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The flat barbell bench press is probably the single most popular gym exercise.

Honestly, this is great. As we'll uncover soon, it's clear the flat barbell bench press is a
powerful muscle and strength builder.

Furthermore, the flat barbell bench press is one of the three powerlifting exercises. So,
powerlifters automatically must frequently train this exercise.

In this e-book, we'll deconstruct the scientific literature on how to ensure you're maximizing
strength and/or hypertrophy with the flat barbell bench press. From execution to training
variables.

Let's get into it.
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Basic Set Up
Of course, the flat barbell bench press requires three things:

1. A suitable bench
2. A barbell
3. Yourself

First things first, you lay on the bench, and get yourself in a position to unrack the barbell to
begin bench pressing.

Before unracking, however, you may want to ensure your scapular and feet are positioned to
your preference.

Scapular Retraction
Scapular retraction refers to pulling your shoulder blades back. Your chest sticks out when
you do this.

The potential benefits of scapular retraction during the bench press are a few:

1) It's assumed scapular retraction places the shoulder into a safer position
2) It reduces the range of motion you have to move the barbell through, making it easier to
lift heavier loads (this point is relevant to those wishing to maximize bench press strength,
such as powerlifters)
3) It actually results in you attaining a greater stretch of the chest at the bottom of the lift, as
scapular retraction stretches out the chest. This can be highly favorable for muscle
hypertrophy, as we'll uncover in more detail later.
4) It creates a tight compact body structure that can help ensure more powerful and
consistent repetitions.
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Feel free to experiment around and establish a scapular retraction comfortable to you. Some
folks may wish to combine scapular retraction with scapular depression (locking the shoulder
down).

Scapular retraction will naturally cause a degree of spinal arching.

For those who purely wish to max their bench press strength, you may wish to try and arch
even further (provided your spine is healthy and flexible enough), as this will further reduce
your range of motion and thus allow you to lift heavier loads.

It is possible to arch to quite extreme degrees. In fact, there's a good chance you've seen
videos of powerlifters with crazy arches that result in a tiny range of motion.

Now, I'm not saying whether this is right or wrong. If you're a powerlifter, I guess you got to
do what you got to do.
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However, if you're someone who just wants to get recreationally strong on the bench press, I
think it's best to not excessively reduce the range of motion. Getting strong in a decent range
of motion seems most sensible.

As for those purely using the flat barbell bench press as a muscle-building tool, I think simply
allowing the natural arch that occurs with scapular retraction is the best way to do things.
Reducing the range of motion any further would probably not be the best thing, as long
ranges of motion tend to be highly effective for muscle development (1).

Leg Positioning
Leg positioning during the bench press comes down to your preferences and goals.

If you're looking to max bench press strength, using something called "leg drive" is probably
beneficial.

As implied, leg drive utilizes some power and push from your legs to aid force output,
presumably slightly increasing your bench press strength and power.

Feel free to experiment around with your optimal foot position to create the best leg drive.

For those after muscle development purely, leg drive is not needed if you don't want it. Some
may counter this by saying "leg drive lets you lift heavier weights and thus experience more
hypertrophy".

However, the reason you can lift heavier is thanks to the contribution from your legs, not
added tension and force generation from the upper body muscles.

Moreover, we'll discuss this more later, but heavier loads do not necessarily mean a better
hypertrophy stimulus. Think about it, very tiny partial range of motion bench press training
allows you to use very heavy loads, but it would almost certainly be very poor for muscle
development.

Grip Width
We progress to getting your hands on the bar.

What's the best grip width to use?

Let's first examine this question for those looking to max their strength.

A classic 1992 study out of the USA by Wagner et al. (2) recruited 24 men who could flat
barbell bench press at least 125% of their bodyweight.

Subjects were tested on the maximum load they could lift with 6 different grip widths:
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1) 95% shoulder width
2) 130% shoulder width
3) 165% shoulder width
4) 200% shoulder width
5) 235% shoulder width
6) 270% shoulder width

Subjects were strongest with the 165 to 200% grip widths compared to the narrower and
width grips.
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Now, these results are specific to the average of the 24 men, but I think the results do tend
to reflect the case for most people.

That is, most people tend to be strongest with fairly wide grips (165-200% shoulder width),
but not narrower or excessively wide grips.

What about grip widths for those with muscle-building goals?

For those wishing to maximize chest development, some research indicates the chest has
the greatest leverage at 40 to 50 degrees of horizontal flexion (3).

For those unaware, horizontal flexion is a motion where your arms are pulled across your
chest. As shown in the image below:
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During the bench press, the grip width you use determines the amount of horizontal flexion
used (and so it stays the same throughout the execution of the exercise, as your grip width
does not change).

Generally, 40 to 50 degrees of horizontal flexion would equate to a 150-200% shoulder width
grip for most folks. So this grip width may be optimal for chest development.

For maximizing triceps development for the bench press, narrower grips will certainly enable
this. The reason for this is narrower grips results in greater amounts of elbow extension, a
prime function of the triceps muscle.

Finally, it's worth mentioning regardless of the grip used, although we can manipulate grip
width to preferentially target one muscle over another, all grip widths are still going to do a
good job at hitting the chest, triceps, and anterior deltoid.

Bar Path
All of the following information applies to both strength and muscle-building goals.

It's most likely best to avoid lowering the barbell directly straight down.
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The reason for this is it might not be the best for long-term shoulder health, as some data (4)
indicates repetitive movements at 90 degrees of shoulder abduction (the position would be
at the end of a straight lowering bar path) could increase acute and chronic shoulder injury
risk.

Thus, a lowering bar path like something below is preferred (and this lowering bar path tends
to be what elite bench pressers use):

With the lifting phase, things get interesting.
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Classic research by McLaughlin (5) established novice lifters tend to lift straight upwards and
then back, like this:

Elite lifters did not do this, rather they lifted straight back and then up, like this:

The elite lifters bar path is more efficient, likely because it makes the exercise easier on the
shoulders.
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Let me explain.

During the bench press, your shoulders have to work the hardest when the barbell is away
from the line of your shoulders.

For instance, see the two images below. The first one depicts the barbell being in line with
the shoulders, this position is fairly easy to hold. Conversely, the second picture depicts the
barbell away from the line of the shoulders, this position is harder to hold, as your shoulders
are now having to work harder.

These principles remain in play during the motions of a bench press. At the end of the
lowering phase (assuming the normal lowering bar path), as the bar is farthest away from
the line of your shoulders, the shoulders are going to be working their hardest.

By using the elite lifters lifting bar path (pushing the bar back initially), you quickly reduce the
distance between the barbell and your shoulder line, thereby quickly reducing the demands
placed on your shoulders, making the completion of the lifting phase easier.

Contrastingly, the novice lifters, by lifting straight up initially, the barbell remains the farthest
distance away from the shoulder line, meaning the shoulders have to continue working their
hardest.

Now, it's worth mentioning this ideal bar path (lifting back and then up) is most easily
executed during hard repetitions, where the barbell is moving slowly because you're nearing
failure or you're using heavier loads.

With very easy repetitions (when you're far from failure and/or using light loads), it's not
really feasible to execute the mentioned bar path, as it's too easy to move the bar.

Research by Wilson et al. (6) demonstrates this. They found that when elite powerlifters
performed a one-rep max, the lowering and lifting bar paths were executed as described in
McLaughlin’s research.
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However, when performing a repetition with an 81% one-rep max load, although the lowering
phase was more or less the same, the lifting phase was not. Rather, the lifting phase looked
pretty much like the reverse of the lowering phase.

Based on all this, with hard repetitions, ensure you utilize that efficient bar path. But with
easier repetitions, don't sweat it (just reverse the lowering path).

Range of Motion
We've already alluded to range of motion when discussing scapular retraction.

Overall, with whatever scapular retraction and/or arching you're going with, it's probably your
safest bet to largely train with a full range of motion for muscle and strength gains.

A 2022 study out of Spain by Martinez-Cava et al. (7) demonstrates the potency of a full
range of motion bench press.

49 trained men were allocated into one of four groups: a full group, 2/3rd group, 1/3rd group,
and control group.

We won't mention the control group any further, they did not train and expectedly made no
gains.

All groups trained the smith machine barbell bench press twice a week for a total of 10
weeks.

The full group lowered the bar from full elbow lockout all the way down to the chest and back
up (a full range of motion).

The 2/3rd group lowered the bar from full elbow lockout to only 2/3rds of the way down to the
chest before pressing back up.

The 1/3rd group lowered the bar from full elbow lockout to only 1/3rd of the way down to the
chest before pressing back up.

All subjects lifted with a maximum lifting velocity, and a controlled lowering speed.

The training variables used are detailed below. Of course, the relative loads (% of one-rep
max) are specific to the range of motion being trained.

Before and after the study, all groups tested their one-rep max on the full range of motion,
2/3rd range of motion, and 1/3rd range of motion bench press.
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The researchers opted to express one-rep max gains relative to the participant’s body
weight.

What they found was the full group saw the greatest gains in one-rep max to bodyweight
ratios for all three bench press variations. Also, the 2/3rd group saw greater one-rep max to
bodyweight ratio gains compared to the 1/3rd group.

Stated another way, training with the full range of motion bench press (which is what the full
group did) was the most effective for increasing full range of motion, 2/3rd range of motion,
and 1/3rd range of motion bench press strength.

These results are highly interesting and go against the principle of specificity.

For those unaware, the principle of specificity states you see the most strength gains on
what you train.

So with this study, we would have expected the full group to see the greatest gains on the
full range of motion bench press (this did happen).

We would have expected the 2/3rd group to see the greatest strength gains on the 2/3rd
range of motion bench press (this did not happen).

We would also have expected the 1/3rd range of motion group to see the greatest strength
gains on the 1/3rd range of motion bench press (this did not happen either).

Why does this study violate the principle of specificity?
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We can't be certain, as no mechanistic stuff was examined in the study, but could muscle
growth explain this?

Unfortunately, the researchers did not measure muscle growth, but it's almost certain the full
group would have experienced the most muscle growth.

Muscle growth (at least when it is achieved via an increase in contractile components in the
muscle) benefits your strength.

The reason I confidently say the full group likely experienced the most muscle growth is that
the literature consistently finds when compared to partial range of motions that train muscles
in a short position (which is what the 2/3rd and 1/3rd groups did), a full range of motion tends
to be better for muscle growth (1).

Stretch is likely a large factor here. A full range of motion bench press involves you lowering
the barbell all the way down to the chest. The chest is stretched here and it's producing high
contractile forces, and stretch coupled with high contractile forces is something that seems
to be powerful for stimulating muscle growth (8) (9) (10) (11).

Now, I should restate the Martinez-Cava study did have subjects use a smith machine.
There are differences between the smith machine and free weight barbell bench press, so
this is a limitation of our discussion.

Yet, I don't think these differences would be large enough to say the results do not apply to
free-weight barbell bench pressing.

Another limitation is when overviewing the rest of the research, there are two other relevant
studies, and one of them conflicts with the findings of Martinez-Cava to a small degree.

Specifically, this is a 2004 study out of the USA by Massey et al (12).

56 men were recruited. Their precise training experience was not explicitly stated, but the
researchers broadly said the subjects ranged from those who worked out frequently at
moderately high-intensity levels to those who worked out occasionally or infrequently.

Subjects were assigned to either a full, partial, or combined group.

All groups trained twice per week for 10 weeks.

The full group trained with a full range of motion on the barbell bench press, for 3 sets of 15
repetitions with a 65% one-rep max load (the load was relative to their full range of motion
one-rep max).

The partial group only trained with the top 2-5 inches of the barbell bench press range of
motion, for 3 sets of 15 repetitions with 100% of their full range of motion one-rep max.
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The combined group trained with both the full range of motion and partial range of motion
bench presses. The first 5 weeks involved 2 sets on the partial bench press followed by 1 set
on the full range of motion bench press per session. The final 5 weeks reversed this, such
that 2 sets on the full range of motion bench press followed by 1 set on the partial range of
motion bench press were performed.

By the end of the study, increases in full range of motion bench press one-rep max strength
were similar between all three groups. No other strength measures were taken.

Thus, this study somewhat conflicts with the Martinez Cava paper in that a partial range of
motion was no less effective than a full range of motion for increasing full range of motion
bench press strength.

Now, the other study alluded to (which did not conflict with Martinez Cava) was actually
another paper by Massey et al. also (13).

The study design was exactly the same as the one just mentioned, the only differences
being the subjects were 29 women (not 56 men).

This specific paper established the full group saw the greatest increases in full range of
motion bench press one-rep max strength gains versus the partial and combined groups.

