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Welcome to the March 2018 edition!  
As always, the edition is divided into 

three parts. It starts with reviews of stud-
ies of general strength training, moves 
onto reviews of investigations into athletic 
performance, and finishes with a detailed 
section on hypertrophy.

This month includes amazing studies in 
every section, some of which you will have 
probably already seen being discussed on 
social media. However, others will almost 
certainly have flown under the radar, as 
their importance is not immediately ob-
vious until we unpack the findings in the 
context of the existing literature.

In my opinion, the most important study in 
this edition is the investigation into the ef-
fect of muscle force on architectural gear-
ing. It shows that gearing is going to be a 
key focus of muscle research in the future. 
Once, we thought of muscles as the only 
structures that shortened or lengthened 
during joint movements, and we believed 
that tendons acted purely as inextensible 
cables. Now, we know that tendons length-
en and shorten during joint movements, 
and this alters the amount that the mus-
cles change length, and hence their ability 
to produce force (because of the force-ve-
locity relationship). Yet, this study shows 
that gearing likely has at least as much of 
an effect on muscle fascicle shortening ve-
locity as tendon behavior, making it a key 
modifier of muscle force, especially at high 
speeds. If tendon behavior is the current 
“big thing” to learn from biomechanics, 
then gearing will surely be the next one. 

Hypertrophy enthusiasts need not despair. 
There are ground-breaking studies aplenty 
in this edition, ranging from the effects of 
calorie restriction on muscle protein syn-
thesis, to the mechanisms of muscle mem-
ory. Having said that, next month already 
looks like it will be even better... See you 
then!
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Do baseline strength and muscle size 
affect gains after strength training?

Influence Of Baseline Muscle Strength And Size Measures On Training Adapta-
tions In Resistance-Trained Men. Mangine, G. T., Gonzalez, A. M., Townsend, J. 
R., Wells, A. J., Beyer, K. S., Miramonti, A. A., & Hoffman, J. R. (2018). Interna-
tional Journal of Exercise Science, 11(4), 198-213.

It is well-known that beginners can achieve 
faster gains in strength and muscle size, 

compared to more well-trained lifters. Yet, the 
effect of basline strength and muscle size on 
adaptations after a strength training program 
among well-trained individuals is less clear. It 
is widely assumed that individuals with greater 
baseline strength and muscle size will find it 
harder to make gains with a given training 
program, but this has rarely been assessed.

Key findings
Subjects who had greater upper body strength at baseline achieved smaller upper body 
strength gains after a strength training program than a weaker group of subjects, and 
these stronger individuals had longer training experience. In contrast, there was no effect 
of baseline lower body strength on gains in lower body strength. 

Practical implications
When working with athletes to increase maximum strength, strength coaches should be 
aware that those individuals with greater baseline strength and size may not necessarily 
achieve smaller improvements than their weaker colleagues. Training experience and oth-
er factors may influence the extent of the resulting adaptations in an unpredictable way. 



Background



 

OBJECTIVE To assess the effect of baseline maximum strength and muscle size 
on changes in maximum strength and muscle size in strength-trained 
males, after a high-volume, short-rest strength training program. 

 

Subject characteristics When classified by upper body strength, the 
stronger group had greater strength-training 
experience than the weaker group (7.4 ± 
1.0 vs. 4.3 ± 1.8 years). When classified by 
lower body strength, the strong and weak 
groups had similar strength training experi-
ence (6.6 ± 1.5 and 5.1 ± 2.5 years).

Upper and lower body maximum 
strength: By 1RM bench press and 1RM 
(parallel) back squat.

When classified by upper body strength, the 
weaker group increased 1RM bench press 
to a greater degree than the strong group 
(12.5% vs. 1.3%). When classified by lower 
body strength, the weaker group tended to 
increase 1RM back squat to a greater degree 
than the strong group (16.2% vs. 9.9%), 
but this difference was not significant. 

Upper and lower body muscle size: By 
pectoralis major muscle cross-sectional area 
(CSA), triceps brachii muscle CSA, rectus 
femoris muscle CSA, and vastus lateralis 
muscle CSA, using ultrasound.

When classified by upper body size (pec-
toralis major plus triceps brachii CSA), the 
weaker and stronger groups increased upper 
body size by a similar amount (4.2% and 
3.9%).  When classified by lower body size 
(rectus femoris plus vastus lateralis CSA), 
the weaker group tended to increase lower 
body size by a greater amount (4.2% vs. 
0.6%), but this was not significant. 

