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A LEGAL BACK SQUAT? 
Rules are hard and easy to break if they don’t say what they mean 

 

Lon Kilgore PhD FRSB 
    

When we consider how to coach or referee a proper Back Squat we are often left 

with unsatisfying technical resources from which to draw guidance. In most instances 

we defer to technical rules of competition for the Back Squat in the sport of 

Powerlifting, generally in reference to the “low bar” Back Squat. However there is an 

issue. Currently, Powerliftingwatch.com lists 57 individual Powerlifting federations in the 

USA, each with their own sets of rules. So, what a proper Back Squat looks like, 

pursuant to following the rules of varied organizations, will vary … a bit. We are 

somewhat lucky in that the organizations are quite liberal in coopting rules and 

wording from each other (determining who actually owns the original source content 

and who is plagiarizing is quite tangled) and we can thus generalize much across the 

sport and its numerous organizations. But what we do not see in most of the text and 

imagery is useful objective description for coaching or for officiating of the Back 

Squat. It is riddled with vagaries, poor understanding of actual and useful anatomical 

landmarks, and is composed of short and variably interpretable description. While the 

intent of these rules, to prevent unreasonable shortening of the lever arm of the back 

and hips thus creating a more level playing field, is noble, the current rules as written 

are lacking objectiveness and completeness and therefore leave gaping holes in 

interpretation and enforcement. 

When we teach or assess the Back Squat we can break it down into four basic 

elements: 

 Bar on Shoulder Position 

 Hand on Bar Position 

 Foot Stance 

 Depth (Range of Motion) 

Each of these elements is critical to performance, both in respect to uniformity of 

regulatory compliance and to how the lift looks when an individual does it. Three are 

key to appropriate set up immediately before and right after taking the barbell from 

the racks, the fourth is crucial to the conduct of the complete movement. 

Bar on Shoulder Position 

Here, holding and supporting the bar in the appropriate location on the body, is 

where the issues with the rules begin. “Across the shoulders” is a ubiquitous phrase in 

rules documents, but nowhere do the regulatory bodies define what the shoulders are 
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anatomically. In fact, as written, a front support position as in a Front Squat could be 

considered legal: 

Powerlifting America (International Powerlifting Federation) 

“The bar shall be held horizontally across the shoulders, hands and gingers 

gripping the bar. The hands may be positioned anywhere on the bar inside and 

or in contact with the inner collars.” 

United States Powerlifting Association (International Powerlifting League) 

“The lifter shall assume an upright position with the top of the bar not more than 

3cm below the superior deltoids. The bar shall be held horizontally across the 

shoulder with the hands and fingers gripping the bar and the feet flat on the 

platform with knees locked.” 

USA Powerlifting 

“The bar shall be held horizontally across the shoulders, hands and fingers 

gripping the bar. The hands may be positioned anywhere on the bar inside and 

or in contact with the inner collars.” 

Amateur Athletic Union 

“The bar shall be held horizontal across the shoulders, hands and fingers 

gripping the bar, and the top of the bar not more than the thickness of the bar 

below the outer edge of the shoulders. The hands may be positioned anywhere 

on the bar or in contact with the inner collars.” 

One organization’s text would strongly imply a Front Squat legality by specifying that 

the bar is being placed referent to the anterior deltoids (on the front of the shoulders): 

American Drug Free Powerlifting Federation (World Drug Free Powerlifting 

Federation) 

“The lifter shall assume an upright position with the top of the bar not more than 

3cm (1.8in) below the top of the anterior deltoids. The bar shall be held 

horizontally across the shoulder with the hands and fingers gripping the bar 

(hands may also be in contact with the inside collars), and the feet flat on the 

platform with knees locked.” 

But of course, it’s called the Back Squat and if you have spent any time in a gym with 

a barbell training effectively, you can understand, by context not wording, that the 

bar should be placed on the upper back at its lowest and on the top of the posterior 

shoulders at the highest. But since only three organizations (USPA, ADFPF, AAU) 

actually provide any semblance of objectivity by providing acceptable distance for 

bar placement from an, albeit poorly articulated, poorly visualized, and undefined 

anatomical reference, there is a need to clarify and specify. 
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Defining the Shoulder 

The “shoulder” is a two joint system comprised of three bones: 

1. The Clavicle or Collar Bone to the anterior/front of the shoulder 

2. The Scapula or Shoulder Blade to the posterior/back of the shoulder 

3. The Humerus or bone of the upper arm placed laterally/to the side of the other 

two bones 

The shoulder joint proper is where these three bones come into close proximity and are 

connected by ligaments, tendons, and muscle. And the shoulder is not singular, there 

are two joints comprising the shoulder complex: 

1. The acromioclavicular joint, the articulation of the most lateral and superior 

point of the scapula (acromion process) and the most lateral point of the 

clavicle. 

2. The glenohumeral joint, the articulation of the uppermost humerus with glenoid 

fossa on the lateral aspect of the scapula. 

 

 

 

FIGURE 1. The bones of 

the two shoulder joints; 

clavicle, scapula, and 

humerus. 