Nevertheless, when overviewing the three current range of motion bench press studies,
though there's some small conflict here, all three of them found training with a full range of
motion was not worse for any outcome.

Due to this, predominantly training with a full range of motion bench press is likely your
safest bet.

17



Now, does this mean partial range of motion bench press training is utterly useless?

Not necessarily.

Firstly, for those using the bench press as a tool for muscle growth, partial range of motion
bench pressing at the bottom portion is likely still going to be highly great for gains.

Recall it's likely the primary reason why a full range of motion bench press is great for
hypertrophy is thanks to the stretch it achieves of the chest at the bottom.

Yet, a partial range of motion at the bottom portion is still going to achieve this stretch.

The literature strongly indicates partial ranges of motion that train muscles at stretched
positions are highly effective for stimulating muscle hypertrophy (way more so than partial
ranges of motions that train muscles in a shortened position) (8) (9) (10).

In fact, if you've followed any of my content for a while elsewhere, you'll know that one study
by Pedrosa et al. (8) actually found a partial range of motion leg extension at stretched
positions produced overall more quadriceps growth versus a full range of motion!
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Now, this is only one study and only the leg extension was trained. Thus we cannot be
certain if this applies to the flat barbell bench press, future research is required.

At the very least though, partial range of motion bench press training at the bottom position
is presumably going to evoke substantial muscle development.

I interestingly came across footage of Arnold more or less training with a partial range of
motion bench press at the bottom portion.

The second situation where a partial range of motion bench press training may be viable is
for those with sticking regions near the lockout of the exercise.
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The sticking point of an exercise is the hardest part of the range of motion. When lifting near
maximal loads or nearing failure, it’s the part of the range of motion where the weight moves
the slowest despite maximal or constant effort.

When you fail to complete a repetition, you would fail within this sticking point.

For most individuals, it seems the sticking point for the barbell bench press is closer to the
bottom and middle portion of the full range of motion. At around the 30-50% point in the
lifting phase (14).

For these individuals, it’s logical that partial range of motion bench press training at the top
portion, which is past the sticking point, would not benefit or enhance full range of motion
bench press strength.

However, there is evidence some individuals do not actually display a sticking point in the
bench press, even at maximal efforts (14). These individuals are challenged uniformly
throughout the full range of motion, and they could experience failure at any stage.

Furthermore, the grip width you use seems to also impact sticking points.

One paper (2) found that using an approximate 1.65x shoulder-width grip (we’ll call this a
medium grip) resulted in a sticking point closer to lockout than using a 2.25x shoulder-width
grip (a wide grip) or 0.95x shoulder-width grip (a narrow grip).

Based on this, if you’re an individual who does not have a consistent sticking point and/or
your sticking point is closer to lockout (perhaps due to grip width), it’s possible that added
partial range of motion bench press training near the top region could be beneficial for
eventually enhancing your full range of motion strength.

Now, some of you may be thinking “Wait a minute, didn’t the Martinez-Cava et al. study find
that full range of motion bench press training was superior for increasing partial range of
motion bench press strength compared to training with that partial range of motion itself?”.

This is true, and it is a limitation of the suggestion I’m putting forth.

However, recall the subjects in the Martinez-Cava study only had 6 months of training
experience.

I also speculated why the Martinez-Cava study violated the principle of specificity. Namely,
greater muscle growth produced by full range of motion bench press training might explain
this.

Yet, in more trained individuals, it may be harder to violate the principle of specificity.

A 2011 study from Australia by Clark et al. (15) potentially supports this.
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22 men with an average bench press one-rep max of 107kg were recruited. Now, it’s not
clear if this referred to a free-weight barbell bench press or a smith machine bench press.
But either way, these subjects were likely more trained than Martinez-Cava subjects.

Subjects were assigned to a variable or full range of motion group.

Both groups trained on the smith machine bench press twice per week for 5 weeks.

The full range of motion group, each session, trained 4 sets of full range of motion bench
press repetitions.

The variable range of motion group, each session, trained 1 set of full range of motion bench
press repetitions, 1 set of 3/4th range of motion repetitions, 1 set of half range of motion
repetitions, and 1 set of 1/4 repetitions.

Before and after the study, both groups used a custom-made isokinetic bench press
machine to perform 2 sets of 5 concentric only (the lifting phase only) repetitions.

The average force produced was measured during 3 different phases of the repetitions.

The first phase was from 25-50% of the lifting phase, the second phase was from 50% to
75% of the lifting phase, and the third phase was from 75% to 100% of the lifting phase.

The researchers found that neither group experienced statistically significant increases in
force produced during the first and second phases of the repetitions. However, for the third
phase, the variable range of motion group did increase the force they produced, whereas the
full range of motion group did not.

As a result, this study indicates variable range training (which consisted of some full and
partial range of motion sets) effectively increased the force subjects could generate at the
top portion of the bench press range of motion. Full range of motion-only training did not do
this.

Therefore, for trained individuals who have no real sticking point and/or have their sticking
point closer to lockout (perhaps due to grip width), it’s possible partial range of motion bench
press training near the top range of motion could be beneficial for ultimately enhancing full
range of motion bench press strength.
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How Close Should You Train to Failure
on the Bench Press? + Rep Tempo
Discussion
Proximity to Failure for Muscle Growth
There are currently two studies comparing how training at different proximities to failure on
the bench press influences muscle growth, specifically chest hypertrophy (16) (17).

Both these studies were conducted by the same research group, and were "velocity-based
studies".

They had subjects train the smith machine flat barbell bench press
with a maximal lifting velocity (they aimed to press the barbell up as fast as they could).

Before going any further, yes, a smith machine was used.

I mention this earlier, there are differences between the smith machine and free weight
barbell bench press, but there are also more similarities.

I'm highly skeptical that any of the differences would actually change the results or
applicability of this study in any way. After all, proximity to failure is proximity to failure.

Trained subjects stopped their set of repetitions once their lifting velocity slowed down by a
certain percentage relative to the first repetition.

All subjects trained in the exercise for 3 sets per session with loads ranging from 70-85%
one-rep max, twice a week for 10 weeks.

There were four groups:
● 0% group who stopped their repetitions once their lifting velocity decreased by 0%

relative to the first rep on a set. Of course, this group ended up performing only one
rep per set across all the loads trained.

● 15% group who stopped their repetitions once their lifting velocity decreased by 15%
relative to the first rep on a set. Generally, this equates to performing around 30% of
the maximum number of repetitions you can with a given load (18)

● 25% group who stopped their repetitions once their lifting velocity decreased by 25%
relative to the first rep on a set. Generally, this equates to performing around 50% of
the maximum number of repetitions you can with a given load (18)

● 50% group who stopped their repetitions once their lifting velocity decreased by 50%
relative to the first rep on a set. Generally, this equates to performing around 75-80%
of the maximum number of repetitions you can with a given load (18)
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In one of the studies, the 0% group saw the lowest chest gains, while the 15% group saw the
second lowest chest gains, whereas the 25% and 50% groups both saw the best chest gains
and gains were similar between both these groups.

However, in the other study, chest gains were greatest for the 50% group versus all other
groups (0% saw the lowest, followed by 15% and then 25%).

Therefore, these studies suggest getting closer to failure is largely better for muscle growth
with the bench press.

Although a 25% velocity loss seemed fine in one study, a velocity loss of 50% seemed to be
more reliable for muscle growth.

As we mentioned, a 50% velocity loss generally equates to performing 75-80% of the
maximum number of repetitions you can with a given load (18).
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Given the subjects trained with loads ranging from 70-85% one-rep max, performing 75-80%
of the maximum number of repetitions you can generally equate to leaving 3 to 0 reps in
reserve.

Just in case this confuses anyone, "reps in reserve" simply refers to how many reps you
could have performed further. For example, 3 reps in reserve suggest you could have
performed an additional 3 full repetitions.

0 repetitions in reserve indicates you could not have performed any more full repetitions, this
is not quite failure as leaving 0 repetitions in reserve suggests you did not attempt to perform
that additional repetition on which you would have failed.

Now, although the two studies just overviewed suggest leaving 3 to 0 repetitions in reserve
may be more reliable for muscle growth, neither of them explored training to failure.

Could training to actual failure be even better for muscle growth?

Unfortunately, we don't have any direct research on the bench press exploring this, but the
answer is most likely not.

Other research (conducted on exercises other than the bench press) suggests leaving 3 to 0
repetitions in reserve is similarly effective to training to failure (19).

So overall, getting to or close to failure (leaving at most 3 repetitions in reserve) may be
needed to truly optimize muscle growth from bench press training.

Needless to say, you're going to want to make sure this is done safely.

If you have access to spotters, this is great.

If you bench press in a rack that can save you from failed repetitions, this is also great.

If you don't necessarily have practical access to these things, you may be more comfortable
training further from failure.

As we know, leaving 3 repetitions in reserve is viable. If you're someone with good
experience and can accurately judge your proximity to failure on the bench press, then this
can work. But please stay safe.

However, remember that although leaving 3 or fewer repetitions in reserve may be optimal
for muscle growth, leaving more repetitions in reserve will still certainly be effective.

Recall one of the studies established that a 25% velocity loss (performing 50% of the
maximum number of repetitions you can) was still highly effective and comparable to a 50%
velocity loss for chest growth.

Thus, I think training with 5 to 8 repetitions in reserve can still be worthwhile for muscle
growth purposes.
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Rep Tempo for Muscle Growth
What about rep tempo for muscle growth?

Many have suggested slower repetition tempos could be better for muscle growth, due to a
longer time under tension accumulated.

For those unaware, time under tension is simply the duration of your set of repetitions.

However, I strongly believe the data demonstrates time under tension is overrated for
muscle growth.

It seems so long as you get to or close to failure (3 or fewer repetitions in reserve), a wide
range of repetition tempos (that ultimately produce different times under tension) are viable
for muscle growth.

Moreover, think about it. If a longer time under tension was definitively superior for muscle
growth, higher repetition numbers would be superior for building muscle. As we'll see shortly,
this is not the case.

Nevertheless, putting some precise numbers to this, a 2016 meta-analysis by Schoenfeld et
al. (20) found individual rep tempos between 0.5 to 8 seconds were similarly effective for
muscle growth (again, when these repetitions were performed to or close to failure).

With the bench press specifically, a 2022 study out of Brazil found training with a 3-second
rep duration was similar to training with a 6-second rep duration for chest and triceps growth
(21).

Based on this data, provided you are getting to or close to failure, feel free to train with
whatever rep tempo you wish.

Now, if you opt to train further from failure (perhaps leaving 8 to 5 repetitions in reserve), I
actually think aiming for more explosive-style repetitions might be better.

There is some evidence (albeit not on the bench press), finding when training very far from
failure, lifting with explosive tempos (precisely on the lifting phase) produces more muscle
growth (22) (23) (24).

Moreover, recall in one of the studies finding similar chest gains between a 25% and 50%
velocity loss, a maximal intended lifting velocity was used (17).

Rep Tempo for Strength

To maximize strength adaptations, lifting with a maximal intended speed (specifically the
lifting phase) is likely going to be your best bet.
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In fact, one study (25) found with the smith machine bench press, lifting with a maximal
intended speed resulted in double the increases in smith machine bench press one-rep max
(18.2% vs 9.7%) versus lifting with half of your maximal speed.

Proximity to Failure for Strength

When you lift with a maximal intended speed, you likely do not need to train to failure to
maximize strength adaptations.

A 2006 study out of Spain by Izquierdo et al. (26) had subjects train a program involving the
smith machine bench press with a maximal lifting speed. Ultimately, one-rep max strength
gains on the exercises were similar between a group that trained with repetitions to failure
and another group that performed approximately 50% of the maximum repetitions they could
with a given load.

Fascinatingly, another 2022 study out of Spain by Rodiles-Guerrero et al. (16) indicates
training to failure might be suboptimal for strength gains.

We've overviewed the details of this study already, as it was one of the velocity-based
studies exploring how stopping at different velocity loss thresholds impacted chest growth.

As a reminder, there were four groups:
● 0% group who stopped their repetitions once their lifting velocity decreased by 0%

relative to the first rep on a set. Of course, this group ended up performing only one
rep per set across all the loads trained

● 15% group who stopped their repetitions once their lifting velocity decreased by 15%
relative to the first rep on a set. Generally, this equates to performing around 30% of
the maximum number of repetitions you can with a given load

● 25% group who stopped their repetitions once their lifting velocity decreased by 25%
relative to the first rep on a set. Generally, this equates to performing around 50% of
the maximum number of repetitions you can with a given load

● 50% group who stopped their repetitions once their lifting velocity decreased by 50%
relative to the first rep on a set. Generally, this equates to performing around 75-80%
of the maximum number of repetitions you can with a given load

Ultimately, increases in smith machine bench press one-rep max gains were greatest for the
25% group.
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Thus, this data indicates training nearer to failure may not always be better for strength
adaptations. Although of course, this study's finding technically conflicts with the mentioned
Izquierdo study, as training to failure was no worse than performing 50% of the max reps you
could in that study.

