to gain muscle? 
 
Gaining muscle is hard work no matter who you are. Some people do build 
muscle more slowly than others. But I haven’t met many people who say 
that gaining muscle is easy. 
 
So what makes a hardgainer a hardgainer? 
 
One theory is that hardgainers exhibit a magnified inflammatory response 
to training. That is, an identical training program will lead to more 
inflammation and muscle damage in a slow versus a fast responder. And 
it’s this excessive muscle damage and pro-inflammatory signaling that’s 
putting the brakes on muscle growth. 
 
Some people do appear to recover more slowly after a bout of resistance 
training. Studies show that these “slow recoverers” lose more strength after 
a workout, take longer to recover, and experience a greater degree of 
muscle soreness. Slow responders also show  a greater degree of localized 
inflammation, which may interfere with the ability of muscles to respond to 
training. 
 
Inflammation isn’t necessarily a bad thing. But too much of it definitely isn’t, 
with a sweet spot found somewhere between “too much” and “not enough” 
inflammation. 
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How do you go about reducing muscle damage and inflammation? One 
way is to cut back on the amount of training you do. Doing fewer sets per 
muscle group, and training those muscles less often, will usually mean less 
muscle damage and inflammation.  
 
This fits nicely with the “stock advice” usually dished out to hardgainers, 
which is to follow an abbreviated training program, where your workouts 
are brief and infrequent. 
 
Hardgainers overtrain very easily, the argument goes. They should stick to 
big compound lifts and avoid isolation exercises. The best way for a 
hardgainer to build muscle is to keep their training sessions short and 
intense, which is the only way their muscles can recover and grow. 
 
However, I don’t think it’s as simple as that. 
 
For one, I’ve not seen any research that separates the slow and the fast 
responders, then puts the slow responders on different training programs to 
see which one works best. Much of the advice geared towards hardgainers 
is based on tradition and opinion rather than any solid evidence. 
 
In fact, the authors of a study linking slow muscle growth with excessive 
inflammation think that slow responders “may require a greater stimulus or 
longer duration of the same stimulus to remodel/hypertrophy their muscle 
fibers.” 
 
In other words, they’re saying that hardgainers potentially require a greater 
stimulus rather than a smaller one. 
 
What’s more, when scientists looked at the research  linking slow 
responders and inflammatory signaling, they came to the conclusion that 
:there is not enough experimental evidence to suggest low responders exist 
in a heightened inflammatory state during training periods.” 
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Here’s something else to think about. 
 
When a team of Australian researchers looked a t the effect of training 
volume on strength gains, they found high and low responders in subjects 
doing two, eight and sixteen sets of squats per week. However, the number 
of low responders was greatest in the 2-set group. In contrast, more high 
responders were found in the 8-set and 16-set groups. 
 
In some cases, the slow response to resistance training may be because 
someone is doing too much. In others, it might be because they’re not 
doing enough. 
 
This has been seen in the field of endurance exercise, where subjects who 
saw little or no gains in cardiovascular fitness following a six-week 
low-volume training protocol made much better improvements when they 
upped the dose of training. In fact, none of the participants were classified 
as “non responders” after the higher volume of exercise. 
 
In another trial , increasing the amount of exercise reduced the rate of 
nonresponse by 50%. At a fixed amount of exercise, increasing exercise 
intensity eliminated the rate of nonresponse completely. 
 
Put differently, there may well be some hardgainers who respond better to 
higher training volumes, and some that respond to lower training volumes. 
Muscles can be made to grow with both approaches. People who don’t 
respond well to one may respond well to the other. 
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This is How Many Sets Your Muscles 
Need to Grow 
 
Back in the 1970's, Arthur Jones, the inventor of the Nautilus range of 
exercise machines, ruffled more than a few feathers when he claimed that 
bodybuilders were wasting their time training for two hours a day, six days 
a week. In his view, a couple of hours a week would have done the job just 
as well. 
 
Jones is considered by many to be the father of a style of training known as 
HIT, which is short for high-intensity training (not to be confused with HIIT, 
or high intensity interval training). Most HIT programs revolve around short 
workouts, a high intensity of effort and a low volume of training, which is 
typically defined as the number of sets per exercise. 
 
One of the cornerstones of HIT is the idea that building muscle is like an 
on-off switch. A single work set, taken to the point of momentary muscular 
failure, will flick the switch from off to on.  
 
Once the muscle growth “trigger” has been activated, additional sets are 
unnecessary. In fact, they may actually do more harm than good, making 
inroads into your limited recovery ability without stimulating any additional 
growth. 
 
In fact, the connection between the number of sets you do for a given 
muscle and the speed at which that muscle grows is more like a dimmer 
than an on-off switch.  
 
When a team of US researchers pulled together all the relevant research 
on training volume and muscle growth, they found a “dose-response” 
relationship between the number of weekly sets you do for a muscle and 
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the speed at which that muscle grows. Ten or more sets per muscle group 
per week worked better than 5-9 sets. And 5-9 sets worked better than four 
sets or less. 
 
However, not everyone responds in the same way to an increase in training 
volume.  
 
Research  published in the Journal of Physiology, for example, shows that 
some people did just as well with a low (4-6 weekly sets per muscle group) 
as they did with a higher (12-18 weekly sets per muscle group) volume of 
training.  
 
Of the 34 subjects taking part in the study, 13 displayed clear benefits of 
the higher training volume on muscle hypertrophy. However, the rest made 
similar progress irrespective of how many sets they did. In fact, a few 
individuals saw faster growth in the leg that was trained with fewer sets. 
 
In a similar study, researchers looked at the effect of three different training 
volumes – low, medium and high. The low volume group did one set per 
exercise, the medium volume group did three sets, while the high volume 
group did five sets. 
 
On average, the 3-set group built more muscle than the 1-set group, and 
the 5-set group gained more muscle than the 3-set group. However, there 
were large individual differences in response to training volume. In fact, 
some subjects in the 1-set group saw better results than those in the 3-set 
and 5-set groups. 
 
People are different, not just in terms of how fast their muscles grow, but 
also in the type and amount of training they respond best to. The “best 
way” for one person to train may be very different to someone else’s “best 
way.” Just because a particular amount of training works well for some 
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people doesn’t necessarily mean that your body will respond in the same 
way. 
 
There’s a theoretical “optimal” number of sets per muscle group, above and 
below which gains in muscle size will be slower than they otherwise would 
be. Put differently, you need some volume for muscle growth. Too much is 
going to hinder your progress, while too little will have the same effect. 
 
However, the precise location of this “sweet spot” will depend on your 
genetics, the length of time you’ve been training, your age, the exercises 
you’re doing, the muscle group in question, and how much effort you’re 
putting into each set. It will also shift over time in response to changes in 
diet, sleep, and stress levels. Your tolerance for volume won’t be as high 
when you’re busy, short on sleep and not recovering as well. 
 
If you’re trying to gain muscle as fast as humanly possible, chances are 
you’re going to see better results with at least 10 sets per muscle group per 
week than you will with 5-9 sets. For some people and in some muscle 
groups, even higher training volumes may be useful. 
 
But there will also come a point of diminishing returns, where you end up 
expending a lot of extra time and effort, as well as exposing yourself to a 
greater risk of injury, for a relatively small benefit.  
 
I can’t tell you exactly how many sets to do, and nor can anyone else. 
Research can point the way, but it only tells you the average response in a 
group of people. That’s why it’s important to experiment. And the logical 
way to go about doing so is to start out with a lower training volume and 
gradually work your way up.  
 
Starting at lower volumes and then ramping it up over time will let you see if 
the increase in volume makes enough of a difference to justify the time and 
effort involved in doing so. 
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Why Building Muscle to Lose Fat 
Doesn’t Work 
 
The case for building muscle to lose fat appears to be a simple one. For 
every pound of muscle you gain, your metabolic rate will rise by between 
50 and 100 calories per day. Because of this, gaining just a few pounds of 
muscle will burn as many calories as running 25 miles a week. All while 
you’re sleeping, sitting at your desk or resting on the couch. 
 
Case closed. Or is it? I’m not so sure… 
 
The first problem is that muscle doesn’t burn 50-100 calories per pound. 
 
You probably know that muscle tissue is more metabolically active than fat, 
and that it helps you burn more calories during the day. So, in theory at 
least, an increase in muscle mass means that more fat will be burned. 
Unfortunately that’s only partially correct — and certainly not to the extent 
we once believed. 
 
Research  shows that muscle actually has a very low metabolic rate when it 
is at rest, which is most of the time. And the metabolic rate of muscle pales 
in comparison to other parts of the body. 
 
In fact, the heart and kidneys have the highest resting metabolic rate (200 
calories per pound). The brain (109 calories per pound) and liver (91 
calories per pound) also have high values. In contrast, the resting 
metabolic rate of skeletal muscle clocks in at just 6 calories per pound. 
 
In other words, while skeletal muscle and fat are the two largest 
components, their contribution to resting energy expenditure is smaller than 
that of organs. The vast majority of the resting energy expenditure of your 
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body comes from organs such as liver, kidneys, heart, and brain, which 
account for only 5% to 6% of your weight. 
 
I should also point out that fat is more than just lifeless tissue. It secretes 
proteins such as leptin and cytokines, which can affect your metabolism.  
 
In fact, fat has a metabolic rate of around two calories per pound. So if you 
were to drop a couple of pounds of fat and replace it with the same amount 
of muscle, your resting metabolic rate would rise by less than 10 calories 
per day.  
 
I do want to make an important distinction between resting  muscle and 
recovering  muscle. Estimates of the resting metabolic rate of muscle do 
make one assumption  — a constant rate of protein turnover. However, 
exercise will typically lead to an increase in protein turnover, which is going 
to increase calorie expenditure in the hours (and, in some cases, days) 
after exercise.  
 
When exercise ends, it takes time for everything to get back to normal. 
Depleted glucose and fat stores need to be refilled. Damaged muscle cells 
need to be repaired. All of this requires energy. And the more rebuilding 
that has to be done, the more calories are being burned after your workout 
is over. Or to put it another way, while the metabolic rate of resting  muscle 
is relatively small, the metabolic rate of recovering  muscle is going to be 
significantly higher. 
 
To sum up, you’d need to gain a huge amount of muscle to have a 
significant impact on your metabolism. To burn an extra 10,000 calories a 
month — enough to lose almost 3 pounds of fat – you’d need to gain more 
than 50 pounds of muscle. That’s an awful lot of beef. It’s much more than 
the average person is going to build over the course of their training 
lifetime. 
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Functional Training: The Most 
Loathsome Term In All Of Fitness 
 
For reasons I have yet to fully understand, it has come to pass that certain 
types of exercise or pieces of equipment are now classed as “functional” 
while others are not. 
 
According to a leaflet that was thrust into my hot little hands the other day, 
a new gym that’s just opened in my area contains a “functional training 
zone” with Kettlebells, Power Plates and TRX Suspension Trainers. 
 
Precisely why an exercise done with a barbell or a dumbbell is less 
functional than one performed with a kettlebell, a suspension trainer or on a 
platform that vibrates is still something of a mystery to me. 
 
“Functional training” ranks alongside “the core” as one of the most 
loathsome terms in all of fitness. 
 
It leads people to believe that all other forms of exercise are 
“non-functional” and therefore less effective than something with 
“functional” written in front of it. 
 
Read a few articles on the subject, and you’d be forgiven for thinking that 
anything tagged with the “functional training” label delivers a host of unique 
benefits that are beyond the reach of those employing any other training 
method. 
 
Your friends will barely be able to conceal their amazement at the dramatic 
transformation in your sporting performance. 
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Top Hollywood producers will immediately offer you a multi-million pound 
deal to do all the stunts in the next Mission Impossible film. 
 
Hugh Jackman will be on the phone demanding to know why he’s been 
kicked off the cover of Men’s Health  magazine and replaced by a shirtless 
picture of you. 
 
Fans of functional training will often dismiss certain exercises on the basis 
they’re “non-functional” and therefore irrelevant to daily life or sporting 
activity. 
 
The bench press is one such example. “The bench press is a useless 
measure of strength and has no real-world application,” say the critics. 
“Other than powerlifting, there is no sport or daily activity that requires you 
to lie on your back and push a bar off your chest.” 
 
To the critics, I say this. 
 
Done correctly, the bench press is one of the best ways to build upper body 
strength and power. Both are physical qualities that are important for 
competitive athletes in a number of different sports. 
 
The “positive transfer” of strength from one activity to another doesn’t 
require them to be exactly the same. Yes, the extent to which strength can 
be carried over from one activity to another will depend on how closely they 
resemble one another. But they certainly don’t need to be identical. 
 
Labeling an exercise “functional” or “non-functional” ignores the fact that 
functionality is not determined by a small number of inputs, such as the use 
of a specific exercise or piece of equipment, but by output. And by output, 
I’m talking about a positive change in whatever physical quality – strength 
in this case – that you’re trying to improve. 
 

Page 31 



This will come, not from the exclusion or inclusion of a single exercise or 
training modality, but from a strength and conditioning program that 
incorporates many different exercises. The term “functional training” is a 
redundant one. That’s because strength training in and of itself is 
functional. 
 
Weight machines come in for a lot of flak these days, partly on the basis 
that “they don’t build functional strength or transfer to real life activity.” 
However, this isn’t an argument that stands up to scrutiny. In fact, 
machine-based training programs have been shown in a number of studies 
to enhance athletic performance. 
 
In one trial , researchers put two groups of elite cyclists from the Danish 
Under-23 national team through a 16-week training program. The first 
group did 10-18 hours of cycling each week. Group two did the same thing, 
but added two to three days of strength training. 
 
What did that strength training program look like? 
 
This was purely a machine-based routine, comprising the leg extension, leg 
press, leg curl, and calf raise. In other words, there were no squats. No 
deadlifts. No Bosu balls. No Backward Rotational to Forward Cross 
Lunges. 
 
Yet this renegade bunch of “non-functional exercises” delivered an 
impressive 8% improvement in time-trial performance – more than twice 
the improvement seen in the cycling-only group. 
 
There’s more. 
 
In a 2017 study, Spanish researchers trained a group of professional 
handball players with two different types of leg press: the conventional 
45-degree leg press and one that uses a flywheel. The result? After training 
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three times a week for six weeks, men in both groups were stronger and 
more powerful. They could run faster and jump higher. 
 
In addition, training programs based partially or entirely on machine-based 
exercises have been shown  to work better than corticosteroid injections for 
improving knee pain and function in people with jumper’s knee. 
 
They’ve also proven very effective at reducing knee pain  in competitive 
volleyball and basketball players suffering from the same problem. 
 
Ultimately, functional training is nothing more than making sure there is a 
match between your goals and the training you’re doing. If your training 
program moves you closer to those goals, then it’s functional. If it doesn’t 
then it isn’t. 
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HIIT and the Afterburn Effect: Myth or 
Fact? 
 
There’s a good chance you’ve heard of the afterburn effect. It refers to the 
fact that your body continues to burn calories at an accelerated rate even 
after your workout is over. You might also see it called excess 
post-exercise oxygen consumption, or EPOC for short. 
 
Is the afterburn effect real? And can it help you lose fat faster? 
 
The afterburn effect is certainly real in the sense that exercise (especially 
intense exercise, such as HIIT) can affect your metabolism for a number of 
hours after the workout is over. However, the ability of HIIT to “put you in 
fat-burning mode, rev up your metabolism and torch calories for 24 hours 
after exercise” is not as great as was once believed. 
 
In one study on the subject, researchers from Colorado State University 
looked at the number of calories burned both during and after a bout of 
HIIT. For two days, subjects taking part in the study lived in a metabolic 
chamber, which allowed the researchers to measure how many calories 
were being burned during and after exercise. 
 
On one of the days, they performed a HIIT workout that involved pedaling 
as fast as possible on a stationary bike for 30 seconds. They did five 
sprints in total, with each sprint separated by four minutes of recovery 
where they pedaled slowly against very little resistance. 
 
How many extra calories did the subjects burn? 500… 750… 1000? 
 
The average increase in energy expenditure on the HIIT day was 225 
calories. And that’s not just the calories burned after the workout. It’s the 
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calories burned both during and after exercise. What’s more, HIIT had no 
impact on resting metabolism when it was measured 23 hours after 
exercise. All of the calories burned came during and immediately (2-3 
hours) after the workout itself. 
 
In fact, most of the calories burned after exercise seem to come in the first 
hour. In a follow-up study, researchers from Arizona State University found 
that energy expenditure in the three hours after exercise was greater with 
sprint interval training (110 calories) compared to steady-state cardio (64 
calories) and HIIT (83 calories). 
 
However, most (around 70%) of those calories were burned in the first hour 
after exercise. By the third hour, the difference in post-exercise energy 
expenditure between the different workouts was less than five calories. 
 
The total number of calories burned both during and after exercise was 348 
calories with steady-state cardio, 329 calories with HIIT, and 271 calories 
with sprint interval training. 
 
So, interval training did have a bigger afterburn effect than steady-state 
cardio. The workouts were also 5-7 minutes shorter. However, when you 
add up the total number of calories burned both during and after exercise, it 
was the steady-state workouts that delivered the best results. 
 
Here’s how the researchers sum up their findings: 
 
“Although sprint interval training elicits greater EPOC compared to 
traditional steady-state cardio, total net energy expenditure (exercise + 
postexercise) is less than HIIT and steady-state cardio. EPOC is unlikely to 
be the major contributor to fat loss and body composition changes 
previously observed following high-intensity interval exercise training.” 
 

Page 35 

https://www.ncbi.nlm.nih.gov/pubmed/26950358


It’s also worth pointing out that sprint interval training was poorly tolerated, 
with three out of 13 subjects unable to complete the study due to nausea, 
lightheadedness and vomiting. 
 
A team of Canadian researchers report similar results. Post-exercise 
calorie expenditure was higher with HIIT. But over a 24-hour period, the 
total number of calories burned with HIIT and steady-state cardio was 
almost identical. 
 
Granted, the HIIT workout was shorter (18 minutes versus 30 minutes). But 
the fact there was no difference between the two groups in terms of total 
calories burned does pour cold water on claims that HIIT will “burn fat like 
crazy.” 
 
One of the other issues with most of the research on EPOC is that it’s 
looked at subjects in a state of energy balance. In other words, the people 
taking part in the studies were given more food to compensate for the extra 
calories they burned during the workout. 
 