14 males, aged 24.0 ± 
2.7 years, with 5.7 ± 2.2 
years of strength training 
experience

INTERVENTION 

MEASUREMENTS RESULTS

POPULATION

SUMMARY
     Subjects who had greater upper body strength at baseline achieved 
smaller upper body strength gains after a strength training program than a weaker group 
of subjects, and these stronger individuals had longer training experience. Yet, there was 
no effect of baseline lower body strength on gains in lower body strength, and there was 
no difference between these stronger and weaker subjects in terms of training experience.   

Subjects all followed the same strength training program for 8 
weeks. The program involved 4 workouts per week, and each 
workout included 6 upper and lower body exercises, with each 
exercise being performed for 4 sets of 10 – 12 reps to failure, 
with 1-minute inter-set rests. Subjects were allocated to groups 
for analysis based upon their baseline upper body strength (1RM 
bench press), lower body strength (1RM back squat) upper body 
muscle size (sum of pectoralis major and triceps brachii size), and 
lower body size (sum of rectus femoris and vastus lateralis size).



Analysis

This study reported that those subjects 
who had greater upper body strength 

at baseline achieved smaller upper body 
strength gains after a strength training 
program than the corresponding weaker 
group of subjects, and that these stronger 
individuals had longer training experience. 
Yet, there was no statistically significant 
effect of baseline lower body strength on 
gains in lower body strength. This may 
be because there was no difference be-
tween these stronger and weaker subjects 
in terms of training experience. The chart 
shows the differences in strength train-
ing adaptations between the stronger and 
weaker groups, according to either upper 
body strength or lower body strength, as 
appropriate. While the only statistically sig-
nificant difference between groups was for 
the 1RM bench press, there were a couple 
of other trends worth noting.

Firstly, there was a trend for lower body 
strength to increase to a greater extent 
in the weaker group, although the differ-
ence was much smaller than for upper 
body strength. Whether a significant result 
would have been obtained if the weaker 
and stronger groups had differing levels of 
training experience is plausible, but is diffi-
cult to assess from these data. 

Secondly, the effect of baseline upper 
and lower body levels of strength had no 
impact on the changes in muscle size. 
This underscores the disconnect between 
changes in strength and muscle size, re-
minding us that strength is determined 
by many factors, and that individuals who 
achieve the greatest gains in strength after 
a strength training program are not always 
those who achieve the greatest gains in 
muscle size (1,2). 



Analysis

This study reported that the baseline 
levels of upper and lower body muscle 

size did not affect the subsequent amount 
of upper or lower body hypertrophy in 
strength-trained males. At first glance, this 
was unexpected, as it seems likely that the 
greatest gains in muscle size occur at the 
start of a strength training program, and 
quickly reach a plateau thereafter, where 
gains in muscle size occur very slowly (3). 
Yet, the smaller and larger groups both had 
5 – 6 years of strength training experience 
at baseline, and so neither group were able 
to achieve beginner gains in muscle size. 
Based on these findings, it seems that the 
slope of the hypertrophy plateau may not 
always become flatter as a result of achiev-
ing greater muscle size, although whether 
different findings would be observed if the 
two groups had different levels of training 
experience is unclear. 

While muscle growth clearly does not oc-
cur infinitely during strength training, that 
does not necessarily imply that increases 
in muscle size must become progressively 
smaller over time as muscle size increases. 
This study hints that some sort of thresh-
old might exist instead, beyond which fur-
ther gains suddenly become much harder.

One key factor that might be expected to 
limit this analysis is the effect of body seg-
ment lengths on muscle size. Taller people 
with longer bones have larger muscles, but 
this does not always translate to great-
er strength in dynamic exercises. Yet, the 
analysis groups of this study all displayed 
similar average heights (176.0 – 178.1cm), 
and therefore this factor likely had a small-
er impact than it would normally do in the 
general population.



Analysis

Conclusions
Subjects who had greater upper body 
strength at baseline achieved smaller up-
per body strength gains after a strength 
training program than a weaker group of 
subjects, and these stronger individuals 
had longer training experience. Yet, there 
was no effect of baseline lower body 
strength on gains in lower body strength, 
and there was no difference between 
these stronger and weaker subjects in 
terms of training experience.   

Practical implications
When working with athletes to increase 
maximum strength, strength coaches 
should be aware that those individuals 
with greater baseline strength and size 
may not necessarily achieve smaller im-
provements than their weaker colleagues. 
Rather, it is possible that training experi-
ence and other factors may influence the 
extent of the resulting adaptations in an 
unpredictable way. 
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