In any event, both these studies at least indicate that provided a maximal intended lifting
speed is used, performing approximately 50% of the maximum number of reps you can is
sufficient for maximizing bench press strength adaptations.

There have been a couple of other studies exploring how different proximities to failure
influence bench press strength. The issue with these studies is they made no mention of the
lifting speeds used. Even so, allow us to briefly note them.

A 2021 study by Karsten et al. (27) still found performing 50% of the max number of reps
you can produced similar free weight barbell bench press strength gains to training to failure.

Another 2005 study out of Australia by Drinkwater et al. (27) actually found that training to
failure to be superior for free weight barbell bench press strength gains versus performing
50% of the max number of reps you can. But again, given tempo was not mentioned, I think
it's likely maximal lifting speeds were not used.

Zooming In on Lowering Speed
Allow us to focus more on the lowering speed one may want to use on the bench press.

Lowering Speed for Muscle Growth

27



It's long been speculated that slowing down the lowering phase of an exercise could be
advantageous for muscle growth.

Unfortunately, there's no research exploring this with the bench press specifically. When
looking at other exercises, the research is conflicting.

Two studies have found with a preacher curl and using a 1-second lifting tempo, using a
4-second lowering tempo tended to be better for biceps gains versus using a 1-second
lowering tempo (29) (30).

A limitation is the differences in both these studies were not statistically significant, indicating
it’s not clear if the differences between groups reflect a true difference or are just a result of
random variation between groups.

A study out of Japan found with a back squat and using a 2-second lifting tempo, thigh size
gains were similar between using a 2-second lowering and 4-second lowering tempo (31).

Another study out of Brazil (32) found with leg extensions and using a 1-second lifting
tempo, rectus femoris and vastus lateralis gains were similar between using a 2-second
lowering and 4-second lowering tempo, but vastus medialis gains were greater for the
4-second lowering versus 2-second lowering tempo.

Muddying things even further, a study out the USA (33) found with leg extensions and using
a 1-second lifting tempo, gains in anterior thigh at one region were similar between using a
1-second lowering and 3-second lowering tempo, but gains at another region of the anterior
thigh were actually greater with the faster 1-second lowering tempo.

All in all, more research is needed to elucidate the effects of manipulating the lowering
phase duration.

Due to there being no clear answer, I think it's best for individuals to use whatever lowering
speed they wish if the aim is to maximize muscle growth.

Lowering Speed for Strength

We've already noted you likely want to be lifting with a maximal speed, but let's take a look at
the effects of different lowering speeds on bench press strength adaptations.

A 2020 study out of Poland by Wilk et al. (34) had trained women perform the flat barbell
bench press with a maximal intended lifting speed.

Subjects were able to lift the most load when they used a 2-second lowering tempo
compared to a 4-second and 6-second lowering tempo.

Other research also suggests faster lowering tempos (mainly in the range of 1 to 2 seconds)
permit greater bench press power and velocity compared to slower tempos (35) (36).
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These findings are quite logical.

Within your muscle contractile units, there exists an elastic element (called titin).

When your muscles get stretched, as they would be during the lowering phase of an
exercise, titin stretches and produces passive tension (37).

A rubber band may help you understand passive tension. When you stretch a rubber band, it
produces passive tension to resist the stretch.

Moreover, when you let the rubber band go, it quickly snaps back into its resting shape.

Titin operates in a comparable manner.

Here's the key point, it's likely titin is able to produce greater passive tension when the
muscle is stretched at a faster speed (faster lowering tempos).

So this greater passive tension by titin produced during faster lowering tempos probably
explains why subjects tend to be better for bench press performance.

Having said all of this, I should make it clear I'm not recommending superfast lowering
tempos (divebombing).

The reason for this is technique is crucial for strength. You want your technique to be
efficient and dialed in repetition to repetition. Superfast lowering tempos can make it hard to
do this.
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Resultantly, I think it's best for individuals to establish a lowering tempo that's fast but still
controlled (1-2 second range).

When looking at elite powerlifters with impressive bench press strength, they tend to do this.
Their lowering tempo is controlled but far from slow.

How Heavy Should You Lift on the Bench
Press?
So far, we've established recommendations for proximity to failure and rep tempo.

But how heavy should you lift on the bench press for strength or muscle growth?

Of course, how heavy you lift also relates to what number of reps you perform. Fewer reps
can be performed with heavier loads, while more reps can be performed with light loads.

How Heavy for Muscle Growth?

There's now a substantial number of studies demonstrating that for building muscle, a wide
range of loads is similarly effective.

Specifically, the literature largely suggests that provided you execute your repetitions to or
close to failure (3 to 0 repetitions in reserve), loads between 30% to 80% one-rep max are
similarly effective (38).

The flat barbell bench press is no exception. A 2013 study out of Japan by Ogasawara et al.
(39) found chest growth was similar between training with repetitions to volitional failure with
either a 30% or 80% one-rep max load.

What rep ranges do these translate to?

Very generally, individuals can perform between 30-40 repetitions with a 30% one-rep max
load. While with an 80% one-rep max load, individuals very generally perform between 7 to
12 repetitions.

Thus, so long as you're getting to or close to failure, similar muscle growth can be expected
in the 7-40 rep range.

What about reps below 7?

Unfortunately, the current literature is unclear on whether fewer than 7 repetitions can
efficiently maximize muscle growth.
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The table below summarizes all the current research examining reps below 7 for building
muscle (only the Kubo study explored the bench press along with chest growth).

As we can see, most of them find fewer than 7 reps to be no less effective than higher
repetition numbers.

The problem, however, is most of them had confounders. The subjects performing fewer
than 7 reps performed a notable number of greater sets and/or rested longer between sets.

These are confounders because as we'll come to see, more sets (up to a point) and resting
longer between sets tends to be better for muscle growth.

Virtually all of the other studies we've noted finding similar muscle growth between the 7-40
rep range did not involve these confounders (subjects performed the same number of sets
and used the same rest interval duration between sets).

Nevertheless, if your goal is to maximize muscle growth from the flat barbell bench press
efficiently, staying within the 7-40 rep range is probably your safest bet.
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However, if you prefer training with fewer than 7 reps but you want to ensure high levels of
muscle growth, performing a greater number of sets may be prudent. As an example, in the
above table, we can see a Kubo et al. study finding similar chest growth between training the
flat barbell bench press with 7 sets of 4 reps, 4 sets of 8 reps, and 3 sets of 12 reps (all of
these involved 2 minutes of rest between sets).

How Heavy for Strength?

The overall literature suggests that training with heavier loads promotes greater strength
adaptations, with a number of them demonstrating this applies to the flat barbell bench
press. (38)

Applying some numbers to this, training with 80% or heavier loads is superior to lighter loads
(40). Thus, having a bulk of your training performed with fewer than 7 repetitions is likely
ideal for developing flat barbell bench press strength.

As an example, a 2016 study out of the USA (41) found in trained men, training the flat
barbell bench press for 2-4 reps with probably around a 90% one-rep max load was superior
for increasing one-rep max versus training with 8-12 repetitions (a 75% one-rep max load
was likely used here).

These findings make sense. If your aim is to maximize the loads you can lift on the flat
barbell bench press, training with heavier loads should optimize this.

So all in all, training heavy loads with fewer than 7 reps is recommended.
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Although remember for strength, training to failure isn't essential and executing these
repetitions with a maximal lifting intended speed is favorable.

What About Periodization?

Periodization is a way to organize your training into different "phases" with the ultimate aim
of potentiating long-term adaptations.

Periodization commonly involves varying rep ranges (and thus relative loads) you train within
across a program. Could this be superior to training with only one rep range (i.e.
non-periodized regimens)?

Let's examine this.

Two very common forms of periodization in the world, and explored in the research, are
linear periodization and undulating periodization.

Very broadly, linear periodization involves increasing the relative loads you train with across
training weeks.

For example, let's say we have a 12-week training program.

The first 4 weeks could be an "endurance" phase whereby you train with sets of 30
repetitions (with 30%1RM loads).

The next 4 weeks could be a "traditional hypertrophy" phase where you train with sets of 10
repetitions (with 80%1RM loads).

The final 4 weeks could be a "strength phase" where you train with sets of 5 repetitions
(with 85%1RM + loads).

Just to be clear, although individuals commonly consider "endurance phases" to involve 15 +
reps, remember these rep ranges are no less effective for muscle growth. Moreover,
"traditional hypertrophy style" training of sets of 10 reps is perfectly fine for gains, but it is no
more effective than higher rep ranges.

Undulating periodization, very generally, involves varying your loads and rep ranges on a
much shorter time frame (commonly within a week).

For example, let's say you train three times per week.

Day 1 may be "endurance" style training with sets of 30 repetitions, day 2 may be "traditional
hypertrophy" style training with sets of 10 repetitions, and day 3 may be "strength" style
training with sets of 5 repetitions.

For muscle growth, the literature indicates that periodization regimens are similarly effective
to non-periodized regimens (42).
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For strength, the research does actually find that periodization regimens produce greater
gains versus non-periodization (42) (43).

However, a major limitation of the research finding this is the periodization programs
ultimately involved more frequent training with heavier loads versus the non-periodization
programs (44).

For example, a non-periodized program may have involved only sets of 10 reps. While a
periodized program involved training with sets of 5, 10, and 15 repetitions (either in a linear
or undulating model).

We can see the periodized group involved more training with heavier loads (they trained with
sets of 5 reps at various points).

This is a confounder as we know training with heavier loads tends to produce greater
strength gains (recall that we noted training with 5 or fewer reps with heavier loads produces
more strength versus training with higher repetitions with lighter loads).

Thus, the periodization per se may not be the cause of the greater strength gains, but rather
the higher load training.

It would be more favorable, for illustration, if the non-periodized group trained with only sets
of 5, and then compared this to a periodization group involving training with sets of 5, 10,
and 15 reps.

Unfortunately though, the current literature simply has not done this.

Due to this, it's currently unclear whether periodization truly induces greater strength gains.
More research is required.

Moreover, it's worth noting that virtually all studies assessing how periodization compares to
non-periodization last 12 weeks or less. So this is a limitation that should be noted too.
Longer duration studies could yield different results.

How Many Sets on the Bench Press?
Sets for Muscle growth

For optimizing muscle growth, the literature generally suggests that 10-20 weekly sets per
muscle group may be ideal on average. (45)

Untrained individuals would probably want to be closer to the 10-set side, whereas trained
individuals could benefit more from the 20-set side of things.
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To be clear, these sets are "working" sets that involve repetitions performed to or close to
failure in the 7-40 rep range (as we know these are the most hypertrophic and efficient),
warm-up sets are not included here.

Thus, performing multiple sets on the flat barbell bench press is probably favorable for
muscle development.

How many sets precisely will depend on what other exercises you employ in your routine, so
unfortunately there's no definitive answer.

For example, let's say you'd like to perform 12 weekly sets for your chest.

Perhaps 6 of these sets come from the flat barbell bench press, and another 6 from the
cable cross-over.

Having said all of this, it's still important to remember even though 10-20 weekly sets per
muscle group are more favorable than fewer sets on average, a low number of sets still
confers a great benefit.

For example, take a look at the graph below from a 2017 meta-analysis by Schoenfeld et al.
(46)

Although performing fewer than 9 weekly sets per muscle group did not produce as much
muscle growth as performing 9 or a greater number of sets, the differences are certainly not
super large.

Furthermore, there's good evidence even in trained individuals, as little as 3-9 weekly sets
per muscle group still induces muscle growth (47) (48) (49) (50). So just know low set
numbers are still viable.
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As a final point here, there's some evidence that as individuals progressively become more
trained, gradually increasing the number of sets they perform is beneficial for sustaining and
promoting more muscle growth (51) (52).

Thus, increasing the number of sets you perform on the flat barbell bench press over time
may be useful for muscle development.

Sets for Bench Press Strength
There are a few studies demonstrating that a low number of sets may be sufficient for
strength gains in both untrained and trained individuals.

A 1997 study out of Australia by Ostrowski et al. (49) found in trained men, flat barbell bench
press strength gains did not differ between training with either 1, 2, or 4 sets of the exercise
per session. This study only had subjects train the flat barbell bench press only once a week,
but they did involve numerous other exercises (such as incline and decline bench pressing),
muddying things.