Why does this matter? 
 
If you’re in a calorie deficit (which you’ll need to be if you want to lose fat), 
the afterburn effect is going to be lower than it otherwise would be. In one 
study, two days of dieting reduced the post-exercise calorie burn by 
40-50%. In fact, some studies show that when an increase in physical 
activity results in a calorie deficit, the post-exercise rise in metabolism is 
wiped out completely. 
 
So keep in mind that most estimates of post-exercise calorie expenditure 
will be heavily influenced by the type of diet you’re eating. Numbers for 
post-exercise calorie expenditure pulled from non-dieting subjects won’t 
necessarily apply to someone in a calorie deficit. 
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None of this is meant to put you off HIIT, which is a time-efficient way to 
improve both your cardiovascular fitness and metabolic health. In fact, just 
30 minutes of HIIT each week has been shown  to improve various markers 
of cardiometabolic health to the same extent as two and a half hours of 
traditional cardio.  
 
However, the size of the afterburn effect after HIIT, as well as the extent to 
which it contributes to fat loss, is not as great as many people have been 
led to believe.  
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Can You Freeze Your Way to a Better 
Body? 
 
Some say that cold exposure can you lose fat, build muscle and generally 
become a more amazing and upgraded version of your current self. 
 
Ray Cronise, for example, a former materials scientist at NASA, claims to 
have lost 27 pounds in just six weeks by taking cold showers, walking for 
several miles in freezing weather wearing a t-shirt and shorts, as well as 
sleeping without any sheets on the bed. 
 
Should you be doing the same thing? Here’s a closer look at what the 
research has to say on the subject of cold exposure, fat loss and muscle 
growth. 
 
Exposing yourself to cold temperatures “activates” something called brown 
fat, also known as brown adipose tissue, or BAT for short. BAT generates 
heat to keep you warm, raising your metabolism and burning off regular fat 
in the process. 
 
In one study, a drop in room temperature from a warm 22 degrees C to a 
cool 16 degrees C led to test subjects burning, on average, 170 additional 
calories per day. In another trial , a group of healthy men were kept cold, 
but not quite cold enough to cause shivering, which itself will burn energy. 
Over a three-hour period, they burned an average of 250 extra calories. 
 
All of which sounds very promising. However, a short-term rise in metabolic 
rate doesn’t always add up to a greater rate of fat loss over a period of 
weeks and months. 
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Scientists from the National Institutes of Health found  that sleeping in a 
cold room (66 degrees F or 19 degrees C) for a month had a number of 
metabolic advantages, such as an increase in brown fat levels and 
improved insulin sensitivity. However, none of the men taking part in the 
study actually lost any fat. 
 
Japanese researchers report slightly more promising results. They found 
that six weeks of mild cold exposure (two hours per day at 17 degrees C or 
63 degrees F) led to, on average, 1.5 pounds of fat being lost.  
 
Some of the subjects got better results than everyone else, losing around 
four pounds of fat. But others ended up gaining weight, so cold exposure 
wasn’t effective for everyone. 
 
Differences in the way people respond to cold exposure have shown up in 
other studies. Dutch researchers, for example, found that the change in 
energy expenditure during mild cold exposure ranged from an increase of 
396 calories to a decrease of 50 calories per day. 
 
Here’s something else to think about:  
 
One major downside of cold exposure is that it tends to make you hungry. 
Exercise in cold water, for instance, stimulates your appetite  so you end up 
eating more. In one study, calorie intake after cold-water exercise averaged 
877 calories, which was almost 50% higher than the neutral temperature. 
 
Even out of the water, exercise in the cold stimulates post-exercise food 
intake to a greater extent than exercise in a neutral environment. Just 
sleeping in a cold room for a month has been shown  to increase the desire 
to eat and reduce satiety, which reversed when the temperature in the 
room was raised. 
 
To quote the study authors directly: 
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“Because the desire to eat heightened after cold acclimation, we cannot 
exclude the possibility that appetite stimulation could diminish metabolic 
benefits of BAT recruitment if it increases caloric intake in longer-term 
studies.” 
 
In other words, you might burn more calories by exposing yourself to cold 
temperatures, but end up replacing them all because the cold leaves you 
hungrier than normal. 
 
There’s also research  to suggest that cold exposure after training can 
interfere with gains in strength and size. By interfering with your body’s 
natural response to exercise, you may well end up slowing your progress 
rather than speeding it up. 
 
None of this means that ice baths are useless. Used regularly as part of 
your training, the potential is there for them to put the brakes on muscle 
growth. However, they may well be useful for competitive athletes at times 
when rapid recovery takes priority. 
 
In fact, there’s plenty of evidence  to show that ice baths can make you feel 
less sore and fatigued. But what’s less clear is whether ice baths work 
simply because you expect them to. In other words, is the effect a 
physiological or a psychological one? 
 
In his book Endure: Mind, Body and the Curiously Elastic Limits of Human 
Performance , science writer Alex Hutchinson reports on the findings of a 
2014 study showing that a lukewarm tub of water containing a special 
“recovery oil” worked just as well as an ice bath for the recovery of strength 
in the days after a hard workout. 
 
In fact, the special “recovery oil” was nothing more than liquid soap, added 
to a lukewarm bath as a placebo. 
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“We made sure that we put the recovery oil in the water in plain sight of the 
participants, and we gave them a glossy summary of some made-up 
research about scientifically proven benefits of ‘recovery oils,'” says Dr. 
David Bishop, a co-author of the study. 
 
“I don’t think that we suspected that ‘recovery oils’ would be as effective as 
the cold-water immersion,” he admits. “That was surprising.” 
 
So, what’s the bottom line? 
 
Cold water immersion might be useful in cases where rapid recovery is 
required, although the jury is still out as to whether the underlying 
mechanisms are primarily physiological or psychological in nature. 
 
However, if you want to make your muscles bigger and stronger, the 
evidence to date shows that ice baths may very well hurt your results if 
used on a regular basis as part of your training. 
 
All things considered, the idea that cold exposure will have a big impact on 
your body composition is based on very flimsy evidence. 
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How Deep Should You Squat? 
 
Few questions divide opinion more than how deep you should go when you 
squat. On the one hand, you have people saying that you should go to 
parallel or slightly below. What this means is that the femur – the large 
bone in your thigh that runs from your hip to your knee – should end up 
roughly parallel to the floor. 
 
Others will tell you to squat ass-to-ankles, which basically means as low as 
you can get. If you can’t get that low then there is some kind of 
“dysfunction” that needs addressing. Most people had this range of motion 
as a child, they point out, and it’s possible to recover this with practice. 
 
Squat depth is important, but so is good form. With very few exceptions, 
you should squat no lower than the point where you lose the arch in your 
lower back. For some, this will be parallel or slightly below. For others, this 
will mean stopping slightly above parallel. Only a very small number of 
people can go ass-to-ankles without compromising their technique. 
 
If you blindly follow the advice to squat “ass-to-ankles” (or even to parallel) 
while ignoring what’s happening to your lower back, the potential for some 
kind of disc injury is greatly increased. If your spine repeatedly flattens out 
and loses its natural curvature with a heavy barbell across your shoulders, 
you’re doing more than just inviting trouble. You’re rolling out the red carpet 
and asking him to move in. 
 
Neutral spine isn’t a single position that your back never deviates from. 
Think of it more like a neutral zone, or a range that your spine can move 
within while still posing a low risk of tissue damage. 
 
Your ability to maintain a neutral spine during the squat depends on a 
number of factors. These include the strength of the muscles around the 
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hip, the flexibility of the hip and knee joint, as well as the relative lengths of 
your torso and thighs. 
 
If you have relatively long thighs, for example, you’ll have to shift your 
weight back by leaning forward as you squat. Combine this with a lack of 
flexibility in the hip area, and you’ll find it very difficult to get below parallel 
without losing the arch in your lower back. 
 
Some people will tell you that if it’s not ass-to-ankles, the squat won’t make 
much of a contribution to gains in size and strength because it wasn’t done 
through a full range of motion. Many of these same people will then go on 
to recommend the deadlift as one of the best overall mass building 
exercises for the entire body. That’s despite the fact there is not one 
muscle group that is taken through a full range of motion during the 
deadlift.  
 
Unless you’re training for a powerlifting contest, or to improve your 
performance in a sport where you need to be strong in a deep squat 
position, don’t worry if you can’t get below parallel. 
 
Dr Rafael Escamilla, a Professor in the Department of Physical Therapy at 
California State University, reviewed a total 70 studies on the subject of 
knee biomechanics during the squat. He found that squatting roughly to 
parallel is enough to achieve very high levels of muscular activity in the 
quadriceps, which is going to make your legs bigger and stronger. 
 
Research that compares full-depth with parallel squats shows very little 
difference in muscle activity between the two. 
 
Researchers from Edge Hill University, for example, looked at muscle 
activity during the partial, parallel and full-depth squat using relative 
5-rep-max loads. In other words, subjects lifted the most weight during the 
partial squat, and the least during the full squat. 
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Muscle activity in the hips and thighs was greater during the full-depth and 
parallel squat compared to the partial squat. However, the differences 
between the full-depth and parallel squat were, to quote the study authors, 
“negligible.” 
 
There is research  to show that muscle activation of the glutes is maximized 
during full squats. However, the main weakness with this study is the fact 
that subjects used the same weight for both the full and parallel squat. 
 
Why is that a problem? Most people can lift more weight in a parallel squat 
than they can in a full-depth squat. And muscle recruitment is highly 
dependent on the amount of weight you’re lifting. Squatting with a heavier 
weight will call into action more muscle fibers than squatting with a lighter 
weight. 
 
Follow-up studies that take into account the fact that you can lift more 
weight in a parallel versus a full squat show that the glutes are just as 
active with parallel squats as they are with full-depth squats. 
 
However, it is important to have some kind of consistent point of reference 
that you can use to measure your progress. Don’t delude yourself into 
thinking that you’re increasing your strength when all you’re really doing is 
decreasing your depth. Have a firm standard for what constitutes a squat, 
and stick to it. 
 
Contrary to what the exercise police might say, there is no “one size fits all” 
recommendation when it comes to the question of squat depth. You should 
squat to a depth that allows you to maintain good form. By that, I mean you 
should go no deeper than the point where you lose the arch in your lower 
back. This may be slightly below or slightly above parallel. It’s far better to 
be an inch or two on the high side than to go too deep and end up with a 
crippling back injury because of it.  
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The Full Range of Motion Myth 
 
You’ve probably been told that if you want your muscles to grow, all the 
exercises you do should be taken through a full range of motion (ROM). 
Going from “full stretch” to “peak contraction” is necessary to stimulate the 
maximum amount of growth in the shortest possible time. Anything less is 
cheating, and you might as well just not bother. 
 
Do you need to use a full ROM on every exercise? That depends a lot on 
you and how you’re built. Not everyone is put together in the same way, 
and a ROM that’s suitable for one person may not be such a good fit for 
someone else. In fact, you may very well be better off using “partial reps” 
on certain exercises. 
 
Let me explain why. 
 
Consider the example of two different lifters – Mr Long Arms and Mr Short 
Arms – performing the bench press. Both lifters start with their arms 
straight. They lower the barbell so that it touches their chest before 
returning it to the start position. Mr Long Arms and Mr Short Arms have 
both performed the bench press through what most people would consider 
a full ROM. But there are some important differences. 
 
Firstly, Mr Short Arms has done less work than his long-armed counterpart. 
The amount of work performed during a given exercise is normally 
calculated by multiplying the amount of weight on the bar by the number of 
sets by the number reps (weight x sets x reps). So if you were to bench 
press 200 pounds for 2 sets of 10 repetitions, the total amount of work 
done is 4000 pounds (200 x 2 x 10 = 4000). 
 
But measuring work in this way doesn’t tell the whole story. Why not? 
Because it doesn’t include the distance traveled by the bar. In other words, 
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Mr Long Arms does more work during each rep because he has to push 
the bar further. 
 
Next, think about what’s happening to your shoulders. 
 
If you have long arms and a small rib cage, bringing the bar all the way 
down to your chest means that your shoulders have to go a lot deeper into 
extension than someone with short arms and a large rib cage. 
 
This can be very hard on your shoulders. Done often enough with a heavy 
weight, it could lead to a rotator cuff injury that keeps you out of the gym for 
some time. At the very least, you might find it impossible to perform the 
bench press without pain in your shoulders. 
 
Mr Long Arms may be better served by using a shoulder saver pad. This is 
a pad that’s attached to a barbell, and shaves a few inches off the bottom 
of the movement, preventing his shoulders from going too far into 
extension. He could also try the decline bench press or even the floor 
press, both of which involve a much shorter ROM than the flat bench press. 
 
Cheating? Not really. By shortening the distance that the bar needs to 
travel, he’s simply matching the ROM of the lifter with the shorter arms. 
 
Let’s take both lifters and look at what happens during the deadlift. Both 
start with a loaded barbell on the floor and go all the way up to a standing 
position. Once again, even though they’ve both performed the same 
exercise using what appears to be the same ROM, there are a few key 
differences. 
 
This time, Mr Long Arms is the one doing less work. That’s because he 
doesn’t need to bend down as far to pick up the bar. What’s more, Mr Short 
Arms will find it a lot harder to deadlift from the floor without rounding his 
back. While this is no guarantee that he’s going to end up with a back 
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injury, it does shift the benefit-to-risk ratio of the exercise in the wrong 
direction. 
 
Unless he’s training for an event that requires him to lift with a rounded 
back (and assuming that mobility isn’t a limiting factor), Mr Short Arms 
would be better off raising the starting position of the barbell with the use of 
blocks or a rack. This allows him to maintain normal spinal curvature at the 
bottom of the exercise. 
 
Again, this doesn’t mean that he’s cheating. He’s simply modifying the 
exercise so that it’s a better fit for his body. 
 
“A bar loaded with standard 45 pound plates is 8.75 inches off the floor 
because the original manufacturers wanted there to be enough room that if 
a lifter doing Olympic lifting fell with the bar overhead that the plates would 
be tall enough so that his head would not be crushed,” explains strength 
and conditioning specialist Elsbeth Vaino. 
 
“Of the big three lifts, the deadlift is the only one where the range of motion 
is determined by a manufacturing decision instead of by individual 
anatomy. This means that everyone, whether they’re five feet tall or seven 
feet tall, has to pull from a height of 8.75 inches.” 
 
The length of your arms is just one of many factors dictating what is a safe 
and effective ROM in any given exercise. But individual anatomical 
variations mean that you need to be flexible about the ROM that you use. 
You may not be built in a way that lets you deadlift from the floor, squat 
ass-to-ankles with a heavy weight resting on your shoulders or bench press 
through a full ROM without setting yourself up for injury. 
 
What about ROM and muscle growth? 
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There have been a number of studies over the years to compare partial 
with full ROM training. With few exceptions, most studies show that full 
ROM delivers superior gains in both size and strength. However, these 
studies have used a partial ROM that is only 25-50% of a full ROM. They 
don’t compare a full ROM with an “almost full” ROM. 
 
What’s more, certain exercises seem to be more effective at fatiguing the 
target muscle when they’re performed using a slightly reduced range of 
motion. In some cases, working in the middle range of motion and “keeping 
the muscle under tension” may work better than training through a full 
range of motion. 
 
In one study, researchers found that the skull crusher exercise, performed 
only through the middle range of motion, delivered faster muscle growth 
than the same exercise done through a full range of motion. A similar study 
using preacher curls also shows no significant difference in muscle growth 
with full ROM versus partial reps performed in the middle range of motion. 
 
The bottom line? 
 
You don’t have to use a full range of motion on all exercises, all of the time. 
It’s far better to modify an exercise so that you stop an inch or two short of 
a full ROM than to use 100% ROM all of the time and end up injured 
because of it. 
 
For example, I find that shaving an inch or so off the top and bottom of 
rows and pulldowns is a lot more “elbow friendly” than trying to do the same 
exercises through a full ROM. 
 
This doesn’t mean that you’re cheating. You’re just making intelligent 
training decisions designed to reduce the risk of injury and keep your joints 
healthy. 
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Why Timing Your Sets Is a Waste of 
Time 
 
Once, a personal trainer asked me a question on the subject of time under 
tension and muscle growth. 
 
“I read that the optimal time under tension for increasing strength and 
power is 4-20 seconds,” he wrote. 
 
“For gaining size it’s 40-60 seconds, and for endurance it’s at least 70 
seconds. But what happens with the muscle between 21-39 seconds?” 
 
When people talk about time under tension, or TUT for short, they’re 
usually referring to the amount of time your muscles are working during a 
set.  
 
For example, let’s say you do a dumbbell curl. It takes two seconds to lift 
the weight and two seconds to lower it. During each rep, your biceps are 
under tension for a total of four seconds. 
 
Performing a set of 10 reps at the same speed would take a total of 40 
seconds. Therefore, the total length of time your muscles are under tension 
during that set is 40 seconds. If you slow down each rep so that it takes six 
seconds, it would take 60 seconds to complete a set of 10 reps. In which 
case, the time under tension is now 60 seconds. 
 
Proponents of training programs based around time under tension also like 
to prescribe a specific rep tempo, where you count the number of seconds 
it takes to lift and lower the weight, as well as the amount of time you pause 
at the top and bottom of the movement. 
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For example, a 4-1-2-1 tempo means taking 4 seconds to lower the weight, 
pausing for 1 second at the bottom, taking 2 seconds to lift the weight, and 
pausing again for 1 second at the top. 
 
When I first read about time under tension in the late 1990’s, it seemed to 
make perfect sense. And, being one of those people with a tendency to 
obsess over small (and often pointless) details, I invested a lot of time and 
effort in trying to follow the guidelines as closely as possible. 
 
All of which, for reasons I’m about to explain, was a complete waste of 
time. 
 
Firstly, the length of time a muscle is under tension for during a set isn’t the 
only thing that counts when it comes to building muscle. You also need to 
consider 1) the degree  of tension and 2) the total amount of tension that 
muscle is exposed to during a workout. 
 
“Mechanical tension is directly related to the magnitude of load or weight 
you’re lifting,” explains Dr Brad Schoenfeld. “If you perform a rep at your 1 
rep max (RM), it will necessarily create more mechanical tension than a rep 
performed at 50% 1RM.” 
 