 

 

 

 

 

 

If the acromioclavicular joint was the intended rules reference, the text should 

generically refer to the most superior and lateral aspect of the shoulder, the visible 

and palpable point of the shoulder. The glenohumeral joint is more difficult to 

reference, owing to its coverage with muscle. It’s center can be estimated to be 

approximately 4cm (1.6in) under the acromioclavicular joint in an average adult. It is 

obvious from the wording of the rules quoted above that those documents are not 

referring to the shoulders in the context of the actual shoulder joints. 



© 2022 Lon Kilgore – Kilgore Academy – Killustrated 

 

4 
 

So if objective skeletal structure of the shoulder is not the basis of regulation, then the 

authors of those rules must have intended the use of the term “shoulders” to refer to 

the muscles of the shoulder. However, we once again see very loose, vague, and 

open to subjective interpretation verbiage used within the regulations. And again we 

see only three organizations using any anatomical and dimensional reference (USPA, 

ADFPF, AAU): 

1. The lifter shall assume an upright position with the top of the bar not more than 

3cm below the superior deltoids. 

2. The lifter shall assume an upright position with the top of the bar not more than 

3cm (1.18in) below the top of the anterior deltoids. 

3. The bar shall be held horizontal across the shoulders, hands and fingers gripping 

the bar, and the top of the bar not more than the thickness of the bar below 

the outer edge of the shoulders. 

And here again we have a problem. What comprises the “superior” deltoids? What 

comprises the “anterior” deltoids? Where along the vertical span of the shoulder is the 

“outer edge” to be observed? In what position is the assessment done, for both the 

lifter and the coach/referee? The attempt at objectivity here was valiant, but 

ultimately fails to deliver a reliably interpretable regulation. Visual perspective, body 

position, understanding of a non-defined term, and experience all change how these 

rules may be interpreted and enforced.  

A useful element of these rules as written is the reference to 3cm (1.18in). This is the 

diameter of a standard powerlifting bar and gives the coach or referee an objective 

reference of distance from the still very subjective deltoid descriptions. 

Defining the Shoulder Musculature 

It’s more than the “delts”. The number of muscles investing the bones of the shoulder 

joint is extensive. There are seventeen attached to each scapula, the deltoideus is just 

one. The most visible, along with the deltoideus (more commonly, deltoid or delt), and 

largest shoulder muscles are the trapezius and latissimus dorsi. 

 

FIGURE 2. Muscles of the posterior aspect of the shoulder region. 
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When we consider only the deltoideus muscles there is a clavicular segment that 

attaches to the lateral third of the clavicle on the front of the shoulders and to the 

deltoid tuberosity on the humerus. This would properly be termed the anterior deltoid 

and could not be used as reference for Back Squat bar placement (it could be a 

type-o in the ADFPF rule). There are also two scapular segments, attached along the 

inferior border of the scapular spine as it transits from the acromion process to the 

scapular medial border. Both of these segments also attach to the deltoid tuberosity 

of the humerus. These wrap around the shoulder joint as lateral and posterior deltoid 

segments. As they attach along the nearly the complete length of the scapular spine, 

the term “superior deltoid” can span a vertical distance of 15-20cm (3-4in) and be 

influenced by anterior-posterior (front-to-back) arm angle, arm angle laterally, and 

degree of hypertrophy (muscle size).  

 

FIGURE 3. A view from 

above (superior) shows 

the three segments of 

the deltoideus. One 

segment attached 

along the clavicle, two 

attached along the 

scapular spine. 

 

 

If the deltoidus muscle is used as a landmark to evaluate the legality of a Back Squat, 

at a minimum a specific viewing height and angle, relative to the lifter, would need to 

be specified. A posterior view would be preferable. A lateral view would be impeded 

by the plates of the barbell used. An anterior view provides little posterior position 

information as there is obstruction from the torso, including the anterior aspects of the 

chest and the shoulder itself. A fixed upper arm position would also be needed for 

consistency, meaning that the angle of the upper arm away from the body laterally 

and to the posterior would need to be the same for all lifters. Much of this is not 

practical in competition or training. 

Solving for X 

When we consider the intent of the rules from the various organizations, the way they 

refer to bar placement, and we then align that to relavent anatomical features of the 

human body, we can arrive at an objective, anatomically driven, and easily observed 

guide for bar placement. 



© 2022 Lon Kilgore – Kilgore Academy – Killustrated 

 

6 
 

The first step is to specify the anatomical features, beyond the generic term “shoulder” 

and the deltoid as currently described, that serve as point of reference for bar 

placement. Such a feature must be: 

1. Observable. Coaches and referees must be able to see the feature from 

multiple angles and clothing must not impede observation. 