A 2003 study out of Norway by Paulsen et al. (53) found in untrained men training the flat
barbell bench press three times per week, strength gains on the exercise did not differ
between training with 1 or 3 sets per session. The other upper body exercises included in
this study were the overhead press, row, and lat pulldown.

A 2013 study out of Scotland by Baker et al. (54) found similar things in trained individuals.
That is, when training the flat barbell bench press three times per week, strength gains on
the exercise were similar between training with either 1 or 3 sets per session. The other
upper body exercises included in this study were the inclined bench press, dumbbell flyes,
biceps curl with barbell, biceps curl with dumbbells, hammer curl with dumbbells, seated
shoulder press behind neck, lateral raises, and upright row.

Finally, a 2019 study out of the USA by Schoenfeld et al. (50) found in trained men
performing the flat barbell bench press three times per week, strength gains on the exercise
did not differ between performing either 1, 3, or 5 sets per session. The other upper body
exercises trained in this study were the overhead press, lat pulldown, and seated row.

Having detailed these studies, there are 2 other studies suggesting multiple sets may be
better for strength adaptations.

A 2015 study out of Brazil by Radaelli et al. (55) found in trained men performing the flat
barbell bench press three times per week, strength gains on the exericse were greater when
training with 3-5 sets per session versus 1 set per session. The other upper body exercises
trained in this study were the lat pulldown, seated press, biceps curl, and triceps extension.

A 2019 study out of Brazil by Brigatto et al. (56) found in trained men performing the flat
barbell bench press twice per week, strength gains were greater when performing 8 sets per
session, versus either 6 or 4 sets per session (the 6 sets was also greater than the 4 sets). A
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few other upper body exercises were trained in this study, including the dumbbell fly, lat
pulldown, and a few arm isolation movements.

What are we to make of all this research?

Well, it's evident most of the research suggests training a single set on the flat barbell bench
press per session is highly effective, with only two suggesting benefits to higher set
numbers.

What I recommend is for people to experiment. Strength, unlike muscle growth, is much
easier to track (you know when you're lifting heavier or performing more reps than usual).

Try out lower set numbers and see how it works for you. If not, try out higher set numbers.

Similar to the discussion on muscle growth, it's possible that progressing your set numbers
as you become more and more trained could be beneficial for sustaining long-term strength
adaptations.

How Often Should You Train the Bench
Press?
Training Frequency for Muscle Growth
Unfortunately, there's no direct research exploring the relationship between flat barbell bench
press training frequency and measures of chest, triceps, or anterior deltoid muscle growth.

Nonetheless, let's brief the overall literature on training frequency and muscle growth.

A 2018 meta-analysis out of the USA by Schoenfeld et al. (57) found that when overall
training volume (in the form of the number of sets performed) was equated, training
frequency did not affect muscle growth.

All types of splits were comparably effective (such as bro splits, full body routines, and
upper/lower regimes).

An important note is that the majority of studies in this analysis had subjects train each
muscle group with 12 or fewer weekly sets.

So with these volumes, there's no optimal number of days to train a muscle or exercise (like
the bench press) on. Select whatever you're comfortable with.

With higher volumes (training more than 12 weekly sets per muscle group), the research is
conflicting. Some find training a muscle or exercise with higher frequencies to be better (58),
others lower frequencies (59) (60), and some with no differences between frequencies (61)
(62).
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Due to this conflicting data, we cannot arrive at any definitive conclusions on how many days
per week you may want to train a muscle/exercise if you're performing more than 12 weekly
sets per muscle group. Select whatever you're comfortable with.

Training Frequency for Strength

In studies equating the number of sets performed on the flat barbell bench press per week,
strength gains on the exercise seem to be similar between a wide range of training
frequencies (from one to five days per week) (63) (64) (65) (67) (68).

It's worth noting most of these studies had subjects perform far fewer than 10 weekly sets on
the flat barbell bench press.

We've already noted that low set numbers are likely viable for gaining significant strength. In
this case, this literature seemingly indicates you're free to select however many days you
would like to distribute these set numbers across.

Unfortunately, there are limited data exploring the strength effects of different bench press
training frequencies with higher volumes. But, lower frequency training might not be that
practical.

Recall that heavier load and lower rep training (5 or fewer reps) is more favorable for
increasing strength.

Imagine you want to perform 12 weekly sets on the flat barbell bench press.

Training the exercise only once a week requires you to perform all 12 of these sets in one
session. Those later sets are going to be performed under quite a bit of fatigue. For muscle
growth, this may not necessarily be bad. But for strength, it would be difficult to sustain lifting
heavy relative loads (the load may have to be notably reduced).

Compare this to performing 4 sets on the flat barbell bench press three times per week.
You're still accumulating 12 weekly sets, but more of your sets are fresher, leading to a
better capacity to deal with heavier relative loads.

How Long to Rest Between Bench Press
Sets?
Of course, this section only applies to people that are performing multiple bench press sets
in a session.

Rest Interval Durations for Muscle Growth

For muscle growth, short rest intervals are often purported to be optimal for building muscle.
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This hypothesis seemingly comes from research demonstrating that short rest intervals
between sets (1 minute or less) produce greater acute increases in anabolic hormones
(growth hormone being the main one) (69).

The problem, however, is that we now know acute spikes in anabolic hormones do not
correlate with long-term muscle growth (70).

Thus, assessing the research comparing different rest intervals for muscle growth is a much
better way to figure out optimal rest durations between sets.

All in all, the literature seems to suggest with compound exercises (the bench press is of
course a compound exercise) that longer rest intervals (2.5 to 3 minutes) produce more
muscle growth versus shorter rest durations (1.5 minutes or less). This holds true in both
untrained and trained individuals (71) (72) (73) (74).

So counter to common recommendations, resting 2.5 to 3 minutes between compound
exercise sets is likely going to be more favorable for muscle development.

Rest Interval Durations for Strength

A 2018 review study out of Australia by Grgic et al. (75) assessed all the current literature on
the effects of different rest interval durations on strength outcomes.

Interestingly, training experience seems to matter.

Untrained individuals seem to see similar strength gains between short (1 minute or less)
and longer rest intervals (longer than 2 minutes).

Conversely, trained individuals see better strength adaptations when using longer (2 minutes
or more) versus short rest intervals (1 minute or less).

These results do not seem to be impacted by the exercise in question, and thus likely apply
to the bench press.

For example, a 2009 study out of the USA by Buresh et al. (73) found in untrained
individuals, flat barbell bench press strength gains did not differ between a group resting 1
minute between sets and another group resting 2.5 minutes between sets.

But, a 2016 study out of the USA by Schoenfeld et al. (41) found in trained individuals, flat
barbell bench press strength gains were greater for subjects resting 3 minutes between sets
as opposed to 1-minute rest intervals.
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Why Training for Muscle Growth
Probably Benefits Strength in the
Long-Term
So far, we've distinguished between training variables you may want to use on the flat
barbell bench press for building either muscle or strength.

Yet, for those wishing to truly maximize their bench press strength, it's very likely including
some muscle growth style training is beneficial in the long term.

Now, there are ongoing debates in the research regarding how much muscle growth
contributes to strength.

But I feel there's solid data and rationale suggesting over the long-term (many years),
muscle growth absolutely plays a role in your strength capacity.

Firstly, we need to understand that one of the main ways muscles grow is via increasing the
number of contractile elements a muscle fiber has. With all else equal, more contractile
elements equal greater force capacity and thus strength (76).

Secondly, some studies have found in powerlifters, there are strong positive correlations
between indicators of muscle or lean mass and strength on the flat barbell bench press (77)
(78) (79).

Moreover, a 2021 study (80) observed in elite powerlifters (who flat barbell bench pressed an
average of 151kg or 332lbs) that lean mass was one of the strongest predictors of flat
barbell bench press strength.

Now, these are correlations. Correlation does not necessarily imply causation.

Yet, given the logic we just mentioned (that muscle growth via more contractile elements
increases force capacity), I feel comfortable speculating greater muscle mass is causative of
the greater strength.

On the basis of this, including "muscle growth" training blocks, or simply including muscle
growth style training concurrently with your strength training, is prudent for those wanting to
maximize strength.

Let's now transition to overviewing some other interesting research surrounding the flat
barbell bench press.
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How Effective Is the Barbell Bench Press
for Muscle Growth?
Chest Development

The chest refers to an array of muscles that connect the thorax to the shoulder and upper
arm. These include the pectoralis major, pectoralis major, subclavius muscle, and serratus
anterior.

From this point forth, we'll only be mentioning the pectoralis major. Not only is this the
muscle that makes up the bulk of the chest, people also tend to use this muscle
synonymously with the chest.

Interestingly, there's no universal agreement on how many divisions the pectoralis major has
(81).

Some researchers consider the pectoralis major as having three heads: a clavicular head, a
sternal head, and a costal head. You can consider the clavicular head as the upper region,
the sternal head as the middle region, and the costal head as the lower region.

Yet, other researchers consider the pectoralis major as only having two heads: a clavicular
head and a sternocostal head.

In any event, I personally believe the former (three heads) is a better representation of the
pectoralis major, especially for muscle-building discussions.

The reason for this is the three heads do not share completely identical functions during
movements, and so can be considered separate to a degree (82).

With these details out the way, how effective is the flat barbell bench press for developing
the three pectoralis major heads?
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A 2013 study out of Japan by Ogasawara et al. (83) involved having untrained men train the
flat barbell bench press for 3 sets of 10 repetitions with a 75% one-rep max load (using 2-3
minutes of rest between sets), three times per week for a total of 6 months.

A 2x shoulder width grip was utilized on the barbell, and one-rep max on the exercise was
re-tested every 3 weeks to readjust the 75% one-rep max training loads.

Before and after the 6 training months, the researchers measured pectoralis major
cross-sectional area at 25% (upper region), 50% (middle region), and 75% (lower region) of
the muscle length.

Overall, all three regions grow significantly and fairly comparably. The three regions
increased by 36-40% in cross-sectional area.
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Now, this study was conducted on previously untrained individuals.

But another 2022 study out of Australia by Davies et al. (84) suggests similar things in
trained individuals.

Specifically, trained men performed the barbell bench press for 4 sets of 5 reps with an 85%
one-rep max load (using 5 minutes of rest between sets), twice per week for 8 weeks.

Unfortunately, the grip width on the bench press was not specified. One-rep max load was
retested every 2 weeks, allowing the readjustment of the training load.

The researchers measured the thickness of the pectoralis major in three regions: between
the spaces of ribs 2 and 3 (upper region), between the spaces of ribs 3 and 4 (middle
regions), and between the spaces of ribs 4 and 5 (lower region).
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All three regions responded well, demonstrating 7-10% increases in thickness.

Of course, the reason these overall percentage gains are notably lower than the Ogasawara
study is that this study was done in trained individuals and only lasted 8 weeks.

So in total, the literature suggests the flat barbell bench press notably grows all three
pectoralis major regions.

These findings raise a potentially interesting question.

It's far from uncommon for individuals to feel their upper chest is underdeveloped despite flat
barbell bench press training. Given the data we've overviewed, why would this be the case?
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I think there could be a potential explanation.

In the two studies, we detailed the relative upper, middle, and lower pectoralis major gains
experienced as a result of flat barbell bench press training, and concluded the movement
seems to evoke great growth in these three regions.

You can think of relative gains in terms of percentage changes.

However, in absolute gains, it actually seems the flat barbell bench press grows the upper
pectoralis major region less than the middle and lower regions. You can think of absolute
gains in terms of measurement unit changes.

To properly understand this, let us first more thoroughly explore the data from the
Ogasawara study.

Below are the before and after training pectoralis major cross-sectional area measurements
for the upper, middle, and lower regions.

As we know, in terms of percentage changes (relative gains) all three regions experienced
near equal changes (in the ranges from 36-40%).

However, in terms of centimeters squared gains ( absolute gains), the upper region only
experienced a gain of 5.5 centimeters squared, whereas both the middle and lower region
approximately saw a 10 centimeters squared gain.

This is interesting, why are the percentage gains similar between all three regions, yet the
absolute gains show the middle and lower regions grew nearly double the amount versus the
upper region?
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The baseline absolute measurements explain this. Notice how before the study, the middle
and lower regions are similarly sized (25-27 centimeters squared) but the upper region is
quite a bit smaller (at around 15 centimeters squared).

With the same relative gains (percentage changes), the smaller the number you begin with,
the lower absolute gains (measurement units) it experiences.

Therefore, the reason the upper pectoralis major region sees less absolute growth but
similar relative growth is simply because it is smaller to begin with compared to the middle
and lower pectoralis major regions.

The same case can be found in the Davies study.

All three regions experienced fairly comparable percentage increases.