“Thus, sets of long durations will necessarily involve lower levels of tension 
than those of shorter durations, assuming training is carried out near or to 
momentary muscular failure.” 
 
In other words, the muscle-building stimulus generated by a given workout 
depends not just on the length of each set, but the total number of sets you 
do, as well as the amount of weight you lift during those sets. 
 
The standard advice is that to maximize strength, the ideal time under 
tension is about 20 seconds or less; to build muscle, it’s at least 40 
seconds; and for muscle endurance, it’s at least 70 seconds. 
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However, there are plenty of studies out there to show that your muscles 
can be made to grow with heavy sets lasting less than 20 seconds or 
lighter sets lasting longer than 60 seconds.  
 
In one trial , researchers got a group of guys to train their legs on the leg 
extension machine three times a week for 10 weeks. In the first group, the 
time under tension for each set was 30-48 seconds. Group two, on the 
other hand, took between 90 and 120 seconds to perform each set. 
 
Which group do you think built the most muscle? 
 
Despite the big difference in time under tension, the amount of new muscle 
added to both legs was almost identical. In other words, a time under 
tension that was deep in the endurance range stimulated just as much 
muscle growth as sets that straddled the strength and hypertrophy range. 
 
Here’s another study to blow a hole in the theory that your sets need to last 
40-60 seconds if you want to maximize growth. 
 
Researchers from the University of Central Florida put two groups of 33 
resistance-trained men through eight weeks of strength training. Group one 
did four sets of 10-12 reps. Each rep took 3-4 seconds to complete, which 
means that each set lasted between 30 and 48 seconds. 
 
Group two did the same exercises. They also did the same number of sets. 
But, they used a much heavier weight that limited them to 3-5 reps, which 
means that each set lasted between 9 and 20 seconds. 
 
The result? 
 
None of the differences in body composition between the groups were 
statistically different. However, the researchers did find a clear trend 
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towards greater gains in the group lifting heavier weights. In other words, 
the men who trained using sets lasting less than 20 seconds were the ones 
that put on the most muscle. 
 
In short, as long as you’re lifting and lowering the weight under control, 
rather than letting the weight control you, there’s very little point in trying to 
make a set last for a specific amount of time. Provided your training 
program is set up properly, time under tension isn’t a variable that you need 
to spend any time measuring or even thinking about. 
 
The length of time that a muscle is under tension for during a set is a lot 
less important than the total amount of tension it’s exposed to during a 
workout, the degree of tension, as well as how often that tension is applied 
over the course of a week. 
 
A lot of people go to the gym, train hard, and get bigger and stronger 
without paying the slightest bit of attention to time under tension. I’d highly 
recommend that you do the same.  
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Speed Trap: Should You Go Fast or 
Slow to Grow? 
 
From the first day you set foot in a gym, you’ve probably been told to keep 
your reps slow and controlled. But take a look around, and you'll see folks 
doing everything from long drawn-out reps to rapid quick-fire movements.  
 
Who's got the right idea? If you want to make the most of the time you 
spend in the gym, should you speed your reps up or slow them down? 
 
One of the first studies to compare intentionally slow training with faster 
lifting speeds was published in the early 1990’s. A group of 18 young men 
was assigned to either a fast or a slow group, and trained with the barbell 
squat exercise three times a week.  
 
Subjects in the fast group were told to "always lower the weight in a slow 
and controlled manner and, upon reaching the bottom position, explode 
upward as fast as possible in an attempt to accelerate the bar," while the 
slow group was asked to "always lower and raise the bar in a slow and 
controlled manner so that acceleration is minimized." 
 
After seven weeks, there was no significant difference in size or strength 
gains between the two groups. Slowing the reps down didn’t lead to muscle 
being built any faster. 
 
Researchers from the University of Sydney also report that taking six 
seconds to do a dumbbell curl is no more effective for muscle growth than 
a rep lasting two seconds. After six weeks of training, there was no 
evidence that one rep speed was better than the other for increasing arm 
size. In fact, strength gains were roughly 10% greater with the faster lifting 
speed. 
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It was much the same story when a team of Japanese scientists compared 
slow and fast lifting speeds. Reps lasting six seconds didn’t work any better 
than reps lasting three seconds for increasing whole-body muscle 
thickness or maximal strength.  
 
A follow-up study, which involved squatting twice a week for six weeks, 
also shows no benefit to slowing down the eccentric, or lowering phase, of 
a rep. Subjects taking two seconds to lift the weight and four seconds to 
lower it didn’t grow any faster than lifters who lowered the weight in two 
seconds. 
 
In fact, strength gains were superior in the faster group. They finished the 
study squatting 18 pounds (8 kilograms) more than the four-second group, 
despite the fact that both groups started out in roughly the same place. 
 
Even in older men, slowing down your reps delivers no additional growth 
compared to faster lifting speeds.  
 
Researchers from Brazil took a group of men, aged between 69 and 76 
years, and divided them into two groups. Both groups lifted weights twice a 
week for ten weeks. The first group took around one second to lift the 
weight and 2-3 seconds to lower it. Group two, on the other hand, took 2-3 
seconds to lift the weight and 2-3 seconds to lower it. At the end of the 
study, it was the faster lifters who posted the greatest gains in muscle 
thickness. 
 
When a team of US scientists published a meta-analysis on the subject of 
repetition speed and muscle growth, they found no evidence to support the 
idea that slower reps will improve your results, concluding that muscle 
growth “appears to be similar when training with repetition durations 
ranging from 0.5 to 8 seconds to concentric muscular failure, suggesting 
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that a fairly wide range of repetition durations can be employed if the 
primary goal is to maximize muscle growth.” 
 
Most of the studies we’ve looked at have compared fast with moderate 
lifting speeds. What about very slow lifting speeds, where each rep takes 
10 seconds or longer to complete? 
 
There was one paper, published back in 2001, which shows greater gains 
in strength with super slow compared to regular speed training. In fact, 
super slow lifters gained around 50 percent more strength than subjects 
employing faster lifting speeds. 
 
However, drawing conclusions about anything based on the results of one 
study is never a good idea, especially when most of the research out there 
shows that super slow training is no better than regular speed training for 
making your muscles bigger and stronger. 
 
In many cases, it’s performed substantially worse. 
 
When researchers from George Washington University Medical Center 
compared slow speed with traditional speed training, they found 
significantly greater strength gains with the latter. In fact, strength gains in 
the regular speed group were more than double those seen in the super 
slow group. 
 
What’s more, trials conducted at the University of Wisconsin-La Crosse , 
Ohio University and the University of Oklahoma   all show that super slow 
training fails to deliver faster strength gains than regular training. 
 
Does super slow training fare any better in the muscle growth department? 
 
For a muscle to grow, the individual fibers making up that muscle have to 
be activated and stimulated for a sufficient period of time. However, 
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research  shows that muscle activation is reduced rather than increased 
with slow (10 seconds per rep) training speeds. Performing reps at a fixed 
speed of four seconds per rep versus a self-selected speed has also been 
shown  to decrease both muscle activation and training volume. 
 
When a team of researchers from the University of New England compared 
six weeks of traditional (1-2 seconds to lift and lower the weight) and slow 
speed training (10 seconds to lift the weight and 4 seconds to lower it), it 
was the regular speed group who saw the biggest gains. Their muscle 
fibers grew by an average of 39%, compared to an increase of just 11% in 
the slow speed group. 
 
A follow-up study also shows that satellite cell and myonuclear domain 
adaptations – both of which play a key role in muscle growth – were 
substantially greater with traditional compared to slow speed training. 
 
In short, most research shows that intentionally slow training speeds fail to 
deliver superior gains in muscle size or strength compared to regular 
training speeds. Slowing down your reps will make your workout feel a lot 
harder, but it’s unlikely to help you build muscle any faster. 
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How to Kill Your Fat Cells 
 
Imagine this for a minute: There’s an area of fat in some part of your body 
that you can’t seem to get rid of. Diet and exercise has worked everywhere 
else. But that stubborn pocket of fat just won’t shift no matter what you do. 
 
Wouldn’t it be great if there was some way to kill off those fat cells? To get 
rid of that stubborn fat once and for all without going under the knife and 
having liposuction. 
 
According to conventional wisdom, your fat cells are with you for life. They 
might shrink during weight loss, or expand in size when you gain weight. 
But they never go away completely. 
 
In fact, that’s only partially true. While the selective destruction of fat cells is 
not easy, it can be done. So, how do you go about it? You kill a fat cell by 
making it cold. 
 
The concept of “freezing your fat away” without diet or exercise sounds like 
the sort of nonsense you might see on the Dr Oz show. However, there is 
some science behind it.  
 
In fact, the idea of using cold to kill cells isn’t a new one. Cryosurgery, as 
it’s known, is used to treat several types of cancer, as well some 
precancerous or noncancerous conditions. I can still remember a doctor 
using the extreme cold produced by liquid nitrogen to remove a wart from 
my hands. 
 
The technical term for the use of cold to destroy fat cells is cryolipolysis. 
The term ‘cryo’ is the ancient Greek for cold, while ‘lipolysis’ refers to the 
breakdown of fat. 
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Essentially, cryolipolysis is a nonsurgical alternative to liposuction, so there 
are no needles, scalpels or scars. It’s often referred to as a “lunchtime 
procedure,” as there’s very little downtime. No skin is sliced and no blood is 
shed.  
 
Instead, your “problem flab” is sucked into what looks like a big vacuum 
cleaner, which draws a roll of skin and fat between two cooling plates. 
These cooling plates then gradually lower the temperature of your fat cells. 
 
Fat cells are more sensitive to the cold than skin. While the plates aren’t 
cold enough to freeze your skin, they are cold enough to chill the fat cells 
just enough to trigger a process called apoptosis, or cell death.  
 
In short, cryolipolysis selectively destroys fat cells without damaging 
surrounding tissue. Your body then naturally clears out the dead fat cells 
over the following weeks and months. 
 
The most common treatment areas for men are the lower abs and love 
handles. For women, it’s the thighs. Cryolipolysis has also been used  to get 
rid of submental fat, which refers to the fat under your chin. 
 
A typical treatment lasts between 30 minutes and one hour, and promises 
to reduce the number of fat cells in the treated areas by 20 to 25%. 
 
Does cryolipolysis work? 
 
Well, I haven’t used it myself, so I can’t talk from experience. But having 
looked through the research, the results do appear promising. 
 
A blinded comparison  of pre- and post-cryolipolysis treatment photos of 50 
subjects shows that physician reviewers were able to differentiate the two 
sets of photographs 92% of the time. In a review  of cryolipolysis, published 
in the journal Plastic and Reconstructive Surgery, researchers report that 
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the average reduction in fat volume in the area being treated ranged from 
10.3 to 28.5 percent. 
 
Here’s how they sum up their findings: 
 
“Cryolipolysis is a promising procedure for nonsurgical fat reduction and 
body contouring and presents a compelling alternative to liposuction and 
other, more invasive methods. This procedure appears to be safe in the 
short term, with a limited side effect profile, and results in significant fat 
reduction when used for localized adiposities.” 
 
All things considered, cryolipolysis does appear to be a relatively safe and 
effective way to reduce the size of small, localized deposits of stubborn fat. 
Most people who use it report being “extremely satisfied” or “satisfied” with 
the results. 
 
However, there is a darker side to cryolipolysis. When Darth Vader struck 
down Obi-Wan Kenobi in Star Wars: A New Hope , he was warned that 
doing so would leave Kenobi “more powerful than you can possibly 
imagine.” But Vader paid no attention and did it anyway. Attempting to 
“strike down” your fat cells may end up backfiring in an equally spectacular 
way. 
 
In fact, it is possible for the whole procedure to go wrong, leaving you with 
even more problem fat than you had before the treatment. 
 
One case report I came across involved a 41-year old guy who had a single 
cycle of cryolipolysis to his abdomen. Three months later, the area that had 
been treated started to grow, a phenomenon dubbed paradoxical adipose 
hyperplasia , or PAH for short. 
 
With PAH, the treated area becomes larger rather than smaller, leaving a 
"painless, visibly enlarged, firm, well-demarcated mass" under the skin.  
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In other words, cryolipolysis may end up doing the exact opposite of what 
you want it to do. Instead of the treated area shrinking, the bulge ends up 
bigger and firmer than it was before, looking remarkably similar to a “stick 
of butter” that’s been shoved under your skin. You may end up needing 
liposuction , or even an abdominoplasty (tummy tuck), to get rid of it. 
 
Problem is, nobody is sure exactly how common  PAH is, or even why it 
happens. The manufacturers estimate that PAH affects 1 in 20,000  treated 
patients, with some reports suggesting that men are at greater risk than 
women.  
 
However, recent studies suggest that PAH occurs far more often. One 
study found that the incidence of PAH is 1 in 221  treatments, while another 
puts it as high as 1 in every 100 treatments. That’s 200 times higher than 
what the device manufacturer reports. 
 
One woman  who had cryolipolysis likened it to Russian roulette. She had 
three treatments to get rid of her stomach roll and muffin top. But instead of 
getting smaller, the areas ended up looking three times bigger than they 
were before the treatment. 
 
So, what’s the bottom line? 
 
While cryolipolysis isn’t going to help you lose large amounts of fat, it may 
help you shift those pinchable, hard-to-lose deposits of “stubborn” fat. 
However, the amount of fat lost is relatively modest. At best, you’re only 
going to lose a thin layer of fat under the skin.  
 
What’s more, there is a small possibility that the whole thing could go 
wrong, leaving you with a hard, unsightly lump of flab that’s bigger and 
more prominent than it was before. You may well end up wishing you 
hadn’t bothered.  
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What Happens To Your Muscles When 
You Skimp On Sleep 
 
You know that too little sleep is bad for you. But, you also know that you’re 
not getting enough of it, despite your best efforts to catch up at the 
weekend. 
 
Other than leaving you grumpy and irritable, how bad is it if you’re regularly 
skimping on sleep? 
 
As it turns out, lack of sleep affects more than just your mood. It can also 
do an exquisite job of sabotaging your best efforts to get in shape.  
 
Here’s how. 
 
First, sleep deprivation has been shown to increase the loss of muscle 
when you go on a diet. 
 
In one study, a team of US researchers got a group of overweight men and 
women to stay in a sleep research laboratory while they dieted for two 
weeks.  
 
During the first phase of the study, test subjects were deprived of sleep, 
registering a little over five hours of shut-eye each night. In the second 
phase, they ramped up the amount of time spent in bed, clocking up 
around 7.5 hours of sleep per night. 
 
The result? 
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Sleep deprivation didn’t affect the amount of weight lost. Dieters lost 
around 6.5 pounds in both conditions. However, it was a different story 
when the researchers analyzed where the lost weight came from. 
 
During the weeks with adequate sleep, roughly half of the lost weight came 
from fat. But in the sleep deprived condition, four out of every five pounds 
lost came from lean body mass - muscle, rather than fat.  
 
In other words, overweight adults on a diet lost 60% more muscle when 
they were deprived of approximately two hours of sleep each night. 
 
Granted, this was a short trial, where each phase of the study lasted just 14 
days. And nobody taking part lifted weights or ate enough protein, two 
things that we know help you retain muscle mass during a diet.  
 
However, the research does hint at the possibility that when you are not 
getting enough sleep, the body is reluctant to give up its fat stores. Muscle 
mass is depleted while fat is retained.  
 
It gets worse. 
 
You may have noticed that you want to eat more when you’re tired. That’s 
because lack of sleep can mess with some of the hormones involved in 
both hunger (which refers to the physical need for food) and appetite (the 
desire for food). 
 
Studies show that sleep leads to elevated levels of a hormone, known as 
ghrelin, that makes you hungry. It also suppresses a counterpart hormone 
called leptin, which plays a role in regulating the amount of food you eat. 
 
The unsurprising result is that you eat more. In some trials, subjects 
deprived of sleep would end up munching their way through the best part of 
600 additional calories per day. 
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Sleep deprivation isn’t great news for your testosterone levels either. 
 
A team of researchers at the University of Chicago took a group of lean, 
healthy young men in their mid-twenties and restricted them to just five 
hours of sleep a night. 
 
A week later, blood tests showed a marked drop in testosterone. In fact, 
testosterone levels were down by between ten and fifteen percent. Cutting 
down on sleep - even for just seven days - can leave you with the 
testosterone levels of a man at least a decade your senior. 
 
If you’re a man, low testosterone levels will often leave you tired and 
fatigued. Testosterone can sharpen your ability to focus, and when levels 
are low it’s harder to concentrate. Even worse, your sex drive will take a 
dip, and you may well have problems getting your soldier to salute, if you 
get my drift. 
 
It’s not just your exploits in the bedroom you need to worry about. Skimping 
on sleep can also hurt your performance in the gym. 
 
A single night of missed sleep is unlikely to do any damage. In one trial , 
researchers from Midwestern State University found that going an entire 
night without sleep had no effect on training performance in a group of 
collegiate weightlifters. 
 
Although total mood disturbance was increased by sleep deprivation, the 
men were able to lift just as much weight as they did following a normal 
night of sleep. 
 
However, if you’re regularly missing out on precious hours of rest, getting a 
little extra sleep each night can have an almost “drug-like” effect on your 
performance. 
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Most research has looked at how cutting sleep affects an athlete's ability to 
complete various tasks designed to simulate competition. However, rather 
than focus on the effects of sleep deprivation, scientists from Stanford 
University asked a different question:  
 
Could extra sleep give athletes an edge over their competition? 
 
To find out, they looked at the effect of sleep extension on sprinting speed 
and shooting accuracy in members of the men’s varsity basketball team. 
 
For the first two weeks of the study, the men kept to their normal schedules 
- which involved sleeping for a little over 6.5 hours a night - while the 
researchers measured how fast they could run and how accurate their 
shots were. 
 
During phase two, the players were told to get as much sleep as they 
could, with the goal of spending 10 hours in bed each night. They were also 
encouraged to nap during the day.  
 
The actual amount of time the men spent asleep rose to an average of 
almost 8.5 hours a night. And this two hours of additional sleep had a big 
impact on their performance. 
 
By the end of the extra-sleep period, the players had improved their 
shooting accuracy by 9%. Sprint times were down, on average, by 0.7 
seconds. In fact, every player on the team was faster than they were at the 
start of the study. 
 
Not only that, their mood improved. They reported feeling less tired and 
more energetic. 
 
