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Welcome to the November 2018 edi-
tion! There is plenty of new research 

here for both strength coaches working 
with athletes and bodybuilding enthusiasts. 

This month, the strength training section 
covers valuable studies comparing differ-
ent exercise variations (narrow and wide 
stance squats, and conventional and Ro-
manian deadlifts) and training techniques 
(stable and unstable surfaces), and which 
explore the length of time that the central 
nervous system and the muscles take to 
recover from high volume heavy strength 
training, sprinting, and jumping workouts.

In the athletic performance section this 
month, the studies analyze the way in 
which muscular contributions alter over the 
course of a single, accelerating sprint, and 
also investigates the relationship between 
eccentric quadriceps strength and change 
of direction ability.

In the hypertrophy section, the research 
this month is wide-ranging. One key rat 
study assesses the effects of multiple pe-
riods of mechanical loading and unload-
ing, which is analogous to humans taking 
multiple breaks from strength training and 
losing muscle mass, then regaining it. An-
other study assessed the dose-response of 
strength training on muscle growth, which 
is a contentious issue for a number of com-
mentators. Unfortunately, this study was 
not consistent with other recent research, 
making the nature of this relationship 
still elusive. Finally, one very useful study 
shows that the estimated number of reps 
to failure can be used with an accuracy 
of approximately 1 repetition when lifters 
have some strength training experience, 
and when the number of actual reps that 
can be done to failure is between 3 – 5 
reps. This reinforces the value of using this 
method in training, instead of percentages 
of one repetition-maximum.
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Comparing wide stance and narrow 
stance barbell back squats

Effects of barbell back squat stance width on sagittal and frontal hip & knee 
kinetics. Lahti, J., Hegyi, A., Vigotsky, A. D., & Ahtiainen, J. P. (2018). Scandi-
navian Journal of Medicine & Science in Sports.

The back squat is a common exercise in strength 
and conditioning, and many experts have proposed 

guidelines for how it should be performed. Even so, 
little research has been done into different lifting tech-
niques in the squat (such as stance width, hip rotation 
angle, and bar position) and their effects on the propor-
tional contributions of each of the lower body muscle 
groups. Some research indicates that altering load, 
stance width, and bar position may all affect the pro-
portional contribution of the lower body muscle groups, 
which may affect long-term adaptations.

Key findings
Wide stance squats involve greater peak hip abduction and hip internal rotation angles, 
but smaller peak knee flexion angles compared to narrow stance squats. Wide stance 
squats involve greater knee adduction but smaller knee extension net joint moments, and 
therefore a greater ratio of hip-to-knee extension net joint moments.

Practical implications
Narrow stance squats can be used to develop the quadriceps musculature, since they in-
volve a larger knee flexion range of motion and greater knee extension net joint moments 
(especially when using a high bar position and lighter loads). Wide stance squats make 
the exercise more hip dominant, and may increase gluteus maximus involvement (partic-
ularly when done with a low bar position, heavy loads, and greater hip external rotation). 



Background



Background



 

OBJECTIVE To compare the biomechanics of narrow and wide stance parallel back 
squats performed by male and female rugby athletes.

 

1RM squat: In each stance. Wide stance squat 1RM was 108 ± 35kg, and narrow 
stance squat 1RM was 108 ± 32kg.

Peak joint angles: By a 7-cam-
era motion analysis system.

Frontal and transverse planes 
Peak hip abduction angles were 5.8 ± 2.7° and 5.1 
± 3.1° greater in wide stance than in narrow stance 
squats at 70% and 85% of 1RM, respectively. Peak hip 
internal rotation angles were 4.5 ± 1.7° and 3.5 ± 1.1° 
greater in wide stance than in narrow stance squats at 
70% and 85% of 1RM, respectively. 

Sagittal plane
Peak knee flexion angles were 9.7 ± 3.1° and 8.9 ± 
4.1° greater in narrow stance than in wide stance 
squats at 70% and 85% of 1RM, respectively.

Net joint moments (NJMs): 
By inverse dynamics calculations 
based on the joint angle move-
ments recorded by motion anal-
ysis.

Frontal and transverse planes 
Knee adduction NJMs were greater in wide stance than 
in narrow stance squats with 70% of 1RM only. 

Sagittal plane
Knee extension NJMs were greater in narrow stance 
than in wide stance squats with 70% of 1RM only. The 
ratio of hip-to-knee extension NJMs was greater in wide 
stance than in narrow stance squats at both 70% and 
85% of 1RM. Only hip extension NJMs increased with 
increasing load, and therefore the ratio of hip-to-knee 
extension NJMs also increased with increasing load.

14 amateur rugby ath-
letes (8 females and 6 
males, aged = 27 ± 4 
years) with 4 ± 2 years 
of experience with the 
back squat exercise

INTERVENTION 

MEASUREMENTS RESULTS

POPULATION

SUMMARY
     Wide stance squats involve greater peak hip abduction and hip internal 
rotation angles, but smaller peak knee flexion angles compared to narrow stance squats. 
Wide stance squats involve greater knee adduction but smaller knee extension net joint 
moments, and therefore a greater ratio of hip-to-knee extension net joint moments. In 
both squat stances, hip extension net joint moments increased most with increasing load.  

Subjects performed four different squat conditions, using both 
wide and narrow stances, and both moderate (70% of 1RM) and 
heavy (85% of 1RM) loads, using stance-specific 1RMs. All squats 
were performed to a parallel depth, with the barbell in the same 
position on the upper back, with a 3-second lowering tempo, and 
with the lifting phase performed as fast as possible. Narrow stance 
squats were performed at 0.99 ± 0.04 times greater troachanter 
width, and wide stance squats were performed at 1.52 ± 0.07 
times greater troachanter width.