Yet, increases in absolute gains (which in this case is only centimeters, as thickness, a
one-dimension measure, was explored in this study) were lower for the upper region versus
the middle and lower regions.

These two studies demonstrate most individuals tend to have an upper pectoralis major
smaller in size than the middle and lower regions to begin with, likely creating the
appearance the upper pectoralis major is underdeveloped.

If this is a problem for an individual, that is, they wish for their upper pectoralis major region
to be the same or greater size (in absolute measurements) to the middle and lower regions,
they would want to train additional exercises that preferentially stimulate the upper pectoralis
major region to help accentuate its growth.

Possible exercises that accomplish this include (but are not limited to) the incline barbell
bench press, incline dumbbell bench press, elevated feet push-ups, and low cable chest fly.
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All these exercises involve horizontal flexion (the flat barbell bench press also involves this),
which is generally the function of all regions of the pectoralis major.

More critically though, they also involve a higher degree of shoulder flexion versus the flat
barbell bench press, and the upper region of the pectoralis major specifically likely assists
the anterior deltoid in shoulder flexion (82), thereby likely meaning these four exercises
recruit the upper pectoralis major region more than the middle and lower regions.

Triceps Development

The triceps consist of the lateral, medial, and long head.
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The function of the triceps is elbow extension, and this motion occurs in the flat barbell
bench press.

A 2020 study out of Brazil by Brandao et al. (85) gives us an insight into how effective the
barbell bench press may be at developing the triceps.

They had previously untrained men train the flat barbell bench press for 3 to 5 sets to failure
with an 80% one-rep max load (using 2 minutes of rest between sets), twice per week for 10
weeks.

A 2x shoulder-width grip was used.

It was established the lateral and medial triceps heads grew fairly well (particularly the lateral
head), while the long head saw very little growth.
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This finding is further supported by a 2013 study out of Japan by Wakahara et al. (86).

They measured activation of the three triceps heads (via t2 weighted imaging) during
dumbbell bench pressing with a neutral grip, and established the long head saw notably
lower activation versus the lateral and medial head.

Now, this specific Japanese study did use the dumbbell bench press with a neutral grip, but
the idea that bench pressing of any kind minimally stimulates the long head is very logical.

You see, the long head is what we call a two-joint muscle. Not only does it cross over the
elbow joint, but it also crosses over the shoulder joint.
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The two other triceps heads (the lateral and medial heads) only cross over the elbow joints.

As the long head crosses over the shoulder joint, it's actually involved in shoulder extension.

Shoulder extension occurs during the lowering phase of any bench press, so the long head
shortens and will be unable to contract further and contribute much to the lifting phase.

Some of you may be wondering about close grip bench pressing. It's very likely close grip
bench pressing would target the lateral and medial heads even more (but lower chest
recruitment). Yet, I believe it would still likely not grow the long head much more, as the
close grip bench press still involves shoulder extension during the lowering phase.

So all in all, bench press training is going to do well at developing the lateral and medial
heads, but not the long head.

What exercises grow the long triceps head?

Triceps skullcrushers, pushdowns, and overhead extensions are all exercises that have
been documented in the literature to develop the long head well (85) (87).

Anterior Deltoid Development

The anterior deltoid is one part of the deltoid. The other parts of the deltoid are the middle
and rear heads.
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The main function of the anterior deltoid is shoulder flexion, the main function of the middle
deltoid is shoulder abduction, and the main function of the rear deltoid is shoulder extension
(82).

As the bench press involves shoulder flexion, the anterior deltoid is the main deltoid muscle
recruited in this exercise.

Unfortunately, there's no long-term research exploring how much the anterior deltoid grows
in response to bench press training of any kind.

Yet, I'm going to speculate it grows fairly well. There are at least electromyographic studies
establishing the anterior deltoid displays fairly high excitation levels in the flat barbell bench
press (88) (89) (90) (91).

I should also note that as incline bench press training involves a greater degree of shoulder
flexion versus the flat barbell bench press, this exercise likely does an even better job at
stimulating the anterior deltoid (88).

Training Breaks Do Not Harm Strength
and Muscle Growth From the Bench
Press
Fascinatingly, there's some evidence suggesting that training breaks regular training breaks
do not compromise strength and muscle growth from flat barbell bench press training.

In fact, as we'll uncover shortly, it potentially could be beneficial in the long-term.
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A 2013 study out of Japan by Ogasawara et al. (83) recruited 14 previously untrained men
and assigned them to a continuous or periodic group.

The continuous group trained for 24 weeks straight, while the periodic group alternated
between training for 6 weeks and completely resting for 3 weeks for a full 24 weeks.

During the training weeks, both groups trained 3 times per week, with each session
consisting of training the bench press for 3 sets of 10 repetitions with a 75% one-rep max
load, with 2-3 minutes of rest between sets.

Note, the 75% one-rep max load was updated every 3 weeks.

By the end of the 24 training weeks, triceps growth, pectoralis major growth, and bench
press one-rep max strength gains were similar between both the continuous and periodic
groups.

That is, despite the periodic group training 25% less (due to the training breaks they took)
they still saw similar gains to the continuous group by the 24th week.

The graphics tell us how this was possible.

For all the measurements (pectoralis major growth, triceps growth, and bench press
strength) the continuous group continued making gains across the 24 weeks, but we can see
their gains progressively slowed and become less as time went on.

For example, during the first 6 weeks, the continuous group increased their pectoralis major
size by around 15%. But by the last 6 weeks of training, they only increased their pectoralis
major size further by approximately 5%.
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Conversely, the periodic group lost some muscle and strength during their rest weeks, but
once they resumed training, their gains increased at a greater and faster amount versus the
continuous group, ultimately resulting in similar gains by the 24th week.

In fact, the periodic group continued to experience a similar amount of gains throughout their
training weeks, their gains did not slow down and become less.

For example, during the first 6 weeks, the periodic group increased their pectoralis major
size by around 15%, and by the last 6 weeks of training, they again increased their pectoralis
major size by around a further 15-20%.

Here's an interesting question: what happens if this study continued beyond 6 months?

Given the continuous group gains gradually slowed down, while the periodic group continued
experiencing similar gains across their training weeks, it’s very possible the periodic group
would surpass the gains of the continuous group at some point.

In other words, training breaks could enhance your long-term muscle and strength gains.

Other research suggests that training breaks (even 10 days) can resensitize the anabolic
pathways responsible for muscle growth (92).

This very thing could be one reason why the periodic group saw a faster rate of gains upon
returning from training breaks.

Of course, I should mention although the Ogasawara study was done merely on the flat
barbell bench press, you would expect the findings to hold for any exercises.

Some of you may be wondering about deloads.

For the unaware, deloads are where a person reduces volume and/or intensity for typically a
week, so deloads and training breaks aren't the same.

Even so, could deloads be sufficient for potentially resensitizing anabolic pathways response
for muscle growth?

Unfortunately, there's no research exploring this, so we simply cannot answer this for the
time being.

Nevertheless, I still think more research is needed overall to truly determine the
effectiveness of training breaks.

The Ogasawara study did also have one potentially notable limitation.

Namely, no periodization was utilized. When training, both groups trained thrice a week
performing 3 sets of 10 repetitions on the flat barbell bench press with a 75% one-rep max
load.
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Perhaps if some kind of periodized regimen was used, the continuous group's gains may not
have slowed down so much.

Yet, as we've established earlier, the research on periodization is very limited, and we cannot
conclusively say periodization is optimal based on the current evidence.

Ultimately, I think a person could experiment with training breaks if they wish. At the least, I
believe this data should make you rest assured that time off from training isn't bad
whatsoever.

Antagonist Supersets or Stretching for
Better Bench Press Performance
Antagonist Supersets

For those unaware, antagonist supersets involve you performing two exercises that train
opposing muscle groups back to back.

Example include:
● The barbell row with the bench press
● The overhead press with a pull-up
● The leg curl with the leg extension
● A biceps exercise with a triceps exercise

Quite interestingly, there's some evidence that antagonist supersets could increase your
performance capacity, and this includes the flat barbell bench press.

Demonstrating this is a 2015 study out of Brazil by Paz et al. (93).

A traditional protocol involved performing three sets on the bench press, followed by three
sets on the seated row. They rested 2 minutes between sets.

The superset protocol involved supersetting the bench press and seated row for three sets.
The two exercises were performed with very minimal rest between the two movements (it
took them 10 seconds to transition between the two movements). They rested two minutes
between supersets.

This setup meant the traditional protocol took 16 minutes to complete, whereas the superset
protocol took 8.5 minutes to complete.

Volume load on both exercises was greater for the superset protocol.
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Volume load is calculated by multiplying sets, reps, and load. Given both groups performed 3
sets and used 10-rep max loads, the greater volume load for the supersets would be
explained by them being able to perform more repetitions.

Other research also demonstrates that antagonist supersets can increase performance on
the trained exercises (95) (96) (97).

Moreover, it's worth emphasizing these studies involved agonist supersets where you rest
minimally between the two trained exercises.

Overall, this seems to be advantageous for performance gains, employing rest durations
between the two movements may not yield performance increases (but it's not detrimental
either).

A 2014 study out of Brazil by Maia et al. (94) demonstrates this with the leg curl and leg
extension.

They found that compared to performing leg extensions only, performing leg curls before the
leg extensions increased the number of repetitions that could be completed on the leg
extension. Furthermore, the lower the rest between the two movements, the better the rep
performance on the leg extension.
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Specifically, performing the leg extensions immediately after the leg curls outperformed
using a 30-second, 1-minute, 3-minute, and 5-minute rest between the two exercises.

On top of this data, we also have a 2010 study out of Australia (98) indicating that resting a
fair bit between supersetted exercises does not produce performance increases.

A superset condition performed 3 supersets of bench pulls with bench presses, but used 2
minutes of rest between the supersets, resulting in 4 minutes of rest between the identical
exercises.

A traditional condition performed 3 sets on the bench pull followed by 3 bench press sets,
with 4 minutes of rest between sets.

Both groups performed reps to failure with a 4 rep-max load on the exercises.

Overall, volume load was not statistically different between the conditions.
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Now, I should mention that although this superset protocol didn't increase performance, it still
was quicker to complete than the traditional protocol.

So if an individual doesn't want to perform antagonist supersets with minimal rest between
the two exercises, having some rest between the two movements can still be effective for
saving time.

Antagonist Stretching
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If an individual cannot or does not want to perform antagonist supersets, but still wants a
potential method to increase performance, antagonist stretching is potentially an effective
alternative.

Antagonist stretching is where you stretch an opposing muscle group immediately before an
exercise.

Examples include:
● Stretching the back muscles before the bench press
● Stretching the chest before back exercises
● Stretching the hamstrings before leg extensions
● Stretching the triceps before a biceps exercise

Three studies from Brazil, designed virtually the same, find that stretching the chest
immediately before seated rows increased seated row rep performance versus performing
only seated rows with passive rest between and before sets (97) (99) (100).

The results of these three studies are shown in the graphs below. As we can see, rep
performance (on the seated row) was enhanced by performing antagonist stretching (of the
chest).

Unfortunately, there's no direct research exploring antagonist stretching on flat barbell bench
press performance. But a 2019 study from the UK (101) established that stretching the back
muscles prior to performing a bench throw on the smith machine increased power output.

Thus, I think it's quite probable antagonist stretching could benefit flat barbell bench press
performance (as well as other exercises).
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Why the Performance Benefit?

Why do antagonist supersets and stretching benefit rep performance?

It's not precisely clear, but a hypothesis is it reduces antagonistic co-activation (94).

During any movement, the antagonist and agonist muscles produce force. This co-activation
is believed to provide joint stability.

Take a leg extension, we all know the quadriceps are producing force to perform the
exercise, but the hamstrings contract to a degree for knee joint stability.

By performing antagonist supersets or stretching, you may reduce the antagonist
coactivation, resulting in the agonist muscle producing greater force.

With the leg extension example, performing leg curls or stretching the hamstrings may
decrease its coactivation in the leg extension, allowing the quadriceps to produce more
force.

Some may be thinking, given antagonist co-activation provides joint stability, could
antagonist supersets or stretching be unsafe?

The truth is I don't know the definitive answer, but there's reason to believe it's perfectly fine.

Firstly, none of the aforementioned studies reported adverse effects of antagonist supersets
or stretching.

Additonally, we know that strength training, in the long-term, chronically decreases
antagonist co-activation anyway, and this is one factor that contributes to long-term strength
gains (102).

Do Antagonist Supersets and Stretching
Lead to Greater Gains?
Given the literature indicates antagonist supersets and stretching can increase session
performance, does it lead to greater long-term adaptations?

Unfortunately, there's no solid data that can help answer this question.