To quote the research team directly: 
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“Extended sleep beyond one's habitual nightly sleep likely contributes to 
improved athletic performance, reaction time, daytime sleepiness, and 
mood. These improvements following sleep extension suggest that peak 
performance can only occur when an athlete's overall sleep and sleep 
habits are optimal.” 
 
So, what’s the bottom line? 
 
Sleep extension can have drug-like effects on athletic performance, and yet 
is completely safe. In fact, not only is it completely safe, studies show a 
tight link between sleep duration and heart disease , diabetes and 
dementia .  
 
When you lose weight, more of that lost weight will come from fat rather 
than muscle. You won’t feel as hungry and will have fewer food cravings. 
Even your mood will improve.  
 
You can spend a lot of time hunting down the latest breakthroughs in diet 
and exercise, trying all the latest supplements and experimenting with 
every cutting-edge “hack” you come across. But if you’re skimping on 
sleep, you’ve got your priorities all wrong. 
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The Testosterone Paradox 
 
Supplement companies like to make testosterone seem like a miracle 
hormone for men. Raise it, and you might just turn into a stronger, more 
energetic, and all-around more amazing version of yourself.  
 
If it all sounds too good to be true, that’s mostly because it is. While the 
promised land of permanently elevated testosterone may appear wonderful 
in the ads, the actual link between testosterone and muscle growth is not 
as straightforward as many claim. 
 
Let’s start at the top: In the past, I would have told you that more 
testosterone equals faster muscle growth. That is, if your testosterone 
levels are hovering around the higher end of the normal range, you’ll have 
an easier time gaining muscle than someone with naturally lower 
testosterone levels. 
 
Put differently, the more testosterone you have, the more muscle you gain, 
even if you lift the same weights and eat the same food. It’s an idea that 
sounds simple enough, and it seems to make sense. The latest research 
on testosterone and muscle growth, however, shows that the connection 
between the two is a lot murkier than was once believed. 
 
We’ve known for some time that any temporary surge in post-training 
testosterone levels has little impact on the amount of muscle you gain over 
time.  
 
In one study, researchers analyzed data collected from 56 men who took 
part in a 12-week resistance training program. If the post-exercise change 
in testosterone levels was important as far as building muscle is concerned, 
you’d expect to see two things: Guys with the largest testosterone 
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response to training would build the most muscle. And those with the 
smallest response would build the least muscle.  
 
But when they looked at the data, the researchers could find no significant 
link between the exercise-induced rise in testosterone levels and gains in 
muscle mass. The hormonal responses of those who made the fastest 
gains in size and strength were no different than those who made the 
slowest gains. 
 
More interesting still, the amount of testosterone you have at rest — in 
healthy young men, at least — doesn’t appear to have much to do with 
muscle growth either. In fact, the latest science  shows that guys who built 
the most muscle after 12 weeks of weight training weren’t the ones with the 
highest testosterone levels, but the ones with more androgen receptors. 
 
Why do androgen receptors matter? For testosterone to do all the things 
we know and love as far as muscle growth is concerned, it needs to 
interact with muscle tissue. And it does that via androgen receptors.  
 
One of the ways androgen receptors respond to a hormone like 
testosterone is by signaling muscle cells to increase the rate at which new 
muscle protein is laid down. Over time, this increase in muscle protein 
synthesis leads to bigger, stronger muscles. 
 
The guys who built the most muscle didn’t have higher testosterone levels, 
but they did have more androgen receptors in their muscles than subjects 
who gained the least muscle. This meant their bodies were able to make 
better use of the testosterone that was available. 
 
In other words, it isn’t testosterone levels that predict muscle gains, but 
how sensitive your muscles are to that testosterone. Think of it like a car, 
with testosterone as the engine and androgen receptors as the tires. If 
you’ve got a powerful V8 engine but cheap tires, you’re not going to be able 
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to make full use of that power. Likewise, you need those androgen 
receptors to take full advantage of the testosterone that’s in your system. 
 
All of which begs the question: If testosterone levels aren’t linked to muscle 
growth, why does injecting yourself with testosterone make your muscles 
grow faster? Anabolic drugs work because they take your testosterone 
levels outside of their normal physiological range and keep them there, 
night and day, for weeks, months, and sometimes even years on end. 
 
A team of Californian scientists found that guys who combined three days a 
week of weight training with weekly testosterone injections gained a 
whopping 13 pounds of muscle in just 10 weeks.  
 
The amount of testosterone they were given — 600 milligrams per week — 
is a lot, around six times higher than the dose usually given to men on 
hormone replacement therapy. It was enough to raise their testosterone 
levels by more than 600 percent.  
 
In other words, the injections took testosterone levels well outside of their 
normal physiological range, which is why they had such a big impact on 
muscle growth. Even if you could raise your testosterone levels by 10, 20, 
or 30 percent, it’s a drop in the bucket compared to what you’re getting 
from drugs. 
 
It’s a similar story when it comes to the link between testosterone and 
aggression. The standard view is that the more testosterone you have, the 
more aggressive you are, while less testosterone equals less aggression. 
But it’s not that straightforward, and a simple one-to-one link between 
testosterone and aggression doesn’t hold. 
 
“Remove someone’s testes and the frequency of aggressive behavior is 
likely to plummet,” explains Robert Sapolsky, a Stanford University 
neurobiologist. “[If you] reinstate precastration levels of testosterone by 
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injecting the hormone, precastration levels of aggression typically return.” 
But there’s a twist: If you only restore 20 percent of the person’s normal 
testosterone level, normal levels of aggression still return. Double their 
normal level of testosterone, however, and levels of aggression don’t 
increase above the precastration level.  
 
What this tells us, Sapolsky says, is that you need some  testosterone 
around for normal aggressive behavior. When there’s no testosterone, 
aggression plummets. Quadruple the normal level of testosterone, and 
aggression goes up. But anywhere from roughly 20 percent of normal to 
twice the normal level and it’s all the same; the brain can’t distinguish 
among this wide range of basically normal values. 
 
Testosterone is what endocrinologists call a “permissive” hormone. That is, 
once there’s enough testosterone in your system to “permit” your muscles 
to grow, it’ll take a gargantuan spike to increase that growth rate 
significantly. 
 
If your testosterone levels are well below normal, you’ll find that gaining 
muscle is a slow process. When levels are several hundred percent higher 
than normal, your muscles are going to grow a lot more quickly.  
 
Fluctuations in testosterone within the normal physiological range, 
however, aren’t going to do much of anything, and trying to raise your 
testosterone levels naturally is unlikely to have much of an impact on the 
speed at which you gain muscle. 
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The Best Time of Day to Train, Revealed 
by Science 
 
Some eager beavers like to wake up early and get their workouts done first 
thing in the morning. Others prefer to wait until later in the day, and go to 
the gym in the late afternoon or evening. 
 
Does the time of day you train make a difference to your results? Are you 
going to build muscle more quickly if you train in the morning? Or is it better 
to hit the gym later in the day once your body has had a chance to warm 
up? 
 
There are pros and cons to whatever time of day you schedule your 
workouts. However, if you want to add muscle to your frame as fast as 
humanly possible, the research out there points to the afternoon and 
evening as being the best time of day to train. 
 
Here’s the story. 
 
Back in 2009, a team of researchers based at Finland's University of 
Jyväskylä ran a very simple experiment. 
 
They rounded up a group of young men, and got them to train in the 
morning or evening for a total of ten weeks.  
 
The morning group trained between 7am and 9am, while the evening group 
did their workouts between and 5pm and 7pm. Both groups followed 
exactly the same training program, which involved lifting weights 2-3 times 
a week. 
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Although the difference in muscle growth didn’t reach statistical 
significance, subjects who trained in the evening saw their muscles grow 
more quickly than the group who trained in the morning. In fact, the evening 
group increased the size of their thigh muscles, on average, 30% more 
than their counterparts in the morning group. 
 
A follow-up study, this time lasting six months, shows much the same 
results. Men who trained in the morning saw their quads - specifically, their 
outer thigh - grow by an average of 12%. But the ones who hit the gym 
later in the day saw their thighs grow 50% more quickly. 
 
In other words, training in the evening led to larger gains in muscle mass 
compared to the exact same training program done in the morning.  
 
The question is, why? 
 
Some research  shows much greater variability from person to person in the 
strength of the growth signals sent to muscles with a morning versus an 
evening workout. 
 
That is, lifting weights later in the day seems to produce a much more 
consistent rise in the various growth signals sent to muscle fibers. Training 
in the morning, on the other hand, leads to a more pronounced increase in 
some subjects, but also a decrease in others. 
 
To quote the researchers directly: 
 
“We found that early morning may induce significantly higher 
between-subject variation in some muscle growth- or metabolism-related 
signaling pathways compared to the same loading later in the day.” 
 
In other words, training in the morning may provide an optimal 
muscle-building stimulus for some people, but not for others. 
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All of which brings me to the subject of your chronotype. 
 
Your chronotype reflects how the circadian system embeds itself into the 
24-hour day, with peaks in physiology, cognition and behavior occurring 
earlier or later in the day. In other words, you’re a morning person, an 
evening person, or somewhere in between. 
 
Surveys show that roughly one in four of us are morning people. Another 
one in four are night owls. The other 50% of the population aren’t morning 
or evening-oriented, but somewhere in the middle. They’re usually referred 
to as neither-types. 
 
Night owls tend to wake up and go to bed later, and also have trouble 
getting to sleep at night. Morning-types, on the other hand, go to bed 
earlier, wake up earlier and usually have a better night’s sleep. 
 
Your chronotype can also affect the way you respond to exercise. In one 
study, Italian researchers report that morning-types perceived a bout of 
interval training to be harder in the evening than it was in the morning. 
Evening-types, on the other hand, felt like they were working harder when 
they trained in the morning. 
 
In general, research  shows that morning-types are less fatigued, perceive 
less effort during exercise, and tend to perform better during a morning 
workout than neither- and evening-types.  Evening-types also need longer 
to get going, and don’t reach maximum performance levels as quickly after 
waking up as morning-types. 
 
We still don’t know if matching your workout time to your chronotype will 
lead to a faster rate of muscle growth. But, the research on chronotypes 
does raise the possibility that if you’re an evening person, you may see 
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better results with evening workouts. Morning people, on the other hand, 
might make faster gains if they train in the morning. 
 
All things considered, if you had the luxury of being able to train at 
whatever time of day was “optimal" for muscle growth, it would probably be 
the late afternoon or early evening. 
 
However, chances are you aren’t in that position, and will need to find a 
training time that works for you. 
 
Your body can adapt to training at different times of day. Even though you 
may not feel as strong  during a morning workout, for example, your body 
will become accustomed to it. 
 
Research  shows that repeated strength training in the morning produces 
time-of-day-specific adaptations. That is, if you normally perform better in 
the evening, consistently training in the morning will narrow the gap in 
performance between your morning and evening workouts. 
 
I remember when I made the switch from evening to morning training, and 
it was a shock to the system. Everything felt so much harder. But gradually, 
over time, I got used to it. 
 
Ultimately, the best time of day to train is the time of day that works for you 
and fits your schedule. Timing is a lot less important than simply making it 
to the gym in the first place. Getting your workouts in on a consistent basis 
trumps most other things when it comes to getting in shape. 
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How To Stop Cardio Interfering With 
Muscle Growth 
 
A lot of folks shun cardio, partly because they don’t like it, and partly 
because they’re worried it’ll make their muscles shrink and kill their gains. 
 
Are they right? How much cardio should you do, if any, when you’re trying 
to build muscle? And how much is too much? 
 
Let me cut to the chase: Cardio can put the brakes on muscle growth. 
 
It can do so by interfering with recovery between bouts of weight training, 
or leave you fatigued before you start lifting weights. Performed back to 
back, the first mode of exercise causes fatigue, which has a negative 
impact on the quality and quantity of the second mode. 
 
Cardio can also turn down the volume on the “make me bigger” signals 
sent to muscle fibers in the hours and days after training. 
 
However, while the potential exists for cardio to dampen muscle growth, 
the extent to which it does so depends a lot on how much of it you’re doing, 
how hard it is, and when you’re doing it. 
 
The story starts back in the 1970s, when a powerlifter by the name of 
Robert Hickson decided to join his boss Professor John Holloszy - the 
father of endurance exercise research - for a regular afternoon run. 
 
But Hickson soon found that he was getting weaker and losing muscle, 
despite the fact he was still following his regular strength training program. 
So, he decided to run an experiment to find out what was going on. 
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Published in 1980, Hickson’s study trained three groups of subjects. The 
first group lifted weights, while group two went cycling and running. 
Subjects in group three combined cardio and weight training. 
 
In the strength-only group, leg strength increased at a consistent rate 
throughout the 10-week training program. 
 
In contrast, subjects who combined weight training and cardio saw their 
strength gains level off between weeks seven and eight. In weeks nine and 
ten, they actually got weaker.  
 
When others replicated Hickson’s study, they found similar results. Training 
for both strength and endurance, termed concurrent training, led to reduced 
gains in strength and size, a phenomenon dubbed the “interference effect.” 
 
Does this mean you should ditch cardio altogether if you want to gain 
muscle as fast as humanly possible? 
 
No it doesn’t, and here’s why. 
 
First, Hickson had his subjects lift weights five days a week and go running 
or cycling six days a week. That’s far more training than most people are 
doing. And even then, the interference effect didn’t show up until seven 
weeks into the study. 
 
In other words, the effect that cardio has on your gains will depend on how 
much of it you’re doing. Lifting weights five days a week and doing cardio 
six times a week will make it very difficult to recover properly between 
bouts of weight training. Two hours of cardio a week, on the other hand, 
provided it’s not all done at a high intensity, is unlikely to pose a problem.  
 
The extent to which cardio interferes with your progress is also, for the 
most part, body part specific. Doing high-intensity interval training (HIIT) 
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before lifting weights, for example, has been shown  to interfere with size 
and strength gains in the lower body. But it didn’t hamper gains in the 
upper body. 
 
You also need to consider the length of time between cardio and weight 
training. On one end of the spectrum, you can do cardio and weights back 
to back, with little or no gap between the two. Or you can go to the other 
extreme, and do them on separate days. 
 
Which approach works best?  
 
In most cases, you’re better off keeping cardio and weights separate. 
Inserting a sufficient length of time between the two can limit the extent to 
which cardio interferes with your gains. 
 
When two US researchers looked at the research  on concurrent training, 
they came to the conclusion that, in an ideal world, cardio and weights 
should be separated by anywhere between six and 24 hours. 
 
However, I don’t live in an ideal world, and neither do you. It might be the 
case that the only time you can fit in cardio is to do it before or after you lift 
weights. 
 
If so, what should come first, cardio or weights? Probably the worst option 
is to do cardio right before you lift. A bout of interval training performed 
immediately before strength training, for example, has been shown  to blunt 
gains in muscle mass. 
 
Five or ten minutes of gentle warming up on the bike, treadmill or rowing 
machine is fine. But a tough cardio session is going to leave you fatigued 
before you even start lifting weights, which in turn is going to make it harder 
to do the work necessary to stimulate muscle growth. You’re not going to 
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be able to get an effective workout in. Instead, do cardio after you’re done 
with the heavy lifting.  
 
As far as the type of cardio is concerned, running isn’t the best option. 
Research shows that it’s much more likely to impede recovery and interfere 
with your gains. Instead, choose something low impact like rowing, incline 
treadmill walking, swimming or cycling. 
 
In fact, cycling may be the ideal companion to resistance training. 
 
In one study, adding 30-60 minutes of cycling twice a week to a two-day 
strength training program had no negative effect on gains in muscle size or 
strength. The thigh muscles grew at a similar rate in both the strength-only 
and strength plus cardio groups. 
 
More interesting still, there is some research  to hint at the possibility of a 
faster rate of muscle growth with cycling and resistance training compared 
with resistance training alone. 
 
Granted, the research was done on strength training newbies, where 
virtually any stimulus will stimulate growth. And the total amount of training 
they did was relatively low. But, at the very least, the findings do suggest 
that concerns about cardio interfering with muscle growth - provided your 
training program is set up properly - are overblown. 
 
You also need to factor in the number of times you’ve traveled around the 
sun. Things you could get away with in your twenties are going to have a 
much bigger impact on your results at the age of 40 or 50. 
 
In one study, a group of triathletes in their fifties recovered more slowly 
than triathletes in their twenties in the days following a 30-minute downhill 
run. The synthesis of new muscle protein was reduced, contributing to a 
slower rate of muscle repair.  There was also a trend for masters triathletes 
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to turn in a slower time trial performance than their younger counterparts 
ten hours after the run.  
 
As you get older, the resources in your “recovery account” become 
increasingly scarce, and you’ll need to be a lot more careful about how 
they’re allocated. 
 
What’s the bottom line? 
 
As long as you don’t go overboard on the volume, frequency and intensity, 
there’s no need to worry about cardio putting the brakes on muscle growth. 
 
In fact, some types of cardio - cycling at a low-to-moderate intensity for 
20-30 minutes the day after a heavy leg workout, for example - may help 
recovery by promoting blood flow to the muscles without causing further 
damage.  
 
There's no rigid protocol that lays out exactly how much cardio you should 
do and when you should do it. But 2-3 cardio sessions a week, with each 
workout capped at around 45 minutes, is unlikely to damage your 
muscle-building efforts in the gym. As with most things, it’s the dose that 
makes the poison. 
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How to Lose Fat and Gain Muscle at the 
Same Time 
 
Some say that losing fat and gaining muscle at the same time is 
impossible. 
 
To lose fat, you need to be in a calorie deficit. To gain muscle, you need to 
be in a calorie surplus. It’s just not humanly possible for both things to 
happen at once. 
 
Others claim it can be done, but only if you take steroids, or follow a fancy 
carb cycling protocol, the instructions for which are more complicated than 
the blueprints for a nuclear power station. 
 
Who’s right? 
 
Although there are lots of ifs, buts and maybes, it is possible to lose fat and 
gain muscle at the same time. 
 
Not everyone can do it, and not everyone can do it to the same degree. 
But, it is possible, and there are many studies that document fat being lost 
and muscle being gained simultaneously. 
 
So, how do you go about it? 
 