Analysis

This study reported that wide stance 
squats involve greater peak hip abduc-

tion and hip internal rotation angles, but 
smaller peak knee flexion angles compared 
to narrow stance squats. There was also a 
tendency for wide stance squats to display 
slightly greater peak hip flexion angles.

The researchers also discovered that wide 
stance squats involve larger knee adduc-
tion but smaller knee extension net joint 
moments (and a tendency for greater hip 
extension net joint moments), and there-
fore a greater ratio of hip-to-knee exten-
sion net joint moments, making the wide 
stance a more hip-dominant exercise.



Analysis

Differences in movement patterns and 
muscle contributions between squat 

techniques are often exaggerated. Even 
when comparing front and back squats, 
which appear very different from one an-
other, there are only small differences in 
sagittal plane peak joint angles, net joint 
moments, and muscle activation, despite 
large differences in the loads used (1–5). 

Even so, previous studies have reported 
some differences in peak joint angles, net 
joint moments, and muscle activation (6,7) 
between wide and narrow stance squats. 
Somewhat in line with these, this study 
found that the wide stance squat involved 
less knee flexion, but perhaps slightly more 
hip flexion. The differences in peak joint 
angle were likely the cause of the small but 
statistically significant differences in knee 
extension net joint moments between nar-
row and wide stance squats with moderate 
(2.6 vs. 2.3 Nm/kg) and heavy (2.7 vs. 2.4 
Nm/kg) loads, and the small, statistically 
non-significant differences in hip extension 
net joint moments between narrow and 
wide stance squats with moderate (3.7 vs. 
4.1 Nm/kg) and heavy (4.1 vs. 4.4 Nm/kg) 
loads. Overall, the wide stance squat dis-
played a 7–9% greater hip extension net 
joint moment, and a 10–11% smaller knee 
extension net joint moment, making it a 
fractionally more hip dominant exercise. In 
this respect, stance width likely functions 
similarly to bar position (8).

However, a key question that cannot be 
answered by this study is the source of the 
additional hip extensor net joint moment in 
the wide stance squat. There are three hip 
extensors (adductor magnus, gluteus max-
imus, and hamstrings), and the adductor 
magnus seems to be the most important 
hip extensor for the squat (9).

Previous research has shown that the wide 
stance squat may involve greater gluteus 
maximus activation than the narrow stance 
squat (6), while increases in load seem to 
increase the involvement of the hamstrings 
and of the gluteus maximus (9). Increas-
es in hamstrings involvement are the least 
effective way of increasing hip extension 
net joint moment in the squat, since any 
increase in hamstrings muscle force must 
necessarily decrease knee extension net 
joint moment, by cocontraction at the 
knee (10). From what we know about the 
function of the gluteus maximus, it seems 
plausible that wide stance squats increase 
the involvement of this muscle in order to 
increase hip extensor net joint moment. It 
tends to become more active and propor-
tionally more involved in exercises when it 
is working at shorter muscle lengths (11–
14), which it would be in the wide stance 
squat, since the hip is more abducted. 
Indeed, when squats are performed with 
the same stance with but with greater hip 
external rotation, this shortens the gluteus 
maximus and increases its activation (15).



Analysis

Conclusions
Wide stance squats involve greater peak 
hip abduction and hip internal rotation 
angles, but smaller peak knee flexion an-
gles compared to narrow stance squats. 
Wide stance squats involve greater knee 
adduction but smaller knee extension net 
joint moments, and therefore a greater 
ratio of hip-to-knee extension net joint 
moments. In both squat stances, hip 
extension net joint moments increased 
most with increasing load.  

Practical implications
Narrow stance squats can be used to de-
velop the quadriceps musculature, since 
they involve a larger knee flexion range 
of motion and greater knee extension net 
joint moments (especially when using a 
high bar position and lighter loads). Wide 
stance squats may increase gluteus max-
imus involvement, particularly when done 
with a low bar position, heavy loads, and 
an externally-rotated hip position. 

As load or speed are increased, the ratio 
of hip-to-knee extension net joint mo-

ments tends to increase, making the hip 
extensors proportionally more involved in 
the movement or exercise (16). This phe-
nomenon has been observed for squats, 
deadlifts, lunges, side steps, running, and 
vertical jumping (16). Therefore, it was 
unsurprising that the current study also 
reported a proportionally greater relative 
increase in hip extension net joint moment 
(7–9%) with increasing barbell load (from 
70% to 85% of 1RM) than in knee exten-
sion net joint moment (3–4%), across both 
narrow and wide stance widths.

Together, the literature shows that stance 
width, hip position, load, and bar position 
can all affect the way in which the squat 
affects the proportional contributions of 
each of the lower body muscles, which 
likely determines its training effects.

For bodybuilders using multi-joint exercises 
like the squat to develop the lower body, 
all of these factors will affect which muscle 
group is challenged to the greatest extent. 
Consequently, using a high bar, narrow 
stance squat, with a lighter load may be 
optimal for focusing the squat on quadri-
ceps development. Conversely, using a low 
bar, wide stance squat with a heavy load 
and an externally-rotated hip position will 
shift the load towards the hip extensors, 
and may also increase the proportional in-
volvement of the gluteus maximus.

For powerlifters aiming to improve the 
maximum weight they can lift, assistance 
exercises for the hip extensors will likely 
often have a greater impact than assis-
tance exercises for the quadriceps, espe-
cially when wide stances and low bar squat 
positions are used.
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