In our case, the only relevant study is a 2009 one out of Australia by Robbins et al. (103).

It looked at antagonist supersets only, not antagonist stretching.

The design of the protocol was similar to the short-term Australia study we noted earlier.
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Both groups trained the bench pull, along with either the bench press or bench throw
depending on the session.

The traditional group performed all bench pull sets first then moved to the bench press or
bench throw. They rested 4 minutes between sets.

The superset group supersetted the bench pull and bench press/throw sets, with 2 minutes
of rest between the supersetted exercises and 4 minutes of rest between the same exercise.

The exact sets and reps used varied throughout the study, but were of course the same for
both groups.

Overall, the traditional group session was around 20 minutes, while the superset group
session lasted 10 minutes.

After 8 weeks, bench press and bench pull one-rep max strength gains were not statistically
different between both groups.

The percentages do seem to favor the superset group for the bench pull, but this difference
may be due to random chance as it was not statistically significant.

Nonetheless, this study did not have subjects perform antagonist supersets with minimal rest
between the two exercises, rather 2 mins of rest were used between the two exercises.

We already established this does not increase performance, so similar strength gains are
probably expected.
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At the least, the study shows agonist supersets can save time without compromising
strength gains.

Muscle gains were unfortunately not assessed in this study.

Evidently, more quality future research is needed to establish whether antagonist supersets
of stretching can enhance long-term adaptations.

Nonetheless, an individual may wish to experiment with either antagonist supersets or
stretching. Perhaps you may be able to notice the performance gains, and who knows,
maybe more long-term gains?

Can You Change Muscle Activation on
the Flat Barbell Bench Press?
In isolation exercises (exercises with motion at only one joint), more or less all the load is
distributed to the isolated muscle group.

For example, in a standing triceps overhead extension, the triceps take on virtually all the
load. Of course, bones, tendons, and other synergistic and stabilization muscles also
technically are loaded, but we can ignore this for our purposes.

In compound exercises, contrastingly, we know the load is distributed among multiple
muscle groups.

In the flat barbell bench press, we know the triceps, anterior deltoid, and pectoralis major
take on the majority of the load.

The nervous system of one individual may distribute 30% of the total load to the pectoralis
major, 40% to the triceps, and 30% to the anterior deltoid.

Yet, a fascinating question is whether a person could change this activation pattern.

Using the above example, could that individual somehow change their muscle recruitment
distribution such that 40% of the total load goes to the pectoralis major, 40% to the triceps,
and 20% to the anterior deltoid?

A fascinating 2020 study from Poland by Stronska et al. (91) suggests something like this
may be possible.

27 men with an average barbell bench press of 105.2kg were recruited, all subjects could
bench at least 120% of their respective body weights.

During maximal isometric barbell bench press contractions (performed with the elbows
flexed to 90 degrees and the upper arm perpendicular to the floor), and 3 reps with an 85%
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one-rep max load on the flat barbell bench press, surface EMG recorded muscle activation
from the pectoralis major, anterior deltoid, and triceps.

For each subject, the researchers noted out of the pectoralis major, triceps, and anterior
deltoid, which one displayed the lowest relative activation on the tests.

Resultantly, three groups were formed:
● Those with the lowest relative anterior deltoid activation (the anterior deltoid group)
● Those with the lowest relative pectoralis major activation (the pectoralis major group)
● Those with the lowest relative triceps activation (the triceps group)

Then, subjects went on to perform targeted isolation training for their respective lowest
activation muscle, performing 3 exercises per session, each for 4 sets of 10-15 repetitions to
failure, 3x per week for 6 weeks.

The anterior deltoid group trained the upright row, lateral raise, and front raise.

The pectoralis major group trained dumbbell flys, machine flys, and cable chest flys.

The triceps group trained barbell skull crushers, cable overhead extensions, and incline skull
crushers.

Note, all three groups also performed 3 sets with a 4 rep-max load on the barbell bench
press each week to ensure strength did not attenuate.

All three groups re-measured their activation levels during the isometric and 85% one-rep
max bench press tests.

To keep things condensed, I’ll just present the results of the surface EMG recordings from
the 3 reps on an 85% one-rep max bench press.

Focusing on the anterior deltoid group first, compared to before the study, they saw a
significant increase in anterior deltoid relative activation with a concurrent significant
decrease in pectoralis major and triceps relative activation.
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The pectoralis major group, compared to before the study, saw a significant increase in
relative pectoralis major activation, with a significant decrease in triceps and anterior deltoid
relative activation.

The triceps group, compared to before the study, saw a significant increase in relative triceps
activation, with a significant decrease in pectoralis major relative activation and a
non-significant change in anterior deltoid relative activation.
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Stated another way, this study indicates performing exclusive targeted isolation training for a
certain muscle group ultimately increases its relative activation during a compound exercise,
with a corresponding decrease or negligible change in the other involved muscle groups.

Now, this is only one study.

Moreover, surface EMG (electromyography) has limitations. We've been implying that this
measures muscle activation. Yet, this is not entirely accurate. Instead, it approximates
neuromuscular excitation (a few steps behind actual muscle activation) (104).

On top of this, there are many cases where surface EMG research can be inaccurate (104).

Despite these limitations, the consistency of the findings is noteworthy in my opinion. The
anterior deltoid group saw elevated anterior deltoid EMG recordings, the triceps group saw
elevated triceps EMG recordings, and the pectoralis major group saw elevated pectoralis
major EMG recordings.

Overall, hopefully we get more research in this interesting area.

For the time being, if an individual really wishes to alter their muscle activation during the flat
barbell bench press (or any other exercise), they may wish to experiment with this method.

Perhaps you want to recruit the pectoralis major more than you already do in the flat barbell
bench press. In an attempt to do this, you may perform extra additional pectoralis major
isolation training for a while (while minimizing anterior deltoid and triceps training).
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Alternatives to the Flat Barbell Bench
Press
If you aim to maximize your strength on the flat barbell bench press, needless to say,
spending a good amount of training on this exercise is going to be required. In this sense,
the only application of alternatives would be as accessory work or for times you cannot flat
barbell bench press (holidays and other specific injuries).

However, for muscle growth, the fact is there is no "must do" exercise.

A wide range of exercises can be effective, so alternatives, in this case, can literally be
considered a replacement.

The flat barbell bench press is a horizontal pushing exercise, so all the following alternatives
are aptly horizontal pushes.

The Dumbbell Bench Press

There are many different ways you can perform the dumbbell bench press, but the following
discussion focuses on the one where you begin with the dumbbell together and then move
them away from each other in the lowering phase.

In all of the research we’ll be assessing, this seems to have been the dumbbell bench press
style used.

We'll make mention of another version a little later.
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Stability Differences

When comparing how a barbell bench press feels to a dumbbell bench press, one of the
most apparent differences is stability.

Both of your hands comfortably hold on to the barbell (a single object). Moreover, there are
only so many ways you can move the barbell due to its structure.

Contrastingly, each of your hands independently holds on to a dumbbell, creating more
freedom of movement. You can move the two dumbbells asymmetrically (your left hand does
a movement with a dumbbell that is different from the movement performed with the
dumbbell in the right hand).

Does any of this matter for hypertrophy outcomes?

Some believe that greater stabilization requirements are more beneficial. It’s hypothesized
that greater instability necessities greater muscle activation, resulting in a more powerful
stimulus for muscle mass.

However, there are also opposing thoughts to this notion. Some believe that excessive
instability may hinder one’s ability to truly produce muscle force, thereby actually preventing
an optimal stimulus for muscle hypertrophy.

We’ll explore these ideas more in the muscle recruitment and hypertrophy outcomes section.

Strength on the Dumbbell vs Barbell Bench Press

Unsurprisingly, people are generally stronger on the barbell bench press.

A 2011 study out of Norway by Saeterbakken et al. (105) found that in individuals with an
average of 4.6 years of training experience, one-rep max on the barbell bench press was
significantly greater than one-rep max on the dumbbell bench press.

Unfortunately, they did not provide the exact values, only a graph that is pretty hard to
decipher.

When assessing the number of repetitions an individual can perform between a dumbbell
and barbell bench press with a given load, it’s also unsurprising to find that performance is
superior with the barbell variation.

A 2021 study out of the USA by Heinecke et al. (106) had college football players perform
repetitions to failure on the dumbbell and barbell bench press with a 91kg load (so with the
dumbells, each dumbbell was 45.5kg).
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On average, subjects performed 13.8 repetitions with the barbell, but only 12.5 with the pair
of dumbbells.

Of course, this isn’t a massive difference, but it is a difference nonetheless.

The discussed differences in stabilization are likely one of the reasons why you can perform
better on the barbell bench press.

However, there is also another (less talked about) reason that may play a role here, relating
to the triceps. We’ll touch on this in the (next) muscle recruitment section.

Muscle Recruitment Between the Dumbbell and Barbell Bench
Press

In addition to if stabilization differences could impact muscle recruitment, I have come across
arguments suggesting that the motions used during a dumbbell bench press may be
conducive to greater chest recruitment.

Dumbbell bench presses may involve more horizontal flexion (bringing your arms towards
the midline of your body), a primary function of the chest.

With the dumbbell bench press style we’re discussing, after the lowering phase, you press
and bring the dumbbells together (more horizontal flexion, as your arms get closer to the
midline of your body).

Contrastingly, with a barbell bench press, given your hands do not move on the barbell
during the execution of the movement, the arms stay at more or less the same distance
away from the midline of the body.

Indeed, a 2017 study from Brazil by Farias et al. (107) found that the dumbbell bench press
elicited greater chest recruitment compared to the barbell bench press.

As a note, recruitment was measured (and averaged) from the middle repetitions of 4 sets
with a 10 rep-max load.

However, two other studies do not support this.

A 2011 study out of Norway by Saeterbakken et al. (105) found that during a one-rep max on
both exercises, there was similar recruitment of the chest between the dumbbell and barbell
bench press.

Similarly, a 2005 study from the USA by Welsch et al. (108) found that during the first 3 reps
with a 6 rep-max load, recruitment of the chest was similar between the dumbbell and
barbell bench press.

67



So, although it’s far from overwhelming, the slight majority of evidence suggests that the
dumbbell and barbell bench press induce similar chest recruitment.

Why might this be?

Although the dumbbell bench press may involve more horizontal flexion, it may just be
insignificant for chest recruitment.

Aside from the chest, the anterior deltoid and triceps are the two other muscles heavily
involved in the bench press.

How does the recruitment of these muscles compare between the dumbbell and barbell
bench press?

The studies by Saaterbakken et al. and Welsch et al. explored anterior deltoid recruitment.
They both found the dumbbell and barbell bench press elicited similar recruitment of this
muscle.

As for the triceps, Saeterbakken et al. and Farias et al. both found that dumbbell bench
pressing produced lower recruitment of this muscle group compared to barbell bench
pressing.

This finding makes sense for 2 reasons.

The barbell bench press involves lateral forces, something the triceps heavily contribute
towards.

Let me explain this further.

Most people typically only think of vertical forces with the bench press. That is the force
generated to lift the bar (or dumbbell) up.

However, with a barbell bench press, individuals actually also generate lateral forces.

Lateral forces are forces directed away from the center of the body.
Think of lateral forces as trying to tear the barbell apart with both of your hands during a
barbell bench press. Your left hand is applying force left, while your right hand is applying
force right.

In a barbell bench press, lateral forces are around 25% of the vertical forces (109).

As mentioned, the triceps play a heavy role in producing this lateral force (109).

With a dumbbell bench press, it’s more or less impossible to apply meaningful lateral forces
(you can’t tear the two dumbbells away from each other). If you tried, you’d throw the
dumbbells on either side of you to the floor.
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The fact you cannot apply meaningful lateral forces to the dumbbell bench press may further
explain why individuals are weaker on this exercise compared to a barbell bench press.

The other reason why the triceps may not be heavily involved in the dumbbell bench press is
due to the greater stability.

We already introduced the concept of antagonistic co-activation earlier on. As a reminder, it's
where the antagonist produces force in addition to the agonist muscle during a movement.

Greater instability may create higher antagonist co-activation levels.

With the dumbbell bench press, the greater instability at the elbow joint may cause greater
biceps recruitment versus the barbell variation (something supported by the Saeterbakken et
al. study), and this can limit the force produced by the triceps.

Muscle Growth Between the Dumbbell and Barbell Bench Press

Despite there being some differences between the dumbbell and barbell bench press, there
are many similarities.

For one, both movements more or less involve similar motions at the shoulder and elbow
joints, and both are typically executed with a similar range of motion.

Moreover, as just established, both likely similarly recruit the chest and anterior deltoid
muscles.