The first and most important step is to put yourself in a calorie deficit. There 
are lots of different ways to achieve that, from intermittent fasting or keto to 
just cutting down on the junk you know you shouldn’t be eating. But no 
matter how you go about creating that deficit, you most definitely need to 
be in one if fat is going to be lost. 
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You’re said to be in a “calorie deficit” when there is less energy coming 
from the food you eat than your body needs to move, pump blood around 
your body, break down and synthesize new muscle protein, along with all 
the other stuff involved in keeping you alive. 
 
When you’re in a calorie deficit, there is a gap between the amount of fuel 
your body needs and the amount it gets from food. So, it starts looking for 
something to fill that gap. In most cases, that “something” will be the large 
pool of chemical energy - AKA fat - that is stored in your body. 
 
Second, you will need to be an overweight beginner. By that, I’m talking 
about someone who is walking around with a significant chunk of body fat 
and is new to lifting weights. 
 
When you first start weight training, your body is highly responsive and can 
add muscle very quickly. In fact, researchers from the United States Sports 
Academy found that a group of overweight beginners lost over 16 pounds 
of fat and gained almost 10 pounds of muscle during a 14-week training 
program. 
 
In other words, they gained a decent amount of muscle while also losing 
slightly more than one pound of fat per week. When calories were cut, 
there was still plenty of stored energy available to supply their muscles with 
the fuel required to grow. 
 
Being an overweight beginner means you can get away with a lot. Even 
with a highly restrictive liquid diet containing less than 1000 calories a day, 
weight training still led  to an increase in muscle size in a group of obese 
women. 
 
In short, if you haven’t touched a weight in your life, you’re going to have a 
much easier time dropping fat and replacing it with muscle. But as you get 
leaner, things become progressively more difficult. 
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A bodybuilder, for example, who is closing in on the upper limits of his 
natural muscular potential, is doing well just to hold on to the muscle he 
currently has while getting shredded for a contest. 
 
In one case study, researchers followed a 21-year old male bodybuilder as 
he prepared for a contest. Over a period of 14 weeks, he cut his body fat in 
half, dropping from 14% to 7.2% body fat. However, almost half of that lost 
weight came from lean body mass.  
 
In other words, he lost rather than gained muscle. That’s despite the fact he 
was doing a lot of the things that are supposed to help you retain muscle - 
eating plenty of protein, lifting weights four times a week and doing interval 
training. 
 
For anyone in this type of condition, the main benefit of strength training 
during fat loss is to retain rather than gain muscle mass. 
 
What this means is that you’ll need to modify your expectations as your 
body composition changes. All other things being equal, you’ll find it easier 
to build muscle while losing fat when you’re going from “overweight” to 
“lean” than you will going from “lean” to “ripped.” 
 
If you’ve been lifting weights for some time, the speed at which you gain 
muscle will have slowed down. And it doesn’t matter how many 
supplements you take, or how many muscle-building “hacks” you try, 
muscle just isn’t going to be gained that quickly once you’ve moved past 
the beginner stages of training. 
 
On a related note, anyone who’s been in shape before will find it easier to 
build muscle and lose fat simultaneously when they return to training after 
taking a few months off. 
 

Page 81 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4422265/


In a study of elite rugby union players returning after the off-season break, 
four weeks of pre-season training led to three pounds of fat being lost and 
over four pounds of muscle being built. 
 
That’s because of a phenomenon known as muscle memory. When muscle 
is gained, lost and then re-built, it will grow more quickly during the 
re-building phase compared to the initial training period from an untrained 
state. 
 
Next up is protein. If you want to lose fat and gain muscle, you’ll need to 
eat enough protein. Other than lifting weights, getting a sufficient amount of 
protein in your diet is probably the single most important thing you can do 
to gain muscle while losing fat. 
 
Researchers at McMaster University discovered as much in a 2016 study 
published in the American Journal of Clinical Nutrition . 
 
They rounded up a group of young men and put them on a month-long diet, 
where they ate just 60% of what they’d normally need to maintain their 
weight. Alongside the diet, the men also trained hard six days a week, 
lifting weights and doing intervals, as well as various other forms of intense 
exercise. 
 
Half the men ate a protein-rich diet, getting around one gram of protein per 
pound of bodyweight per day. The rest of the group received just half that 
amount. 
 
As you’d expect, both groups lost fat. However, men in the high protein 
group were the only ones to gain muscle, finishing the study with an extra 
2.5 pounds of muscle mass. While the low protein group didn’t lose muscle, 
they didn’t gain any either. 
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To sum up, it is possible to lose fat and build muscle at the same time. 
Even when you’re in a calorie deficit, lifting weights and eating enough 
protein will allow for muscle to be gained, or at the very least retained, 
while you drop fat.  
 
However, while you can do both at the same time, it's highly unusual to do 
both at the same rate. That is, unless you’re an overweight beginner, 
returning to exercise after a layoff, very genetically gifted, or you’re on the 
sauce, you won’t build muscle at anything like the same speed at which 
you lose fat. 
 
There are numerous carb cycling methods that claim to be able to get 
around the problem, but even then you’re not going to replace every pound 
of fat lost with one pound of muscle. The best that most people can hope 
for is to generate a small amount of muscle gain while losing a much larger 
amount of fat. 
 
In other words, it’s far more realistic to drop 10 pounds of fat while gaining 
a pound or two of muscle. Losing 10 pounds of fat at the same time as 
replacing it with 10 pounds of muscle is not an attainable goal for most 
people most of the time. 
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How Fast Can You Expect to Build 
Muscle Naturally? 
 
There’s no shortage of people and products making outrageous claims 
about how fast it’s possible to build muscle. 
 
You see a supplement promising gains that are on par with steroids. Then 
you hear about a guy who says that he put on 34 pounds of muscle in 28 
days with just two 30-minute workouts a week. 
 
Pick up any of the popular fitness magazines, and you’d be forgiven for 
thinking that building muscle is the easiest thing in the world. 
 
In truth, muscle growth varies so much from person to person that it’s 
almost impossible to predict in advance exactly how much muscle you’ll 
gain over a certain period of time. 
 
However, I can give you a rough idea of the amount of muscle you can 
expect to build after several months of training hard and eating right. 
Knowing roughly where the natural limits to muscle growth lie will save you 
a lot of wasted time, effort and money running around in search of some 
magic pill, diet or training program. 
 
More about that in a moment. 
 
First, let’s take a closer look at some of the variables influencing your 
results. 
 
You’re in direct control of many of the things that drive muscle growth, such 
as how you train, what you eat and when you eat it. But the variable with 
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the single biggest impact on your muscle-building results is one that you 
can’t do a damn thing about — your genetics. 
 
The genes you inherit determine many of your physical traits, such as the 
color of your hair and eyes. But they also have a big impact on the speed at 
which you gain muscle. 
 
Some lucky folks put on muscle relatively quickly when they start lifting 
weights. For others, the results come much more slowly, even if they lift 
and eat the same. 
 
Scientists have pinpointed many factors that influence the variability in 
muscle growth from person to person. They range from the number of 
capillaries delivering nutrients and anabolic hormones to your muscle 
fibers, to the thickness and malleability of the connective tissue that 
surrounds those fibers. 
 
One factor that’s heavily influenced by your genes are satellite cells. As the 
name suggests, satellite cells hover around your muscle fibers, waiting to 
be called into action to help those fibers repair and grow. 
 
While some of us have a lot of satellite cells, this doesn’t hold true for 
everyone. People who make rapid gains in muscle size have more satellite 
cells surrounding their muscle fibers, as well as the ability to expand their 
pool of satellite cells during training. 
 
In short, there are genetic factors outside your control that have a big 
impact on the speed at which you gain muscle. And, unless you’re willing to 
have your genes tinkered with by a renegade scientist, there’s not a single 
thing you, me or anyone else can do about it. 
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It’s not just the food you eat, the weights you lift and the genes you inherit 
that affect your rate of muscle growth. You also need to factor in what else 
is going on in your life. 
 
A training program performed against the background of a low-stress 
lifestyle will produce very different results to that same program paired with 
a high-stress lifestyle. That’s because non-training stressors have the 
potential to skew the rate at which you recover from and adapt to your 
workouts. 
 
Researchers have found  that individuals who are subject to greater life 
stress recover more slowly after training. In one study, subjects with lower 
stress scores saw greater gains in the bench press and squat after 12 
weeks of training compared to subjects with higher stress scores. 
 
“When athletes are subjected to elevated non-training stressors, 
physiological training adaptations will inevitably be compromised,” says 
John Kiely, former Head of Strength and Conditioning for UK Athletics.  
 
“This will occur regardless of the origin of that stress: whether it be anxiety 
due to loss of form, exam pressure, relationship turbulence, poor sleep, or 
corrosive environmental conditions.” 
 
So, let’s cut to the chase: How fast can you gain muscle naturally? 
 
If all the muscle-building stars are aligned -  you’re new to lifting weights, 
eating enough food, lifting weights 4-5 times a week, and in your twenties 
with a relatively low-stress lifestyle - the average guy can hope to gain 
around 8-9 pounds of muscle after three months of hard training. 
 
Some folks, despite training hard and eating right, will gain closer to 3 or 4 
pounds. In some studies, one or two individuals experience a tremendous 
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response, adding around 15 pounds of muscle. But for most people, most 
of the time, the results will be somewhere between those two extremes. 
 
There is also a law of diminishing returns. Everything happens a lot more 
quickly when you’re a beginner. You won’t keep building muscle at the 
same rate indefinitely, and over time your progress is going to slow down. 
 
Over the course of a year, you’re probably not going to put on more than 
around 25 pounds of new muscle. Is that the absolute upper limit for every 
single human being that has, or ever will, set foot on this planet? No, but it 
is going to be there or thereabouts. 
 
Building a shirt-straining amount of muscle takes a long time. Most people 
will need to train for somewhere between 3 and 5 years before they get 
anywhere close to their physical limits as far as muscle size is concerned. 
 
That’s 3-5 years of hard work, proper training and good nutrition. It’s not 
something you can do in 30 days, 12 weeks or even 12 months. 
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How To Put On Muscle Without Lifting 
Super Heavy 
 
Some say that lifting heavy weights is the only way to build muscle. High 
reps and light weights might improve your endurance, but they’re not going 
to make your muscles any bigger. 
 
In fact, the latest science shows that training with lighter weights and higher 
reps is a surprisingly effective way to make your muscles grow. Let’s dig in 
and take a closer look at what it all means for you. 
 
A few years back, a team of US researchers took two groups of guys, and 
got them to lift weights three times a week for eight weeks. Both groups 
followed the same training program, but with one key difference. 
 
For each exercise, the first group did three sets of 8-12 reps with a 
heavy(ish) weight. Group two used a lighter weight and did three sets of 
25-35 reps. 
 
Conventional wisdom has it that the group lifting the heavier weights would 
gain the most muscle. Those in the light group would see some muscle 
growth, but to a much smaller degree. 
 
But that isn’t what happened. 
 
In fact, the researchers found no significant difference in the rate of muscle 
growth between the two groups. Training with higher reps and lighter 
weights led to gains in muscle size that were on par with heavier training. 
 
And this wasn’t just a one off.  
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Stuart Phillips, a kinesiology professor at Canada’s McMaster University, 
has authored several studies that look at the impact of different rep ranges 
on muscle growth.  
 
All show very similar gains in muscle mass whether training is done with 
light weights and high reps or heavier weights and lower reps. 
 
In one study, Phillips and his team got a group of men to train their legs 
three times a week for 10 weeks, using either high or low reps. 
 
The result? 
 
The amount of new muscle added to both legs was almost identical. 
Training with 30-40 reps stimulated just as much muscle growth as sets of 
10-12 reps 
 
Of course, these are the results from just a few studies. And drawing 
conclusions about anything from two or three studies is never a good idea. 
 
However, there’s plenty of other research out there showing that higher 
reps and lighter weights trigger just as much muscle growth as heavier 
weights and lower reps. 
 
In one 2018 study, eight weeks of training the arms with light weights (20 
rep-max) led to gains in muscle size that were no different to those seen 
with heavier weights (8 rep-max). In another, Japanese researchers found 
that training with high reps and light weights (30-40 reps per set) builds just 
as much muscle as low reps (8-12 reps per set) and heavier weights. 
 
Most of the studies we’ve looked at show similar rates of muscle growth 
with both low and high reps. But what happens when you start using ultra 
high reps? And by ultra high, I’m talking about 60-70 reps per set? 
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That was the question asked by a team of Brazilian scientists, who took a 
group of untrained men and got them to lift weights twice a week for 12 
weeks. 
 
The lifters were split into three groups. All three groups trained the biceps 
and quads on one side of their body with very light weights and ultra-high 
reps – 20% of their one-rep max and 60-70 reps per set. 
 
On the other side of their body, the men used one of three different rep 
ranges: around 30 reps per set, 15-20 reps per set, or 10-15 reps per set. 
 
At the end of 12 weeks, training with low, moderate and high reps all led to 
similar gains in muscle size.  
 
But it was a different story for the side of the body that was trained with 
ultra-high reps, where muscles grew at half the rate they did in the other 
three protocols. 
 
In other words, while sets of 30 reps led to gains in size that were on par 
with sets in the 10-15 rep range, training with just 20% of your one-rep max 
appears to be below the threshold needed to maximize gains in muscle 
size. 
 
So, what does all of this mean for you and what you do in the gym? 
 
What it doesn’t mean is that training with light weights and high reps is now 
the “best way” to build muscle. 
 
The fact that it’s possible to gain muscle using higher reps and lighter 
weights doesn’t necessarily mean that it’s a good idea to do so. 
 
Remember, the high rep training programs didn’t lead to superior gains in 
size or strength. But each set took twice as long to complete. Training in a 
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higher rep range is also highly unpleasant and extremely painful – a lot 
harder than lower reps and heavier weights. 
 
Doing longer, more painful workouts simply to generate the same results 
doesn’t sound like a great idea to me. 
 
What’s more, research  shows that lower reps and heavier weights still win 
the day as far as gains in strength are concerned. 
 
What it does mean is that the range of repetitions you can use to build 
muscle is a lot wider than previously thought. That gives you a lot more 
choice about the type of training you do. 
 
For example, you might find that lifting heavy weights causes pain in your 
shoulders, elbows, knees or wrists. The solution is very simple. If going 
heavy on certain exercises causes pain, just go light instead. 
 
Maybe you train at home, or in a gym with a limited range of equipment, 
and lifting heavy weights on certain exercises isn’t an option. Perhaps you 
just prefer using lighter weights on some exercises, and heavier weights on 
others. 
 
In both cases, you can train with lighter weights and higher reps, safe in the 
knowledge that you’re not missing out on any gains. 
 
In short, as long as you train hard and push yourself, your muscles can be 
made to grow with a variety of rep ranges and weights, from light to 
medium to heavy. 
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This Is What Happens When You Do 
Cardio Before Breakfast 
 
Working out on an empty stomach is supposed to help you lose fat faster 
than the same amount of exercise done later in the day, after you’ve had 
something to eat. 
 
You wake up, get some caffeine inside you, then hit the gym. Because you 
haven’t eaten anything, your body is forced to use its large reservoir of fat 
to fuel the workout. 
 
On the flip side, critics say that exercise on an empty stomach makes your 
body more likely to burn protein. Fasted cardio is nothing more than a 
catabolic menace that will strip away much of the muscle you’ve worked so 
hard to build. 
 
Will fasted cardio help you lose fat faster? Or is it just putting you on the 
fast track to muscle loss? 
 
Here’s what the science says: 
 
Most research  shows that exercise done on an empty stomach leads to 
more fat being burned than the same amount of exercise done after a 
meal. 
 
When you wake up in the morning, insulin and blood sugar levels are low. 
As a result, there are plenty of fatty acids floating around in your 
bloodstream, just waiting for your muscles to pluck them out and burn them 
for energy. 
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In a study carried in the British Journal of Nutrition , researchers got a group 
of men to go for a morning run, either after eating breakfast or in a fasted 
state, having not eaten since the night before. Skipping breakfast and 
running on an empty stomach led to an average of 20% more fat being 
burned. 
 
Japanese scientists also report that fasted exercise accelerates fat burning 
throughout the day. In fact, over a 24-hour period, fasted cardio led to 
almost twice as much fat being burned compared to a day where the exact 
same workout was done after lunch. 
 
Exercise in a fasted state also does a better job  of activating various 
fat-burning genes compared to the same amount of exercise done in a fed 
state. These changes in gene expression mean that your body will find it 
much easier to break down stored fat and burn it off. 
 
So, there you have it. 
 
Not only does fasted exercise increase fat burning during a workout, it also 
boosts the amount of fat burned over a 24-hour period, as well as 
“switching on” various genes that play a key role in getting you lean, mean 
and ripped. 
 
The scientists can hang up their lab coats, turn out the lights, and consider 
the case well and truly closed. 
 
Or can they? 
 
Actually, they can't. And here's why. 
 
Over time, your body will adjust the rate at which it burns fat and carbs. 
That’s why we need to look at how fasted cardio affects fat loss over a 
period of weeks and months. What happens during a workout itself, or even 
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what happens in the 24 hours after that workout is over, doesn't tell the 
whole story. 
 
There are only a handful of studies to look at the long-term effects of fasted 
cardio on body composition. All show much the same thing. Whether you 
do your cardio fed or fasted, it isn’t going to make much difference to the 
amount of fat you lose one way or the other. 
 
When a team of researchers looked at the effect of four weeks of cardio 
performed in a fed or fasted state, it was only fasted cardio that led to a 
decrease in body fat percentage. 
 
However, the amount of extra fat lost - less than one half of one pound - 
was very small. The differences between the groups could have been down 
to the fact that skinfold callipers, which aren’t very accurate, were used to 
track changes in body composition. 
 
In a follow-up study, 20 young women were assigned to one of two groups: 
a fasted group that performed 50 minutes of walking or jogging three times 
a week after an overnight fast, or a non-fasted group that ate breakfast 
before exercise. After four weeks, there was no significant difference in the 
amount of fat lost between the two groups. 
 
In a similar trial , this time using interval training rather than steady-state 
cardio, researchers from Canada’s McMaster University looked at the 
impact of fasted versus fed exercise in a group of overweight and obese 
women. 
 
After six weeks, both groups lost an average of 1.3 pounds of fat. But there 
was no difference in the amount of fat lost between the fed and fasted 
groups. Women who hit the gym before breakfast lost no more fat than 
women who exercised 60 minutes after eating. 
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In short, the beneficial effect of fasted cardio on fat metabolism both during 
and after a workout doesn’t translate  into a significant increase in the rate 
of fat loss over time. 
 
However, the story doesn't end there. 
 
While fasted cardio doesn’t affect the total amount of fat you lose, it may 
increase the amount of fat lost from certain areas of your body. 
 
After an overnight fast, there’s an increase  in the rate at which abdominal 
fat stored directly under the skin is being released, most likely due to an 
improved blood flow  to the area.  
 
The increase in blood flow makes it easier for the various hormones that 
trigger the breakdown of stored fat to reach the fat cells in the first place. It 
also helps transport fat away from the fat cell so that it can be burned off 
elsewhere.  
 
Doing cardio on an empty stomach won’t help you lose more fat in total. 
But for someone who is already relatively lean and wants to get ripped, 
fasted cardio may make it easier to tap into and burn stubborn fat stores, 
helping you lose a little more fat from the places you really want to lose it 
from. 
 
So, what’s the bottom line? 
 
There’s very little research to support the idea that fasted exercise is 
dramatically more effective for fat loss than the same amount of exercise 
done in the afternoon or evening. 
 
Nor is there any strong evidence to suggest that fasted exercise "burns up" 
muscle tissue to a greater extent than exercise in a fed state. 
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When it comes to losing fat, the food you eat (or, more importantly, the food 
you don’t eat) is a lot more important than what you do in the gym. Cardio 
doesn’t have much of an impact on your fat loss results, fasted or 
otherwise. 
 
As long as your diet is set up properly, the decision to train in a fasted or a 
fed state can be based largely on personal preference. When it comes to 
improving your body composition, there doesn’t seem to be any great 
advantage or disadvantage to one or the other. 
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How Training To Failure Affects Your 
Ability To Build Muscle 
 
If you want to build muscle as fast as humanly possible, you need to train 
to failure. 
 
A set should be terminated only when it’s physically impossible to move the 
weight any further. 
 
Failure isn’t just the last rep you think you can do. It’s the point where your 
muscles throw in the towel and you literally fail to complete a full repetition. 
 
Stimulating gains in size and strength is an on-off phenomenon, much like 
turning on a light. And reaching momentary muscular failure is what it takes 
to flick the switch from off to on.  
 
If you stop short of failure, the growth mechanism hasn’t been triggered, 
and you’ve not given your muscles a clear reason to adapt and grow. 
 
At least, that’s what some people will tell you. 
 
Truth is, reaching failure is not a requirement for building bigger, stronger 
muscles. You’ll do just as well to leave a few reps in the tank. In fact, some 
studies show that avoiding failure in your workouts will deliver faster gains 
in strength and power. 
 
Here’s a closer look at the science and what it all means for you. 
 
Back in 2006, Spanish researcher Dr. Mikel Izquierdo ran a study 
comparing failure with not-to-failure training. 
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Izquierdo and his colleagues rounded up 42 physically active men and 
assigned them to one of two groups. 
 
The failure group did 3 sets of 6-10 reps on the bench press and squat. 
Group two did the same exercises, using the same amount of weight. But 
to avoid reaching failure, they cut their reps in half and did twice as many 
sets. Instead of doing 3 sets of 10, for example, they did 6 sets of 5. 
 
The result?  
 
After almost three months of training, both the failure and not-to-failure 
groups increased the maximum amount of weight they could bench press 
and squat by around 20%. Strength gains in both groups were almost 
identical. 
 
When scientists from Australia’s University of Sydney pulled together all the 
research  on the effect of failure versus not-to-failure training, they found 
that both methods delivered very similar strength gains. 
 
In fact, there was a small advantage with not-to-failure training. Even 
trained participants got stronger faster when their workouts required 
steering clear of failure. 
 
To quote the researchers directly: 
 
“Trained athletes are able to tolerate high training stresses, and it has been 
suggested that failure training might provide an extra stimulus to increase 
muscular strength, since strength gains tend to slow down or even plateau 
following long-term training. However, the findings from this review showed 
that trained participants responded more favorably to non-failure compared 
with failure training, suggesting that regular failure training may be too 
demanding for strength athletes.” 
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How does training to failure stack up if you want to make your muscles 
bigger? 
 
It doesn’t matter if you hit muscle failure, or cut a set short knowing that you 
could have cranked out another rep or two. Your muscles will still grow at 
much the same rate. 
 
That was the conclusion of a team of Brazilian scientists, who compared 
the effects of failure versus not-to-failure training on muscle growth.  
 
One group of participants was instructed to lift to failure, while the other 
group stopped with a few reps to spare. 
 
After 12 weeks, ultrasound scans showed similar rates of muscle growth in 
both groups. Whether they trained to failure or not, gains were no different. 
 
Research  carried in the Scandinavian Journal of Medicine and Science in 
Sports shows much the same result.  
 
Test subjects - a group of men in their twenties - trained their biceps three 
times a week for three months. Some of the men trained to failure, while 
the others left 1-2 reps in the tank at the end of each set. 
 
Both the failure and not-to-failure groups ended the study with bigger, 
stronger biceps. But the researchers could find no significant difference in 
the rate of muscle growth between them. 
 
So, what does all this mean for you and your workouts? 
 
Building muscle takes a lot of hard work and effort, and you may end up 
failing on some of your work sets whether you planned to or not.  
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However, doing so will give you no better gains than finishing each set 
feeling like you could grind out another rep or two. While muscle fatigue 
plays a role in stimulating growth, it’s not necessary to take a set to failure 
in order to create that fatigue. 
 
If you could take a look inside your muscles at the point where you hit 
failure, you wouldn’t spot any growth mechanisms being triggered, or 
muscle-building switches being flicked. 
 
In fact, there’s nothing magical or special about reaching the point in a set 
where you’re no longer able to lift the weight. 
 
All that’s happened is that the amount of force produced by the various 
muscles involved in moving the bar from point A to point B - not all of which 
are fatigued to the same extent - is no longer sufficient to move the bar 
past a certain point.  
 
In the bench press, for example, failure is the point when, after lowering the 
bar to your chest, you can’t get it back to the starting position. 
 
While your chest, triceps and shoulders are experiencing high levels of 
fatigue, they haven’t really “failed” in the sense that they’re still capable of 
doing more work. 
 
Once you hit the point where you’re unable to lift the bar, you’ll still be able 
to lower it under control. And when you’re unable to lower it under control, 
you’ll still be able to hold it in place, if only very briefly. 
 
It’s only when you’re not able to support the weight that you can say you’ve 
pushed a muscle to its “true” limit, or at least the limits available 
consciously.  
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You also need to consider the issue of safety. Towards the latter stages of 
a set, the build-up of fatigue can easily lead to a breakdown in technique.  
 
During the last few reps of a squat, for example, when your lungs are 
locked in a desperate struggle for oxygen, and it feels like someone has 
taken a blowtorch to your quads, maintaining proper form can be extremely 
difficult. 
 
It’s not so much of a problem with exercises like the leg extension or 
dumbbell curl, which don’t require a great deal of skill to perform. But 
training to failure on big compound lifts like the squat and deadlift, where 
technique is paramount, isn’t a great idea.  
 
Your form can start to break down before you hit failure, increasing the risk 
of tears, sprains and other bad things happening to your body.  
 
Other than a drop in speed, your last rep should look much the same as the 
first. Don’t allow a set to go beyond the point where your form goes down 
the pan. Far better to leave a couple of reps in the tank than end up with an 
injury that keeps you out of action for months. 
 
So, what’s the bottom line? 
 
When you reach failure during a set, it’s a sign that you’re pushing yourself 
hard and generating a large amount of muscle fatigue. 
 
Stimulating growth does require that you reach a certain threshold of effort, 
and pushing yourself to the limit is one sign that you’ve crossed that 
threshold.  
 
However, there’s very little evidence to suggest that intentionally training to 
failure needs to be the focus of your workouts, or that doing so is 
necessary for building bigger, stronger muscles.  
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The Real Truth About Cardio and Fat 
Loss 
 
“Practically speaking, exercise alone doesn’t reduce weight dependably,” 
writes Donald G. Cooley in The New Way To Eat to Get Slim. 
 
“Suppose you are of average weight and you take a brisk two-mile hike on 
level ground. You figure pridefully that you have burned up a few ounces of 
fat. The sad truth is that your two-mile hike consumes an excess of a mere 
115 calories, which are easily replaced by a mild snack consisting of three 
graham crackers.” 
 
Cooley’s book was published all the way back in 1941. Since then, a great 
many studies have been published, the vast majority of which come to 
much the same conclusion. Cardio, by itself, is not a very effective way to 
lose fat. 
 
Back in the 1990s, researchers at the George Washington University 
Medical Center set out to determine if adding aerobic exercise to a 
low-calorie diet accelerates weight loss. After looking at 493 studies, they 
found that diet and exercise provides only a marginal benefit compared to 
diet alone. 
 
The average weight loss after a 15-week program of aerobic exercise was 
seven pounds. Over the same period, dieting cut weight by roughly 17 
pounds. When exercise and diet were combined, average weight loss was 
20 pounds — just three pounds more than diet alone. 
 
As part of the HERITAGE Family Study, one of the largest studies of its 
kind, researchers tracked more than 500 men and women as they 
embarked on a 20-week exercise program. Following a grand total of 60 
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workouts, the average amount of fat lost was slightly less than two pounds, 
prompting scientists to admit that aerobic exercise “is not a major factor” in 
weight loss. 
 
Steady-state cardio can deliver results, but you need to do a lot of it. In one 
trial , a group of obese men who did 60 minutes of brisk walking or light 
jogging every day lost, on average, 13 pounds of fat.  
 
While losing a little over one pound of fat per week is a decent result, the 
men taking part in this trial exercised for more than one hour, every single 
day, for three months. They were also obese and carrying around a lot of 
extra weight, which means they burned a massive amount of energy during 
their daily workouts. It’s the equivalent of a normal-weight individual 
walking around with a heavy rucksack strapped to their back. 
 
What about HIIT? How does it compare to steady-state cardio when it 
comes to fat loss? 
 
HIIT is often praised as being uniquely effective for fat loss. That’s mainly 
on the basis that your body continues to burn calories at an accelerated 
rate after the workout is over. However, the size of this “afterburn effect,” as 
well as the extent to which it contributes to weight loss, have both been 
highly exaggerated. 
 
Researchers from Colorado State University, for example, found  that HIIT 
led to an average of 226 extra calories being burned over the course of the 
day. And that’s not just the calories burned after the workout. It’s the 
calories burned both during and after exercise.  
 
What’s more, HIIT had no impact on resting metabolism when it was 
measured 23 hours after exercise. All of the calories were burned during 
and immediately after the workout itself.  
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By way of comparison, an Appalachian State University study shows that 
45 minutes of steady-state cardio at 85% maximum heart rate burned a 
little over 700 calories – 519 during the workout itself and 190 after it had 
finished. 
 
In 2017, a team of Australian scientists published a meta-analysis on the 
subject of HIIT, steady-state cardio and fat loss.  
 
A meta-analysis involves pooling the results from multiple trials on the 
same subject. Instead of lots of small experiments, you end up with one big 
experiment, conducted on lots of people. As a result, you’re left with a 
conclusion that’s more reliable than anything that could have been drawn 
from each of the smaller studies. 
 
The researchers pooled the results of 28 trials, covering almost 1000 
people. After crunching the numbers, they found “no evidence to support 
the superiority of either high-intensity interval training or steady-state cardio 
for body fat reduction.”  
 
A separate research team came to much the same conclusion after doing 
their own analysis of the research. High-intensity interval training and 
steady-state cardio are similarly effective, they say, and both elicit “modest 
improvements, and of similar magnitude, in body fat levels and waist 
circumference in overweight and obese adults.”  
 
However, they do note that HIIT is a more efficient alternative to 
steady-state cardio, delivering similar fat-loss benefits with less time spent 
in the gym. 
 
It’s also worth pointing out that exercise does have some potential 
downsides as far as fat loss is concerned. For some, a workout that burns 
lots of calories will stimulate your appetite , so you end up replacing the 
calories you’ve worked so hard to burn. 
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There’s also a phenomenon known as moral licensing, where being “good” 
gives you permission to be “bad.” In other words, you may end up eating 
more food after a high-calorie workout because you feel like you “earned” 
it. 
 
What’s more, some studies show that if you burn lots of calories via 
exercise, you tend to spend less energy elsewhere. Put differently, your 
body attempts to “cap” the amount of energy you use in a day. Beyond a 
certain point, increasing the number of calories you burn in the gym won’t 
automatically lead to more fat being lost. 
 
Bottom line? 
 
By itself, aerobic exercise (and that includes HIIT) isn’t going to produce 
radical changes in body composition. For that, you’re going to need to lift 
some weights and get your diet in order. 
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Does Muscle Soreness Mean Muscle 
Growth? 
 
You went to the gym yesterday. Today, your muscles feel sore. That 
means your workout was an effective one, and that growth is sure to follow. 
On the flip side, workouts that don’t leave you stiff and sore produce little in 
the way of results. If you’ve stopped feeling sore, you need to switch things 
up if you want to get your muscles growing again. 
 
Or do you? Not necessarily. 
 
Most people think that sore muscles after a workout are a sign that you’ve 
stimulated growth, and that more soreness equals faster results. In fact, 
there’s very little evidence to show that muscle soreness is a reliable 
indicator of muscle damage, that being sore means faster muscle growth, 
or that a lack of soreness means that your workout wasn’t effective. 
 
More about that in a moment. First, what causes delayed-onset muscle 
soreness, or DOMS for short? 
 
Scientists aren’t sure exactly why you get sore after a workout. But their 
best guess is that a tough workout, or even just a single exercise that you 
haven’t done before, leads to a bout of inflammation, which is the way your 
body handles an injury.  
 
As part of the repair and recovery process, your body ramps up the 
production of cells that make certain nerve endings in your body more 
sensitive . When you move, these nerves send signals to the brain, which 
then creates the perception of soreness.  
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These nerve fibers are located mainly in the connective tissue found 
between muscle fibers, as well as the junction between the muscle and 
tendon. In other words, the source of post-exercise muscle soreness 
appears to be  the connective tissue that helps to bind muscle fibers 
together, rather than the actual muscle fibers themselves. 
 
What’s more, an increase in muscle soreness doesn’t necessarily reflect an 
increase in muscle damage. Conversely, a decrease in soreness is not 
always indicative of less muscle damage. Muscle soreness can show up 
without any apparent damage to the muscle or signs of inflammation.  
 
In one study, a team of Danish scientists got a group of young men to 
exercise one leg on an isokinetic dynamometer - essentially, a souped-up 
leg extension machine. The other leg had a couple of electrodes slapped 
on it, which delivered an electrical impulse to the muscle, causing it to 
contract. 
 
Muscle soreness was assessed in both legs 24 hours later, and again after 
four and eight days. The researchers also extracted a slice of muscle tissue 
from each leg, and looked at it under an electron microscope in order to 
see how much damage was done. 
 
The result?  
 
Muscle soreness hit a peak 24 hours after exercise, and was still 
significantly higher four days after the workout. There was no significant 
difference in soreness between the two protocols. That is, subjects were 
just as sore in the days following electrically stimulated contractions as they 
were after voluntary exercise. However, the amount of muscle damage was 
considerably higher with the former. 
 
Other studies report much the same thing, with only moderate levels of 
soreness associated with a high degree of damage. In short, you can’t rely 
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on muscle soreness to gauge the extent to which a particular workout has 
damaged your muscles. 
 
Can you still train if your muscles are sore? 
 
According to conventional wisdom, training a muscle that still feels sore will 
only delay the recovery process and put the brakes on muscle growth. But 
that doesn’t seem to be the case. Training a muscle when it still feels sore 
doesn’t appear to create any further damage or slow the recovery process. 
 
In one study, scientists recruited a group of student athletes and split them 
into two groups. Both groups completed 30 negative reps of dumbbell curls, 
which is a highly effective way to create both muscle damage and 
soreness. 
 
The first group rested. But the second group came back to the lab three 
days later, when their muscles still felt sore, to do the whole thing again. 
Both groups were tested every day for nine days after the first workout. 
 
You’d think that the second bout of training would interfere with recovery 
from the first, or at least make muscle damage worse. But this wasn’t the 
case. The researchers found no significant difference between the groups 
in terms of muscle soreness or markers of muscle damage. 
 
Some people also experience a far greater degree of soreness than others, 
even when they do the same workout. In fact, there seems to be a 
population of “high responders” to resistance exercise. Research shows 
that these people lose more strength after a workout, take longer to recover 
as well as experiencing a greater degree of muscle soreness. 
 
There are also differences in the ability of various exercises to create 
soreness. Certain movements, particularly those involving high levels of 
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muscle activation at long rather than short muscle lengths, are more likely 
to leave you feeling sore. 
 
Let’s take the bench press as an example. At the bottom of the movement, 
with the bar just above your chest, the pecs are lengthened while 
simultaneously experiencing high levels of tension. 
 
It’s a different story with an exercise like the dumbbell lateral raise. At the 
bottom of the movement, with the dumbbells in front of you, there isn’t 
much tension on the delts. Muscle activation increases as you raise both 
arms out to the side and the delts shorten. 
 
This “length-dependent component” is one of the reasons why the bench 
press (high levels of muscle activation at a long muscle length) leaves your 
chest feeling sore the next day, while the lateral raise (high levels of muscle 
activation at a short muscle length) doesn’t do the same thing for your 
delts. 
 
When researchers have put high- and low-soreness training programs to 
the test, they find that both deliver similar gains in muscle mass. 
 
In one trial , Brazilian scientists compared training a muscle once a week 
with a full-body workout performed five times a week, Monday through 
Friday. While subjects in the group that hit each muscle group once a week 
reported a much higher level of post-exercise muscle soreness, there was 
no significant difference in strength or size gains between the two groups.  
 
In other words, both the “low soreness” and “high soreness” training 
programs increased muscle mass and strength to a similar degree. 
 
What’s the bottom line on muscle soreness and muscle growth? 
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Muscle soreness is nothing more than a sign that you did something your 
body wasn’t used to, or performed an exercise that just so happens to 
trigger more soreness than others.  
 