Consequently, I think it’s highly likely the dumbbell and barbell bench press would similarly
grow the chest and anterior deltoid.

For the triceps, though, the barbell bench press is most likely superior, thanks to the reasons
outlined already.

Some may be thinking of the stability differences and if this can impact hypertrophy.

All in all, differences in stability do not seem to be immensely important for muscle mass
outcomes.

A study by Schwanbeck et al. (110) compared a machine-only program to a free weight-only
(barbells and dumbbells) program.
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Of course, machines provide the most stable environment while free weights are the most
unstable.

Muscle hypertrophy outcomes were similar between both groups, indicating stability
differences do not play a significant role in building muscle.

As a result, the fact dumbbell bench presses are more unstable than barbell bench presses
is likely neither advantageous nor disadvantageous for building muscle mass.

Another Dumbbell Bench Press Variation

Another somewhat popular way is performing the dumbbell bench press is with a neutral
grip, as depicted in the image below:
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Contrasting to the dumbbell bench press we've been discussing thus far (where you begin
with the dumbbells together and then move them away from each other on the lowering
phase), this neutral grip probably activates the triceps nicely.

Indeed, recall in the section discussing how the bench press impacts triceps growth, we
mentioned a 2013 study out of Japan by Wakahara et al. (86).

This study found the triceps (specifically the lateral and medial heads) were activated well,
while the long head was not activated much (we've already established why all bench press
variations minimally recruit this muscle).
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As for other muscles, I think it's possible chest recruitment may slightly be decreased with
this variation, as horizontal flexion is lowered.

Yet, there's no research I'm aware of that can validate this, nor is there research exploring
how anterior deltoid recruitment looks like with this variation.

The Smith Machine Bench Press

Throughout, we have used research performed on the smith machine to establish potential
training recommendations.

I justified this by saying although there are differences between the smith machine and
barbell bench press, there are more similarities.

Let's overview some of the differences and similarities.

Stabilization Differences

One of the most apparent differences between the smith machine and barbell bench press is
the difference in stability.

When using a barbell, you have freedom of movement. Consequently, when carrying out a
specific movement, such as the bench press, a fair degree of muscle stabilization and
control is required.

Conversely, the smith machine does not enable completely free movement of the bar, only
up and down motions. Resultantly, less muscle stability is required to carry out an exercise
like the bench press.

For many, this stability difference is foundational to why they believe the smith machine is
inferior.

We noted this with the dumbbell vs barbell comparison, but It’s hypothesized that greater
stability requirements elicits greater activation of the working muscles, thereby making it a
more powerful stimulus for strength and hypertrophy adaptations.

In a moment, we’ll again verify these claims in the muscle recruitment and muscle growth
section.

Bar Path Differences

Aside from stability differences, both exercises can differ in bar paths.

We've already established what ideal bar paths with the flat barbell bench press look like.
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With a smith machine bench press, your path is restricted to whatever the smith machine
permits.

There exist different types of smith machines, but they typically only allow you to press with
a more or less vertical line.

When viewing the smith machine from the side, some are designed in a way that results in a
slightly diagonal up and down line.
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In any event, it's probably best not to press up and down on the smith machine with the bar
directly over your shoulder line.

Doing this will result in you being at 90 degrees of shoulder abduction in the lowest position,
we already noted how some research (4) suggests repetitive movements in this position may
be unfavorable for shoulder joint health.

As a consequence, I recommend individuals start and initiate the lowering phase of the
bench press with the bar over their mid/lower chest region. Doing so will prevent you from
assuming a 90-degree shoulder abduction position in the lowest position.
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Can You Lift Heavier On the Smith Machine or Barbell Bench
Press?

It’s often thought that individuals should be able to lift much heavier loads on the smith
machine.

After all, the smith machine involves fewer muscle stability requirements, meaning
individuals should easily exert more force without stabilization problems.

Although this seems very logical, the research doesn’t actually support this.

The studies I’m aware of have either found that individuals could lift heavier loads on the
barbell bench press, or there were non-significant differences in the loads lifted between the
two exercises.

A 2005 study from the USA by Correterman et al. (111) found that in individuals with at least
1 year of training experience, they could barbell bench press an average of 78.3kg, while
they could smith machine bench press an average of 67.4kg.

Similarly, a 2011 study from Norway by Saeterbakken et al. (105) found in men with an
average of 4.6 years of training experience, barbell bench press one-rep max was
significantly greater compared to a smith machine bench press one-rep max. Unfortunately,
they did not state the exact values, rather a graph that is pretty hard to decipher the precise
value was provided.
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A 2010 study from the USA by Schick et al. (112) found that in trained and untrained
subjects, smith machine bench press one-rep max values were not statistically different from
barbell bench press one-rep max values. Unfortunately, the exact values were not given.

Finally, a 2020 study from Canada by Schwanbeck et al. (110) found that in men and women
with an average of 2.5 years of training experience, smith machine and barbell bench press
one-rep maxes were also similar.

The men averaged a smith machine one-rep max of 88kg and a barbell one-rep max of
83kg.

The women averaged a smith machine one-rep max of 41.5kg and a barbell one-rep max of
39kg.

So in total, it seems that individuals can either lift heavier loads on the barbell bench press or
a similar amount between the exercises.

Although the smith machine requires less stability, its constricted bar path could be one
factor that explains these findings.

In addition, specificity could be in play. A few of these studies were conducted on individuals
with training experience, and I think it's likely the trained individuals tended to train the
barbell bench press more than the smith machine bench press. Doing so likely results in
their free weight barbell strength outpacing smith machine barbell strength over time.

Smith Machine to Barbell Bench Press Carryover

How well do the smith machine and barbell bench press carry over to one another?

Quite well, a 2020 study from Canada by Schwanbeck et al. (110) finds.

We already detailed this study in the dumbbell section, but only noted the muscle growth
findings.

Recall, that they had two groups: a free weight and a machine group.

Both groups trained for 8 weeks.

The free weight group included training the barbell bench press and incline barbell bench
press, whereas the machine group included training the smith machine bench press and
smith machine incline bench press.

By the end of the 8 weeks, both groups actually experienced similar increases in barbell
bench press one-rep max strength.
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In other words, training the smith machine bench press was as similarly effective as training
the barbell bench press for increasing barbell bench press one-rep max.

As for increases in smith machine one-rep max, although both groups experienced
respectable gains, increases were greater for the machine group.

According to the principle of specificity (you get better at what you train the most), we’d
expect the free weight group to have gained more strength on the barbell bench press
(which didn’t happen – the machine group was similarly effective), while the machine group
should have experienced the greatest gains on smith machine bench press strength (this did
happen).
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However, an important consideration is that this study was only 8 weeks in duration.

In the long run, I think the principle of specificity would almost certainly hold true.

That is, to gain the most strength on the barbell bench press, training it would be superior to
training only the smith machine bench press.

And of course, as already shown in this 8-week study, training the smith machine bench
press was required to best increase smith machine bench press strength.

Muscle Recruitment Between the Smith Machine and Barbell Bench
Press

Earlier we mentioned it’s hypothesized greater stability requirements (with a barbell) elicit
greater activation of the working muscles.

However, for the main muscle groups involved in the bench press (chest, triceps, and
anterior deltoids), the evidence does not support this.

A 2011 study from Norway by Saterbakken et al. (105) found that when measuring muscle
recruitment during a one-rep max on both exercises, recruitment of the chest, anterior
deltoids, and triceps was similar between a smith machine and barbell bench press.

Likewise, a 2010 study from the USA by Schick et al. (112) found that when subjects
performed 2 reps at a 70% one-rep max load, or 90% one-rep max load, recruitment of the
chest and anterior deltoids were similar between the smith machine and barbell bench press.

A 2017 study from Brazil by Farias et al. (107) additionally found similar recruitment of the
chest and triceps between the smith machine and barbell bench press. Interestingly though,
recruitment of the anterior deltoid was greater in the smith machine bench press.

Nevertheless, the majority of the evidence indicates that the smith machine bench press can
induce similar recruitment of the main muscles (chest, triceps, and anterior deltoids) to the
barbell bench press.

However, for stabilizing muscles, the bench press probably results in more activation.

For instance, returning to the Saeterbakken et al. study (105), recruitment of the middle
deltoid was greater with the barbell bench press.

This is likely because, with a barbell bench press, the middle deltoid plays a role in
stabilizing the bar, whereas with a smith machine, this stabilization requirement is minimal.
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Muscle Growth Between the Smith Machine and Barbell Bench
Press

Although there are some differences between the smith machine bench press and barbell
bench press, there are way more similarities between these two movements.

Both exercises can involve a similar overall range of motion at the shoulder and elbow joints.
Also, as established, both exercises produce similar recruitment of the main muscles (chest,
triceps, and anterior deltoids).

Collectively, these two ideas suggest that the smith machine and barbell bench press result
in similar tension on the chest, triceps, and anterior deltoids.

As tension is currently the best-understood mechanism of muscle hypertrophy (113), this
indicates that both exercises should result in similar hypertrophy of the chest, triceps, and
anterior deltoids.

Unfortunately, there is no long-term study comparing muscle growth outcomes between the
smith machine and barbell bench press.

But, the long-term 2022 study from Canada by Schwanbeck et al. we've already covered is
relevant.

Remember this study established similar muscle growth outcomes between a free weight
only and machine-only program (chest, triceps, and anterior deltoid growth was unfortunately
not assessed).

Looking back at the programs used, we can see that both the free weight and machine
groups performed similar movements, it’s just the free weight group performed these
movements with barbells and dumbbells, whereas the machine group performed them with
machines (including smith machines).
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Consequently, the study serves as pretty good evidence that smith machines have the
potential to produce similar muscle growth to barbells, supporting the idea that a smith
machine bench press should induce similar hypertrophy of the main muscles to the barbell
bench press.

As for stabilization muscles, it’s plausible the barbell bench press would induce greater
hypertrophy.

However, I don’t believe this is a strong reason for using the barbell over the smith machine
for hypertrophy aims.

It’s extremely unlikely the stabilization muscles would be experiencing anything remotely
close to a near maximal stimulus during a barbell bench press, ultimately making it
inconsequential.

For example, as we detailed, the barbell bench press likely elicits greater recruitment of the
middle deltoid to the smith machine bench press.

The stimulus provided to the middle deltoid via the barbell bench press is likely nothing
compared to exercises that carry out the middle deltoid’s function (shoulder abduction).

Regardless of if you train with a barbell or smith machine bench press, exercises that involve
shoulder abduction (like lateral raises variations) are going to be necessary to maximally
develop the middle deltoid.
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The Push-Up

The good old push-up can likely be considered an alternative to the flat barbell bench press.

Fortunately, we actually have two long-term studies comparing the push-up and flat barbell
bench press for muscle growth. Let's overview them.

Muscle Growth Outcomes Between the Push-Up and Bench Press

The first study is a 2017 one from Japan by Kikuchi and Nakazato (114).

18 young men with at least a year of resistance training experience were allocated into a
bench press or push-up group.

Both groups trained twice per week for 8 weeks.

Each session, the bench press group trained the flat barbell bench press for 3 sets of
repetitions to failure with a 40% one-rep max load, using 2 minutes of rest between sets.

The push-up group, each session, utilized a push-up variation that was roughly equivalent in
resistance to a 40% one-rep max bench press load. For some subjects, this meant a regular
push-up, whereas for others this was some kneeling push-up variation.

Regardless of the push-up variation used, the movement was carried out for 3 sets of
repetitions to failure, using 2 minutes of rest between sets.

Some people may be scratching their heads at the use of a 40%1RM resistance. But
remember for muscle growth purposes, provided you perform your repetitions to or close to
failure (as was done in this study) loads between 30% and 80%1RM are similarly effective.

The researchers found increases in pectoralis major and triceps thickness were similar
between the bench press and push-up groups.
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However, biceps thickness only significantly increased in the bench press group.

This finding is quite intriguing. Most people would presume that neither the bench press nor
push-ups should grow the biceps, as they act as an antagonistic muscle, not agonist, during
these exercises.

What could explain this finding?

I’m not entirely certain, but the barbell bench press necessitates a fair degree of stabilization
to smoothly move the barbell, perhaps the biceps actively contract to some degree to
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contribute towards this stabilization, thereby explaining its measurable enhancements in
thickness.

Nevertheless, for the agonist muscles (at least the pectoralis major and triceps), the findings
of this study indicate with all other training variables equal, the push-up can produce similar
growth to the flat barbell bench press.

The second study is a 2018 one from the USA by Kotarsky et al (115).

23 men between the ages of 18 and 45, with 2-6 months of resistance training experience,
were assigned to a bench press or push-up group.
Both groups trained three times per week for 4 weeks.