Some people will experience DOMS to a greater extent than others, while 
some exercises will stimulate more soreness than others. However, while 
being sore and stiff might feel oddly satisfying, it’s not a reliable sign that 
growth has been stimulated. Likewise, the fact you’re not sore doesn’t 
mean your muscles aren’t growing. 
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What Happens When Someone with 
Depression Starts Lifting Weights 
 
Once, I read an article by someone with depression. He didn’t want to work 
out, do anything productive, or even write the article. He just wanted to lay 
on the couch and stare into space. 
 
“Despite this,” he says, “I’m going to go to my basement in ten minutes and 
lift. It will make me feel better, and it will get me closer to my goals. I've 
done this more times than I can recall, knowing each time I don't feel like 
lifting. After, however, I always feel better, and I'm glad I did it.” 
 
There’s plenty of research out there to show that exercise can help with 
depression. However, most studies look at aerobic exercise, such as 
cycling or jogging. Will lifting weights do the job just as well? 
 
In a paper published in the journal JAMA Psychiatry, researchers set out to 
answer that very question. After analyzing the results of 33 experiments on 
weight training and depression, here’s what they found: 
 
Across the board, strength training was linked to improvements in 
depressive symptoms, such as low mood, a loss of interest in activities and 
feelings of worthlessness. Lifting weights consistently reduced the 
symptoms of depression, whether someone was formally depressed at the 
start of the study or not. 
 
“Interestingly, larger improvements were found among adults with 
depressive symptoms indicative of mild-to-moderate depression compared 
to adults without such scores,” says Brett Gordon, the paper’s lead author 
and a researcher at Ireland’s University of Limerick. “This suggests 
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resistance training may be particularly effective for those with greater 
depressive symptoms.” 
 
What’s more, the number of weekly workouts didn’t seem to matter. The 
benefits were much the same, whether people trained twice or five times a 
week. In addition, improvements in physical strength didn’t correlate with 
less depression. Just getting the training done, irrespective of the amount 
of strength gained, seemed to help. 
 
There’s more.  
 
As well as depression, resistance training is also a highly effective way to 
manage symptoms of anxiety. In one study, scientists from the University of 
Georgia took a group of women with generalized anxiety disorder and 
assigned them to one of three groups - resistance training, aerobic 
exercise, and a control group. 
 
Both types of exercise led to a significant drop in symptoms of worry, with 
subjects in the resistance training group seeing the best results. In fact, 
lifting weights just twice a week led to a remission rate that was on par with 
antidepressants. 
 
When researchers rounded up  all the studies on resistance training and 
anxiety, they found that lifting weights reduced anxiety symptoms in both 
healthy participants as well as those with a physical or mental illness. 
 
So, how does resistance training have this effect on your psychological well 
being?  
 
Your muscles, heart and lungs aren’t the only things stimulated by 
exercise. What benefits the body benefits the brain. Just like a muscle, your 
brain has the capacity to change itself in response to internal and/or 
external influences, a phenomenon known as neuroplasticity. 
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This doesn’t mean that your brain is similar to plastic. Neuro  refers to 
neurons, which are the building blocks of your brain and nervous system, 
while the term plasticity refers to the brain's ability to change. 
 
It was once believed that changes in the brain only took place during 
infancy and childhood. By the time you’re an adult, the physical structure of 
your brain was set. Modern research, however, shows that certain regions 
of your brain can change, adapt and grow throughout your lifetime. 
 
How does strength training affect your brain? 
 
Hormones and hormone-like substances, the production of which is 
ramped up during exercise, have been shown  to cross from the blood into 
the brain, triggering changes in its structure and function. Some of these 
changes include the formation of new brain cells, stronger connections 
between those cells, as well as the creation of new blood vessels, which 
provide your brain with oxygen and essential nutrients.  
 
Six months of resistance training has also been shown  to increase the size 
of certain regions of the brain. And this change in brain structure was tied 
to an improvement in mental function. 
 
There are also parallels between “mindfulness,” one of the buzzwords of 
the moment, and what happens when you’re in the gym lifting weights. Yes, 
you’re probably sick of hearing about mindfulness. But it’s an effective way 
to reduce the symptoms of both anxiety and depression, delivering positive 
changes in psychological wellbeing and quality of life. 
 
Mindfulness involves paying more attention to the present moment. To your 
own thoughts and feelings, and the sensations you’re experiencing. 
Mindfulness teaches that thoughts and feelings are transient. They come 
and they go, and it’s up to you whether to act on them or not. 
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All of which is remarkably similar to what happens when you’re in the gym 
lifting weights. Squatting with a heavy weight across your shoulders, for 
example, leaves you with no option but to pay attention to the present 
moment. Setting up your body in just the right way, from the position of 
your head all the way down to your feet, and making sure that each rep is 
performed properly, requires intense concentration and focus. 
 
Towards the end of a hard set, the sensations of pain and fatigue sweeping 
through your body are so powerful that it’s almost impossible for your 
attention to be anywhere else. Thoughts of throwing in the towel enter your 
mind. But you decide to ignore them, grit your teeth and keep going. That’s 
another key feature of mindfulness - observing your thoughts and feelings, 
while simultaneously being detached from them. 
 
MRI scans show  that a mindfulness-based program can lead to functional 
and structural changes in the brain. But simply going to the gym, lifting 
weights and training hard several times a week may do the job just as well. 
 
To sum up, lifting weights is good for both body and mind. In some cases, it 
can work just as well as frontline treatments for depression, such as 
antidepressants and behavioral therapy.  
 
Strength training is unlikely to serve as a cure for depression or anxiety. 
But it can certainly help you manage both conditions, improving both your 
physical and psychological well being.  
 
Even if you’re currently not depressed or anxious, and would like to stay 
that way, lifting weights can change the structure and function of your brain, 
as well as triggering the release of chemicals that make you feel better. In 
the battle with depression, stress, anxiety or doubt, there are few weapons 
that will serve you better. 
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The Lazy Way to a Flexible Body 
 
Static stretching has come in for a lot of criticism in recent years, mainly 
because it doesn’t do a lot of the things it’s supposed to. Most of the 
research out there shows that stretching has little effect on post-exercise 
muscle soreness, and doesn’t do much for injury prevention either. 
 
Stretching, however, is vital when it comes to increasing your flexibility. 
You’ll often hear that if you want to avoid becoming stiff and inflexible, you 
need to make the time to stretch. Or do you? 
 
Actually, you don’t: While stretching is traditionally seen as the best way to 
increase your flexibility, it's not the only way to do it. In fact, there’s a very 
simple way to get more flexible without doing any stretching at all, and it 
doesn't involve adding anything to your workout. It may even save you time 
in the gym. 
 
Strange as it might sound, simply lifting weights is a highly effective way to 
improve your flexibility. In some cases, it works just as well as static 
stretching. Dive into the research, and you’ll find plenty of evidence to show 
just how effective resistance training is for increasing your flexibility. 
 
In one study, for instance, researchers looked at the effect of three months 
of resistance training on flexibility in a group of male athletes training to 
compete in the Brazilian National Judo Championships. 
 
Compared to a control group who did nothing but judo-specific training, 
lifting weights three times a week led to significant improvements in 
flexibility in the shoulders, trunk and hips. 
 
What’s more, the training program they used wasn’t anything complicated 
or fancy. All the men did was three sets of 10-12 reps of the bench press, 
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lat pulldown, shoulder press and biceps curl for the upper body, along with 
the squat, leg press, leg extension, and leg curl for the lower body.  
 
There’s more: Another study divided college-age volunteers into groups 
doing static stretching, resistance training, or nothing at all. The study 
measured flexibility at the knee, hip, and shoulder. After five weeks, static 
stretching fared no better than resistance training for improving flexibility. 
 
In fact, some participants in the strength training group showed a greater 
increase in flexibility than the stretching group. "There's an old notion that if 
you do resistance training, you have to stretch those muscles too," says 
James R. Whitehead, executive vice president of the American College of 
Sports Medicine and one of the study’s authors. "It's a hangover to the 
myth that muscles lose flexibility as they get bigger." 
 
“The results suggest that carefully constructed, full-range resistance 
training regimens can improve flexibility as well as, or perhaps better than, 
typical static stretching regimens,” he adds. 
 
What's more, the findings aren't specific to healthy, college-aged men and 
women, or highly-trained athletes. Strength training has also been shown in 
various trials, such as this one  and this one , to improve flexibility in elderly 
men and women in their late sixties and seventies.  
 
More interesting still, the heavier the weight, the greater the increase in 
flexibility. In one six-month study, a group of men trained with weights that 
were forty, sixty or eighty percent of their one-rep max. 
 
Flexibility improved in a weight-dependent manner. That is, the men who 
trained with the heaviest weights were the ones who saw the greatest 
change in flexibility. Participants who trained with light weights did see an 
improvement in flexibility, but to a lesser extent than subjects in the 
medium and heavy groups. 
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Strength training, in other words, doesn’t make you muscle-bound, stiff, or 
inflexible. On the contrary, lifting weights through a full range of motion 
contributes to the development and maintenance of flexibility, all without 
the need for additional stretching.  
 
In other words, there’s little point in doing separate stretching sessions, 
since a well-designed training program should take every joint through its 
full range of movement. 
 
The bottom line: Stretching isn’t all it’s cracked up to be. In fact, many 
beliefs about the benefits of stretching — from easing post-workout muscle 
soreness to reducing your risk of injury — lack strong evidence to support 
them. Yes, stretching does make you more flexible, but so does lifting 
weights. And it does so at the same time as making your muscles bigger 
and stronger. 
 
That's not to say you should quit stretching altogether. The amount of time 
you spend stretching will depend very much on your individual 
circumstances, and the range of motion you need at a particular joint. 
Stretching may also make you feel good: Sometimes it’s nice to finish off a 
tough workout with a few stretches. And, much like scratching an itch, 
stretching out a “tight” muscle will often make you feel better. 
 
But, for a lot of people, stretching is a bit of a chore — yet another thing to 
make time for. Something else to go on your “stuff I know I should be doing 
more of, but I’m not” list.  You only want to be as flexible as you need to be. 
If you don’t need a certain range of motion, it’s a waste of time training for 
it. And spending less time on stretching gives you more workout time to 
devote to getting stronger.  
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Why Your Muscles Can Recover Faster 
Than You Think 
 
If you’re trying to build muscle, conventional wisdom has it that you can't 
work the same muscle groups two or more days in a row.  
 
That is, if you do a full-body workout on Monday, wait until Wednesday 
before doing the same thing again. Your muscles need at least 48 hours to 
recover and grow, which they can’t do if you’re training them every day. 
 
Or at least, that’s what we used to think. In fact, science shows that your 
muscles can recover a lot more quickly than was once believed.  
 
Here’s what it all means for you and your workouts. 
 
Back in 2019, a team of researchers from Brazil published the results of a 
very interesting experiment. They rounded up a group of guys who’d been 
training for at least three years, could squat at least 150% of their 
bodyweight, and bench press at least 100% of their bodyweight. 
 
The men were split into two groups, and trained five days a week, Monday 
through Friday, for a total of eight weeks. 
 
Both groups followed the exact same training program - same exercises, 
sets and reps - but with one key difference. 
 
Lifters in the first group hit different muscles on different days - chest and 
triceps on Monday, legs on Tuesday, back and biceps on Wednesday, and 
so on. Each muscle was trained directly once a week. 
 
Group two, on the other hand, trained their whole body in every workout. 
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The study was set up in such a way that the amount of training performed 
by both groups was identical. In other words, the total number of weekly 
sets was the same, it was just spread out differently. 
 
The once-a-week group did two exercises per workout for 5-10 sets per 
exercise, while the full-body group did 11 exercises for 1-2 sets per 
exercise. 
 
Which group do you think gained the most muscle? 
 
In fact, the researchers found no significant differences in terms of strength 
or size gains between the two groups – 10-15 sets distributed over the 
course of five days increased muscle mass and strength similarly to the 
same number of sets performed once a week. 
 
Of course, these are the results from just one study. One swallow does not 
a summer make, as the saying goes. You can’t come to a strong 
conclusion on anything based on the results of one study.  
 
However, there’s plenty of research out there showing that your muscles 
can recover and grow quite happily even with just 24 hours of rest between 
workouts. 
 
In one study, researchers from the University of South Florida compared 
two training programs that involved squatting and bench pressing three or 
six days per week. In each workout, the three-day group did four sets per 
exercise, while the six-day group did two sets. 
 
Deadlifts were done twice a week in the six-day group, and once a week in 
the three-day group. 
 
The result? 
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After six weeks, there was no significant difference in strength or size gains 
between the two groups. Benching and squatting six days a week led to 
gains that were on par with doing those same lifts three days a week. 
 
Interestingly, the six-day group did see faster gains in muscle mass – 5.7 
pounds versus 3.7 pounds in the three-day group. 
 
There’s more. 
 
Training on three consecutive days has been shown  to build just as much 
muscle as inserting a day of recovery between each workout. That is, 
training three days in a row then taking four days off produced much the 
same results as training every other day. 
 
So, what does all of this mean for you? 
 
Well, it doesn’t mean that training each muscle group 5-6 times a week is 
the new official “best way” for everyone to train. 
 
The “optimal” amount of time between workouts for the same muscle group 
is highly individual, and will vary from person to person. In one study, 
roughly 3 out of 10 subjects showed greater gains in muscle mass when 
they trained a muscle five times per week. Another 4 out of 10 saw faster 
results when they trained that same muscle 2-3 times each week. The 
others made similar progress irrespective of how often they trained. 
 
However, the results from these studies do suggest that you can be a lot 
more flexible about how you set up your training program.  
 
If, for example, you’re pushed for time during the week, hitting the gym on 
Friday, Saturday, and Sunday is a perfectly acceptable alternative to 
training on Monday, Wednesday and Friday. 
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Maybe you just prefer 4-5 shorter workouts rather than 2-3 longer ones. 
Again, these findings suggest that spreading the work across shorter, more 
frequent sessions will do the job just as well. 
 
The general message, then, is that you don’t need to worry if your muscles 
only get 24 hours of rest between workouts. Provided those workouts are 
set up properly, your muscles appear to be ready for action a lot sooner 
than was previously believed. 
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The Great Body Type Hoax 
 
Knowing your body type is supposed to tell you what sort of training and 
diet program you should adopt. If you look like this, then your body type is 
this, and here’s how you should eat and train.  
 
Somatotyping - the system of classification of body types - works fine as a 
way of describing the way someone looks. If you’re thin and tall, you’re an 
ectomorph. If you’re short and fat, you’re an endomorph. Athletic and 
muscular, and you’re a mesomorph. 
 
However, the system falls apart when it tries to predict how well your body 
will respond to training, or prescribe how you should train and eat. 
 
Let’s start out with the first assumption, namely, that knowing your body 
type can predict how your body will respond to training. 
 
If you start out as a tall and skinny ectomorph, for example, you’re 
supposed to have a hard time building muscle. 
 
But is this claim accurate? 
 
It’s true that some people build muscle very quickly when they start lifting 
weights. Others tend to progress a lot more slowly. 
 
You and a friend could follow the same training program and diet for the 
next three months. But individual variations in the rate of muscular growth 
mean that he might gain 10 pounds of muscle. You, on the other hand, 
might gain just half that amount. 
 

Page 122 



In other words, some people respond extremely well to strength training. 
Some will get “good but not great” results. Others will make progress a lot 
more slowly. 
 
However, it’s extremely difficult to tell just by looking at someone how well 
their muscles will respond to training. That is, the fact that you’re currently 
skinny doesn’t automatically mean you’ll have a hard time gaining muscle 
when you start lifting weights. 
 
In some research , subjects who start out with the least amount of muscle 
are the ones who gain the most size when they start lifting weights.  
 
Put differently, there are people with a low baseline level of muscle mass, 
but with the potential for rapid growth. Likewise, there are also people with 
a high baseline level of muscle mass who won’t see the same level of 
growth when they start lifting weights. 
 
Starting out with an ectomorph body type – tall and skinny – doesn’t 
automatically mean that you have less potential for growth than other 
people. 
 
In fact, there’s no solid evidence to show that somatotyping has any proven 
value when it comes to predicting who will be the fast and slow responders 
to resistance training. 
 
You may well come across various “train right for your body type” articles, 
which claim to be able to tell you how the three different body types should 
train. 
 
However, there are a couple of problems with the concept of basing your 
training program on your somatotype. 
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First, let’s take the example of a guy who looks like a typical endomorph – 
fat and chunky. He starts lifting weights and goes on a diet. Over a period 
of time, he loses 30 pounds of fat and gains 15 pounds of muscle.  
 
As a result, he now looks lean, muscular and athletic. 
 
So what is he now? A mesomorph? Or is he still an endomorph? Should he 
change what he’s doing in the gym, and start taking advice geared towards 
mesomorphs? Or should he carry on training like an endomorph? 
 
Second, you’ll find very little scientific evidence to support any of the 
common recommendations about how the various body types should train. 
 
There is a very good reason for that. 
 
And that reason is simple; there isn’t any. It’s all based on tradition, opinion 
or guesswork. Much of the advice is like astrology, in the sense it’s so 
generic that it could apply to anyone. 
 
In one article I came across, endomorphs are advised to “combine an 
intense cardio regime along with a moderate weight-training program,” 
while mesomorphs are told to “aim for a balanced diet that focuses on lean 
protein and vegetables.” 
 
That sort of advice is interchangeable and can apply to anyone, 
irrespective of their body type. 
 
Some people like to point out that body types are mentioned in numerous 
studies, which automatically means that somatotyping has been validated 
by science, and is therefore completely reliable. 
 
The subject of somatotyping does show up in the scientific literature. 
However, most of the research looks at how body type varies across 
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different sports, and between elite and non-elite athletes, as well as 
exploring the link between somatotype and athletic performance. 
 
To repeat, describing  someone’s body type is very different to prescribing a 
diet and training program based on that body type.  
 
There’s no convincing research to show that somatotyping can be used to 
estimate how quickly you can gain muscle, or has any value when it comes 
to deciding what your diet and training program should look like. 
 
Are there people who burn lots of calories and have to eat constantly in 
order to put on weight? Yes. Are there individuals who find it easy to gain 
weight? Absolutely. Are there people who are naturally strong and 
muscular? Most definitely. 
 
But those facts alone don’t validate the use of somatotyping as a way to 
predict how an individual will respond to training, or to prescribe how that 
same individual should train and eat.  
 
Somatotypes can’t predict how you should train and eat any more than 
astrology can predict your future, and it’s a subject you can happily file 
away in the “I don’t need to know anything about this” drawer. 
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What Everyone Gets Wrong About 
Progressive Overload And Muscle 
Growth 
 
According to popular legend, Milo of Croton began carrying a young calf on 
his shoulders each day. 
 
The story goes that he would pick the calf up on a daily basis and walk 
around a large stadium. As the animal grew, Milo also grew stronger. 
Eventually, he was able to carry a fully-grown bull. 
 
And so the progressive overload principle was born. It refers to the idea 
that you need to constantly increase the demands you impose on your 
muscles in order to make them bigger and stronger. 
 
However, not only does the story fail the reality check on a number of 
levels, it also leads to a lot of confusion about the process of training and 
muscle growth. 
 
Here’s why. 
 
For one, a fully-grown bull will typically weigh well over 1000 pounds. 
That’s a lot more than even the strongest guys in the world today can pick 
up and throw across their shoulders. 
 
Second, it assumes that Milo grew stronger at the exact same rate as the 
bull gained weight. That’s not going to happen. 
 
At some point, the rate at which the bull gained weight would have 
outstripped Milo’s ability to adapt to that gain in weight. The day would 
come when he’d approach the bull, attempt to pick it up, and fail to do so.  
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That’s because progress doesn’t continue in a steady, upward direction 
forever. There is an upper limit on both the speed at which your body can 
adapt to the physical stress you impose upon it, as well as the overall size 
of that adaptation. The closer you get to that upper limit, the slower the 
gains will come. 
 
If you approach your workouts with the mindset that the only way to 
stimulate growth is by getting stronger, then eventually you’re going to get 
discouraged, because you won’t be able to keep adding weight to the bar, 
or even reps, indefinitely. 
 
Here’s something else to think about. 
 
Many people take the view that muscle growth is triggered by progressive 
overload. That is, adding weight to the bar, or doing more reps with the 
same amount of weight, is the key to building muscle. 
 
But it’s actually the other way around. 
 
Your ability to add weight to the bar, or to do more reps with the same 
amount of weight, is the result of your muscles adapting, rather than the 
cause  of it. 
 
Put differently, your muscles don’t grow because you’re overloading them. 
You’re able to add reps and weight because your muscles have adapted. If 
your muscles hadn’t adapted, they wouldn’t be able to do the extra work. 
 
Think about it. 
 
Let’s say that you go to the gym on Monday and bench press 100 pounds 
for five reps, with that fifth rep being the last one you’re able to do. On 
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Wednesday, you go back to the gym and try the same thing again. This 
time, you’re able to do six reps. 
 
The reason you’re able to complete that extra rep is because your body 
has adapted. If there had been no adaptation, and your body literally hadn’t 
changed in any way, you would still only be able to lift 100 pounds for five 
reps. 
 
Why would you suddenly be able to do an extra rep if there was no 
adaptation? 
 
There was an interesting study published in the Journal of Strength and 
Conditioning Research , where subjects did the exact same workout - five 
sets of bench presses - twice a week for five weeks.  
 
They didn’t add weight to the bar. They didn’t try to increase the number of 
reps they could do. They just trained with a weight that was at, or very 
close to, the maximum amount of weight they could lift for six reps. And 
that was enough to make them stronger. 
 
Of course, this study lasted just five weeks. If it had lasted five years, and 
they’d carried on lifting the same weight for the same number of reps, the 
intensity of the “make me bigger and stronger” signal being sent to the 
muscles in the hours after a workout would have dimmed. 
 
Over time, gains in strength and size would have slowed down. Eventually, 
they’d have come to a halt completely. That’s because five sets of six reps 
with the same amount of weight would have moved from being very hard to 
moderately difficult to not very hard at all.  
 
A single workout, as long as it’s done properly, will stimulate a number of 
neuromuscular adaptations. And the adaptations that result from multiple 
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workouts will eventually manifest themselves as an increase in both 
strength and size. 
 
However, if you’ve been training for some years, the adaptations triggered 
by a single training session will be relatively small. When you go back to 
the gym for the next workout, you may still be unable to perform another 
rep, or lift more weight.  
 
But that doesn’t mean your workout wasn’t an effective one.  
 
Rather, it just means the adaptations that were stimulated - your muscle 
fibers getting bigger, as well as your nervous system doing a better job of 
recruiting those fibers - weren’t large enough to permit a heavier weight or 
an extra rep.  
 
It may well take multiple workouts for those changes to accumulate to the 
point where they manifest themselves as an improvement in performance.  
 
Novices will often improve from workout to workout for months on end. But 
once you’ve moved past the beginner stages of training, progress will come 
not from workout to workout, but from week to week, then from month to 
month, and eventually a lot more slowly than that. 
 
At first, progress is relatively easy. But as you move closer to your goal, 
taking the next step becomes more and more difficult. 
 
“As is true with most systems that improve with accumulated change, the 
farther away from the predetermined limits of potential improvement the 
system is, the more easily and rapidly the system improves,” explains Mark 
Rippetoe in Strong Enough . 
 
“The closer you get to the limit, the harder it is to get closer, the longer it 
takes, and the more it costs in terms of effort and (usually) expense.” 
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So be prepared for the fact that your progress in the gym will slow down 
over time. Even the best training program won’t change the fact that every 
step on the path to physical greatness will be a little slower and harder than 
the last. 
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Why Randomly Switching Exercises 
Every Workout Won’t Speed Up Muscle 
Growth 
 
The concept of “muscle confusion” is based on the idea that you “keep your 
muscles guessing” by constantly switching exercises from workout to 
workout. 
 
By continually mixing things up, your body is forced to respond. The 
plateaus you get with regular training programs are avoided entirely, putting 
you on the path to rapid muscle growth. 
 
Or so the theory goes anyway. 
 
Is randomly changing exercises every workout going to accelerate your 
gains? Or will you do just as well sticking with the same routine from week 
to week? 
 
To answer that question, a team of researchers from Spain and the United 
States set up a simple experiment. 
 
They rounded up a group of men, all of whom had been lifting weights for 
at least two years, and assigned them to one of two groups. 
 
Both groups lifted weights four times a week, following an upper/lower split 
routine. They also did the same number of exercises and sets for each 
muscle group, with each set taken to volitional failure in the 6-12 rep range. 
 
The key difference between the two groups was that the fixed exercise 
group performed the same exercises in the same order. Each workout 
involved exercises like the squat, bench press, deadlift and so on. 

Page 131 

https://www.ncbi.nlm.nih.gov/pubmed/31881066


 
Group two, on the other hand, used a special iPhone app that made a 
random selection from a database of 80 possible exercises. 
 
The result? 
 
After eight weeks, there was no statistically significant difference in muscle 
growth between the two groups. Randomly switching exercises from 
workout to workout delivered no additional gains in size or strength. 
 
In fact, when you dig deeper into the results, it was the fixed exercise group 
that saw the biggest gains. 
 
Rectus femoris, one of the four muscles that make up the quadriceps, grew 
more than three times faster in the fixed exercise group. They also saw 
bigger gains in two of the other heads of the quadriceps, which grew 50% 
faster than the fixed exercise group. 
 
Had the study lasted longer, or the number of subjects been larger, the 
difference in results between the two groups may have become large 
enough to cross the statistically significant threshold. 
 
None of this means you should stick to the same exercises all the time. 
That’s because maximizing the development of a muscle group requires 
the use of several exercises, rather than just one.  
 
If squats are the only exercise you do for your quadriceps, for example, 
some areas won’t grow as quickly as they would if you did additional 
exercises like the lunge and leg press. 
 
A training program that combines both heavy and light loads may also 
stimulate faster muscle growth than going heavy all the time. That’s 
possibly because training with higher reps stimulates more growth  in the 
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slow-twitch muscle fibers, or leads to a greater degree of growth in the 
sarcoplasm (the sarcoplasm refers to all the other “stuff” inside a muscle 
fiber that doesn’t contribute directly to the production of force). 
 
In one study, a group of trained men lifted weights three times a week 
using either a constant or varied training program. 
 
The constant group kept their training program the same, doing 8-12 reps 
on every set. The varied group changed both the weight and the number of 
reps, switching from heavy (2-4 reps) to medium (8-12 reps) to light (20-30 
reps) on days one, two and three, respectively. 
 
While both groups gained muscle and got stronger, it was the varied group 
that saw the best results.  
 
The differences between the groups weren’t dramatic – a centimeter or so 
here and a few millimeters there. But, this study lasted just eight weeks. 
Over months and years, those small differences will add up. 
 
Bottom line? 
 
Your muscles don’t get confused. They adapt to various types of “stress” in 
such a way that they’re better able to handle that same source of “stress” in 
future. Focus on challenging – rather than confusing – your muscles. 
They’ll respond by growing bigger and stronger in response to that 
challenge.  
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How Much Protein Do You Need to 
Maximize Muscle Growth? 
 
In the controversial movie The Game Changers, Arnold Schwarzenegger 
talks about what his diet looked like during his bodybuilding days. “I ate a 
lot of meat,” he says. “I ate my 10, 15 eggs a day. I had my 250 grams of 
protein in a day because I weighed 250 pounds.” 
 
Schwarzengger’s diet is based on the idea that maximizing muscle growth 
requires that you eat around one gram of protein per pound of bodyweight 
per day. It’s a number that’s been doing the rounds for years.  
 
But while eating one gram of protein per pound of bodyweight per day isn’t 
necessarily bad advice, I do think - in many cases at least - it overstates 
the amount of protein you need to maximize muscle growth. 
 
While protein plays an important role in helping your muscles recover and 
grow, there’s an upper limit on the amount that your body can use to 
synthesize new muscle tissue. And most research points to that upper limit 
being around 0.7 grams per pound, or 1.6 grams per kilogram of 
bodyweight per day. 
 
That’s the number pulled from a “study of studies” – called a meta-analysis 
– that looked at the effect of protein intake and weight training on muscle 
growth. 
 
The researchers pooled the results of 49 trials, covering a total of 1,863 
people. After crunching the numbers, they came to the conclusion that 
eating more than 1.6 grams of protein per kilogram of bodyweight (roughly 
0.7 grams per pound) isn’t going to help you build muscle any faster. 
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What’s more, it’s not like consuming anything under that amount will lead to 
no muscle being gained. You can still build muscle with less. In fact, some 
research shows little benefit to higher versus lower protein intakes. 
 
In one study, a protein intake in the region of 0.8 grams per pound (1.7 
grams per kilogram) of bodyweight per day had only a marginal effect on 
muscle growth compared to 0.5 grams per pound (1.2 grams per kilogram). 
 
Gains in lean body mass, measured using DEXA, were greater in subjects 
on the higher protein intake. However, when muscle growth was assessed 
using ultrasound scans and changes in the cross-sectional area of 
individual muscle fibers (measurement techniques that are more reliable 
than DEXA) there was no significant difference between groups.  
 
In fact, the authors themselves point out that trying to measure changes in 
lean body mass using DEXA may be “somewhat misleading.” 
 
Here’s how they sum up their findings: 
 
“The effect of protein supplementation on enhancing outcomes during 
resistance training is minimal at best and does not improve muscle function 
or muscle size in this young, healthy, active population. These findings are 
intriguing and point to the limited effectiveness of protein supplementation 
beyond ‘normal’ intake amounts of protein during resistance exercise 
training.” 
 
A team of US researchers report similar results. Bumping up daily protein 
intake from around 110 grams to between 140 and 180 grams per day 
didn’t affect gains in muscle mass in untrained, college-age males after 12 
weeks of resistance training. 
 
Here’s something else to think about. 
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Protein intake may actually become less important the longer you’ve been 
training. 
 
For one, trained individuals build muscle more slowly than novices. 
Someone who’s been training for five years is going to build muscle more 
slowly than someone who’s just starting out. 
 
The closer you are to your genetic limit in terms of muscle growth, the 
slower the gains will come. And the slower your rate of growth, the less 
protein you need to support that growth. 
 
What’s more, studies (such as this one  and this one ) show that lifting 
weights appears to make your body more efficient in the way it uses 
protein. 
 
What exactly do I mean by that? 
 
Your body is in a constant state of change. Throughout the day, new 
proteins are being made, while old ones are broken down, or degraded. 
 
To make new proteins, your body can use some of the amino acids 
provided by your diet. But, it can also make use of the amino acids coming 
from proteins that have been broken down. 
 
In other words, your body can “recycle” amino acids that it no longer needs 
and use them to build new proteins. Think of these amino acids like Lego 
bricks. They can be used to build something in one area of your body, then 
dismantled and used again somewhere else. 
 
Resistance training appears to stimulate a greater re-use of the amino 
acids arising from protein breakdown. That is, trained individuals seem to 
do a better job at recycling protein than novices.  
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The end result, in theory at least, is that someone who’s been lifting 
weights for five years will have less of a need for protein than someone 
who is just starting out. 
 
I say “in theory” because this isn’t an idea that’s been extensively tested. 
And the meta-analysis I mentioned earlier found a more consistent impact 
of higher protein intakes on gains in fat-free mass in trained versus 
untrained subjects. 
 
However, it wouldn’t surprise me to see future studies, using more accurate 
methods of quantifying muscle growth (ultrasound or MRI scans rather than 
DEXA) show that trained individuals can do just as well with a lower intake 
of protein. 
 
Overall, the weight of evidence suggests that you’re going to build muscle 
more quickly with a higher protein intake, somewhere in the region of 0.7 
grams per pound, or 1.6 grams per kilogram, of bodyweight per day.  
 
But getting less than that doesn’t mean that muscle growth will grind to a 
halt, just that your results are likely to be slower than they otherwise would 
be.  
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Why You Probably Don’t Need a Fitness 
Tracker 
 
Confession: 
 
I don’t use a fitness tracker. 
 
I have no idea how many calories I burned yesterday, how many steps I 
did, or how many miles I walked. 
 
Nor, quite frankly, do I care. 
 
What got me thinking about the subject of fitness trackers was a book I was 
reading the other day, about a guy who used to be in the Special Boat 
Service, or SBS, which is the special forces unit of the Royal Navy. 
 
He was in Afghanistan, on a mission to sneak up on a Taliban compound 
and take out a key target. Normally, his team would have approached the 
building at night, moving in and out of the area very quickly. 
 
But, they’d received intelligence that the area surrounding the building was 
mined. 
 
This meant they had to sweep the area for mines, which slowed the 
operation down considerably, and led to a two-day s**t storm with enemy 
soldiers. Even worse, it turned out that the intel was bad. There were no 
mines. 
 
So, what does all of this have to do with fitness trackers? 
 

Page 138 



Members of the special forces aren’t the only ones who need to be wary of 
bad intelligence (or intel as they like to call it in the SBS). It’s also a 
problem for anyone who wants to get in shape. 
 
A lot of the intel that people are obsessing over, be it from body fat tests, 
sleep apps, fitness trackers, food intolerance tests or whatever else, has 
the potential to throw you off course, either because it’s inaccurate, or 
because it’s interpreted in the wrong way. 
 
Much of it, at best, is background noise. 
 
At worst, it can slow your progress or even send you off in completely the 
wrong direction. 
 
Example: 
 
In a study of fitness trackers, none of the devices tested (the Apple Watch, 
Basis Peak, Fitbit Surge, Microsoft Band, Mio Alpha 2, PulseOn and the 
Samsung Gear S2) measured calorie burn accurately. 
 
Even the most accurate device was off by an average of 27%. The least 
accurate was off by 93%. 
 
Some apps used for measuring heart rate can also get it wrong. A study in 
the European Journal of Preventive Cardiology found a huge degree of 
variability in the accuracy of commercially available heart rate apps, even 
those using the same technology. 
 
In some apps, there were differences of more than 20 beats per minute 
compared to the gold-standard ECG – which measures the electrical 
activity of the heart using leads on the chest – in over 20% of the 
measurements. 
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Heart rate variability – a measure of the variation in time between each 
beat of your heart – is something else that can be tracked with an app on 
your phone or watch. 
 
The idea is that you can use heart rate variability to tell you when you’re 
ready to train again, when you need to rest, or when you need to take it 
easy. 
 
But does it actually work? At this point, the jury is still out. 
 
On the one hand, you have research  to show that an endurance training 
program guided by heart rate variability can improve your fitness, as well as 
provide information  on how well you’re coping with a training program. 
 
However, different apps give different recommendations. That is, some tell 
you to train while others tell you to rest. And not everyone is convinced that 
heart rate variability can be relied on to guide your training decisions. 
 
Here’s an interesting story from Scott Johnston, an endurance mountain 
sport coach at Uphill Athlete (uphillathlete.com), where he explains why he 
stopped using heart rate variability apps: 
 
“One interesting anecdote that sheds some light on our skepticism came 
from private communications with the coach of a World Cup cross country 
skier. This coach was tracking the skier’s heart rate variability using some 
very high-end software. 
 
“The data was collected at night while the skier slept and only the coach 
could view the data. This prevented the athlete’s anxiety from affecting the 
test results or performance. Overnight tests should provide the most 
reliability about recovery status. 
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“During one arduous race week, the software warned that this skier was 
way into the red zone of fatigue and should rest. That same day she won a 
World Cup race.” 
 
If you’re trying to gain muscle and get stronger, heart rate variability doesn’t 
appear to be much help either. 
 
In a study carried in the European Journal of Sport Science, researchers 
compared a group who trained with a fixed 48-hour period between 
strength training workouts with a group that trained only when heart rate 
variability had returned to normal. 
 
There was no significant difference in muscle growth or strength gains 
between groups. In fact, strength gains were greater in the group who took 
a fixed 48-hour rest between workouts, although the difference didn’t reach 
statistical significance. 
 
“I’ve experimented with heart rate variability in many clients myself when it 
became popular,” explains business consultant turned physique coach 
Menno Henselmans. 
 
“My experience is that it doesn’t help at all and can easily backfire. When 
you wake up and your heart rate variability says you haven’t recovered, this 
can drain your motivation to give maximum effort and therefore become a 
self-fulfilling prophecy. Heart rate variability says your workout is going to 
suck, you believe it, and therefore the workout indeed sucks.” 
 
Thanks to smartphones and watches, it’s possible to track more data than 
ever. However, the fact that something can be tracked and recorded 
doesn’t necessarily mean that it’s worth tracking and recording. Nor is it a 
guarantee that you can use the information to make better decisions about 
how to train. 
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