The bench press group performed the flat barbell bench press with a load they could
complete for 3 sets of 6 repetitions. Over the following sessions, once they could
successfully complete 3 sets of 8 repetitions with this load for 2 consecutive sessions, they
increased the load by 4.5kg and reverted to performing 3 sets of 6 repetitions.

The push-up group had access to numerous push-up variations, ordered according to
difficulty level, and divided into double-arm or single-arm variations.

If a subject could perform any of the single-arm variations for 3 sets of 3 repetitions, they
commenced training with this variation. If not, they commenced training with a double-arm
variation they could execute for 3 sets of 6 repetitions.

For those using a single-arm variant, over the following sessions, once they successfully
progressed to performing it for 3 sets of 4 repetitions for 2 sessions in a row, they
progressed to performing the next level while reverting to using 3 sets of 3 repetitions.
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For those using a double-arm variant, over the following sessions, once they successfully
progressed to performing it for 3 sets of 8 repetitions for 2 sessions in a row, they
progressed to performing the next level. If this next level was still a double-arm variation,
they used 3 sets of 6 repetitions, whereas if it was a single-arm variation, they used 3 sets of
3 repetitions.

Curiously, neither group experienced statistically significant increases in pectoralis major
thickness. Despite this, the numerical mean increased in both groups.

This could be due to a couple of reasons. Firstly, the study was only 4 weeks, which is a very
short duration. A longer duration would probably result in statistically significant findings.

Secondly, as is unfortunately the case with most resistance training studies, the sample size
was small. Small sample sizes can impact the ability to detect changes between and within
groups.

Nevertheless, despite it not being classified as statistically significant, the numerical mean
for pectoralis major thickness did increase in both groups.

Intriguingly, the percentages favor the push-up group. We can’t read into this too much,
simply because as noted, it wasn’t statistically significant, and the sample sizes were small.

Perhaps these percentage differences are simply explained by the push-up group containing
subjects, on average, with a higher responsivity to training, rather than the push-up being
superior to the bench press for muscle growth.

What we can probably conclude from this study, on the other hand, is that the bench press
evidently did not display considerable superiority versus the push-up for muscle hypertrophy.
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Other Muscle Comparisons Between the Push-Ups and Barbell
Bench Press

To summarize thus far, one paper by Kikuchi and Nakazato established that with all other
training variables equivalent, push-ups produced alike growth of the pectoralis major and
triceps to bench pressing.

Another study by Kotarsky et al., despite being quite a limited study with notable
considerations, at the very least suggests the bench press was evidently not considerably
superior to the push-up for pectoralis major growth.

If we were to combine these findings with other acute data and reasoning, and it seems in all
likelihood, push-ups likely have the capacity to produce similar hypertrophy of the pectoralis
major, triceps, and anterior deltoid to the bench press.

For one, the push-up and bench press are biomechanically alike. Both involve shoulder
horizontal flexion and extension, as well as elbow flexion and extension.

On top of this, the degree of range of motion that occurs is probably quite comparable
between the two exercises. With a barbell bench press, the bar travels from a position of
elbow lockout to a position where it contacts the chest region.

Comparably, a regular push-up requires you to lower from a position of elbow lockout to a
position where the chest region contacts the ground surface.

Considering these aforementioned points, it's unsurprising EMG studies have, for the most
part, found push-ups and bench pressing elicit similar muscle recruitment of the agonistic
muscles (pectoralis major, triceps, and anterior deltoid) when load-equated.

A 2020 Canadian study by Alizadeh et al. (116) found between a bodyweight push-up and
an equivalently loaded flat barbell bench press, both performed with the same hand-spacing
distance, recruitment of the pectoralis major and anterior deltoid was similar during the
concentric and eccentric phases of the exercises. However, lateral head triceps excitation
seemed to be slightly lower during the concentric phase of the push-up versus the bench
press.

Another 2020 study by Tillar and Ball (89) had subjects perform four different load-equated
conditions on the bench press and push-up.

The push-up was performed with bodyweight, a 10kg, 20kg, and 30kg weighted vest, while
the flat barbell bench press was performed with four different loads that equated to each one
of the push-up conditions.

Additionally, it’s worth mentioning the push-up was performed with handles using a pronated
grip that replicated the grip used during the flat barbell bench press.
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Recruitment of the sternal and clavicular pectoralis major, long and lateral triceps brachii,
were similar between both exercises at each load-equated condition. However, anterior
deltoid recruitment seemed to be greater during the concentric phase on the bench press
versus the concentric phase of the push-up. Also, medial triceps head excitation was greater
during the eccentric phase of the bench press compared to the eccentric phase of the
push-up.

Finally, another paper by Tillar (90) used the exact same design.

This time around, recruitment of all of the measured regions of the pectoralis major, anterior
deltoid, and triceps was similar between the load-equated push-up and bench press
conditions.

Therefore, considering the totality of the existing EMG literature, though there are some
differences and disagreements between studies, the push-up and bench press seems to
induce similar recruitment of the agonistic muscles when load-equated.

Combining the current EMG literature with the two previously detailed long-term studies, as
well as the fact both exercises are biomechanically alike, it seems we have good grounds to
hypothesize the push-up and bench press have the capacity to probably produce similar
muscle growth in the agnostic muscles.

Overloading the Push-Up and Bench Press

It’s worth discussing a potential long-term problem with the regular push-up.

As you get stronger and build muscle from the stimuli provided by your exercises, you’re
going to want to overload your exercises in some form in order to consistently maintain a
high muscle-building stimulus. This is known as progressive overload.

With the flat barbell bench press, such overload can easily be accomplished. As you get
stronger and bigger, you can increase the number of repetitions you perform with a given
load, but more importantly, you also can increase the load you train with.

With the regular push-up, the number of repetitions you perform can be increased.
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However, there likely comes a point where doing this becomes suboptimal for stimulating
hypertrophy. Recall we detailed how the literature demonstrates loads between 30% and
80% one-rep max elicit similar hypertrophy outcomes, provided repetitions are executed to
or close to failure.

It’s unclear if loads lighter than 30% one-rep max still can optimize hypertrophy. There are
existing data suggesting it might not (117).

Very generally, individuals can perform approximately up to 40 repetitions with a 30%
one-rep max load. Therefore, it follows that if an individual performs more than 40 repetitions
on the regular push-up, no longer might muscle hypertrophy be optimally stimulated.

What’s the solution to this?

One solution is to progress via using harder and harder push-up variations. Recall this was
the strategy utilized in the Kotarsky study.

There exist an array of push-up variations with varying difficulty levels.

For example, a 2011 study from the USA by Ebben et al. (118) examined what percentage of
a person’s bodyweight they pushed during a few different push-up variations.

Approximately 64% of a person’s body weight was pushed during a regular push-up.
Elevating your hands decreased this percentage while elevating your feet increased this
percentage.

Furthermore, a kneeling push-up required a subject to push approximately 49% of their body
weight.
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This data can aid us in figuring out how an individual can progressively overload the push-up
in the long run.

In addition to these aforementioned push-up variations, as seen in the Kotarsky study,
single-arm push-up variations can also be highly useful for individuals who’ve progressed to
a level where double-arm variations no longer adequately challenge them.

Other potentially notable push-up variations include explosive push-up variations, such as
the clap or superman push-ups, push-ups with handles to increase the range of motion, as
well as push-ups with gymnastic rings.
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Having detailed all of this, there is potentially an unforeseen concern when an individual
progresses via using harder and harder push-up variations.

Namely, different push-up variations likely distribute your bodyweight load across the
agonistic muscles differentially. This might not align with what you want.

For example, as detailed a moment ago, elevating your feet has you push a higher
percentage of your body weight versus a regular push-up.

However, it’s also quite plausible push-ups with elevated feet shift the loading to your upper
chest and anterior deltoids more, thereby possibly reducing the stimulus the mid to lower
chest region experiences.

Additionally, many single-arm variations, potentially due to reduced shoulder horizontal
flexion demands, may not recruit the chest to the degree a person would want to. Moreover,
although I’m not certain, single-arm variations are seemingly quite triceps dominant.

These points may be insignificant for those that mainly care about getting better and
progressing with push-ups.

But for those using the push-up as a muscle growth tool, this differential recruitment between
different push-up variations may be slightly unideal.

89



Weighted push-ups can probably solve this.

Specifically, aiming to progressively overload the push-up via additional weights (either
through a weighted vest, plates, plates in a backpack, or some other method) can likely be
highly effective for making the push-up a stable and solid muscle hypertrophy stimulus.

Recall earlier we presented two studies by Tillar that found weighted push-ups, for the most
part, managed to elicit alike muscle recruitment of the agonistic muscles to equivalently
loaded bench pressing.

Now, in theory, there could come a point where weighted push-ups become slightly less
practical.

Namely, performing 50-70kg weighted push-ups is probably feasible, but beyond this point, it
may become tricky to practically use heavier loads.

However, there still exist solutions.

With the additional weight, adding in paused repetitions, using deficit style push-ups to
increase the range of motion, or even something like gymnastic rings can be tools to further
progressive overload.

Additionally, although potentially more triceps dominant, working on weighted single-arm
push-ups variations would plausibly still be a great stimulus for the pectoralis major and
anterior deltoid.

It’s also worth noting again that repetitions up to 40, so long as they are executed to or close
repetitions from failure, are effective for stimulating muscle growth.

As a result, progressing heavily weighted push-ups into the higher rep ranges will likely still
be powerful for stimulating muscle hypertrophy.

For example, let’s say you’ve worked up to performing 50kg weighted push-ups for sets of 8
repetitions, and you wish to no longer add further external load as it isn’t practical. From
here, your new goal might be to hit sets of 30 repetitions with this 50kg weighted push-up.

The main point I’m attempting to illustrate here is that although the bench press is far simpler
to progressive overload in the long run, there are many routes in which an individual can
successfully overload the push-up long-term.

Push-Up and Bench Press Carryover

The literature implies the push-up has a fantastic carry-over to bench press strength.
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We’ve already overviewed the details of the Kikuchi and Nakazato, as well as the Kotarsky
studies. Yet, I haven’t mentioned that in both of these studies, one-repetition max on the flat
barbell bench press was evaluated before and after the training durations.

In both studies, increases in this measure were not statistically different between the
push-up and bench press groups.

However, the percentage increases seem to meaningfully favor the bench press group. I
think it’s probably likely the small sample sizes in both studies compromised the ability to
detect this change as significant.
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The reason I say this is because it’s of course very logical training the bench press is what
would increase your bench press strength the most.

Even so, the data nevertheless demonstrates the push-up respectably improves bench
press strength.

What about the reverse of this? How well does bench press training carry over to push-up
performance?

Let us briefly return to the Kotarsky study. Remember, they used a variety of push-up
variations. Before and after the study, both the push-up and bench press groups were tested
on which level they could comfortably perform.

By the end of the study, the push-up group managed to increase the level they could
comfortably perform significantly, while although the bench press group also increased the
level they could execute, it was much smaller in magnitude and statistically significantly less
than the push-up group.

Hence, although bench press training can help push-up strength, it may not produce
pronounced increases.

Although it’s worth remembering this Kotarsky study was only 4 weeks in duration, longer
durations may change this.

Generally, I think it’s probably quite likely bench press training will have measurable positive
effects on push-up performance long-term.
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The Abdominals and Serratus Anterior

We’ve primarily been discussing the similarities between the push-up and bench press,
namely their similar biomechanical demands, muscle recruitment, muscle growth, and
carry-over potential.

But, there still are some differences between these two exercises.

The push-up likely recruits and develops the abdominal muscles to a greater extent than the
flat barbell bench press.

Illustrating this, a 2014 study from Spain by Calatayud et al. (119) found that a regular
push-up produced significantly greater recruitment of the rectus abdominis and external
oblique versus the flat barbell bench press performed with an 85% one-rep max load.

These findings are logical. A push-up gets you into a plank position that necessitates
abdominal recruitment to support and stabilize the trunk.

Opposingly, the flat barbell bench press has you rest your trunk on a bench, meaning the
abdominal muscles need not be recruited as much.

In addition to this, the push-up likely does a superior job to the bench press for developing
the serratus anterior.
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One of the functions of the serratus anterior is the protraction of the shoulder blades.

During a well-executed push-up, the shoulder blades move freely throughout the movement.
Specifically, the shoulder blades retract during the lowering phase and protract during the
lifting phase, enabling serratus anterior recruitment.

Conversely, a well-executed flat barbell bench press typically has your shoulder blades
retracted and pinned down into the bench, meaning no protraction occurs.
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The End
Hey!

Thank you for making it all the way to the end! I truly hope this e-book was informative and
helpful in some way :)
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