2. Unaffected by body dimension. If muscle mass affects legality, then the rule as 

written is not equitable across all lifters and categories. A reference feature must 

be uniformly present, independent of muscle mass, and naturally scaled to 

body size 

The simplest solution of this problem is to use skeletal structure to define the limits of bar 

placement along the posterior surface of the back and shoulders. The identifying 

posterior feature of the shoulder joint is the scapula. The scapular spine, specifically 

the most lateral point at its articulation with the clavicle is superficial, not covered by 

muscle and as such can be easily seen from multiple angles, including from the 

anterior, as a head referee view would view a lifter. If we refer back to the rule that 

used the term “superior deltoid”, the most superior (upper most) part of the muscle 

attaches to the scapular spine. As such, using the scapular spine as a reference 

landmark is warranted and satisfies purpose. 

If we specifically choose the point of the shoulder, the acromion process of the 

scapula, as the reference structure then we can objectively use the diameter of the 

bar to make a determination if the bar is being carried too low. Interestingly the 

vertical distance between the acromion process and the lowest medial portion of the 

scapular spine is about 3cm (1.18in), or the diameter of the bar. If the bar is touching 

some aspect of the scapular spine, it would be considered properly placed. So if the 

bar is always above a line that is one bar diameter below the acromion process, that 

juncture between the end of the slope of trapezius and the beginning of the lateral 

and downward curve of the deltoid, then observability, objectivity, reliablility, and 

consistency across body dimensions are created in regulation and coaching.  

 

 

FIGURE 4. The scapular spine provides a long surface 

for the trapezius to attach to the superior and the 

deltoid to attach to the inferior. Approximately two 

thirds of the length of the scapular spine is without 

muscular cover and is both palpable and observable. 
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FIGURE 5. Evaluating the legality of bar placement by using the scapular spines as 

landmarks and bar diameter as an indicator of distance meets the intent of the 

current rules set across organizations. It adds objectivity, accuracy, and enforceability 

to nebulously written and illustrated rules. 

 

Hand on Bar Position 

Identical phrasing, “The bar shall be held horizontal across the shoulders, hands and 

fingers gripping the bar”, is found virtually everywhere with this element of setting up 

for a Back Squat.  

Powerlifting America (International Powerlifting Federation) 

“The bar shall be held horizontally across the shoulders, hands and fingers 

gripping the bar. The hands may be positioned anywhere on the bar inside or in 

contact with the inner collars.” 

United States Powerlifting Association (International Powerlifting League) 

“The lifter shall not hold the collars, sleeves, or plates at any time during the 

performance of the lift. However, the edge of the hands gripping the bar may 

be in contact with the inner surface of the sleeves.”  

and 



© 2022 Lon Kilgore – Kilgore Academy – Killustrated 

 

8 
 

“The bar shall be held horizontally across the shoulders with the hands and 

fingers gripping the bar …” 

USA Powerlifting 

“The bar shall be held horizontally across the shoulders with the hands and 

fingers gripping the bar. [Clarification: For the purpose of this rule, the thumbs 

are not considered fingers and a “thumbless” grip is allowed in the squat] The 

hands may be positioned anywhere on the bar inside or in contact with the 

inner collars.” 

Amateur Athletic Union 

“The bar shall be held horizontal across the shoulders, hands and fingers 

gripping the bar … The hands may be positioned anywhere on the bar inside or 

in contact with the inner collars.” 

American Drug Free Powerlifting Federation (World Drug Free Powerlifting 

Federation) 

“The bar shall be held horizontal across the shoulders, hands and fingers 

gripping the bar (hands may also be in contact with the inside collars) …” 

As written, with the exception of USA Powerlifting, the fingers, which includes the 

thumb, must be wrapped around the bar. That implies that the thumb (digit 1) wraps 

under the bar and the forefinger through pinky (digits 2 through 5) wrap over the bar. 

There must have been enough inquiry about whether the thumb was a finger (it is) 

that USA Powerlifting adopted the rule that as long as digits 2 through 5 (forefinger 

through pinky finger) are wrapped around the bar, the grip is legal. The thumb can be 

wrapped under the bar or lie on top of the bar. The latter useful in the case of needing 

to safely dump the barbell in training. 

A lifter can place their hands anywhere along the length of the bar, from being in 

contact with the shoulders all the way out to the hands contacting the inner collars of 

the bar. Such a broad spectrum of hand placements is useful as the width of grip for a 

52kg (114lb) lifter will differ greatly from a 140kg (308lb) lifter. The smaller lifter may not 

be able to touch the inner collars with arms extended straight out to the side. The 

larger lifter may be challenged to squeeze torso and grip in between the inner collars. 

In general, a coach should teach a grip set up that has the hands as close to the 

shoulders (the joints) as possible while still being comfortable for the lifter. Having the 

hands farther away from the shoulders than necessary, while technically legal by 

consensus rule, makes tightening and stiffening the upper thoracic torso difficult, 

potentially dampening power transfer to the barbell. Also, the further the hands are 

away from the shoulder, the more the humerus (bone of the upper arm) angles up 

and away from the torso. In this orientation the scapula is rotated and the acromion 

process of the scapular spine is elevated. This requires the bar to be carried higher 
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along the vertebral column thus lengthening the lever arm and reducing mechanical 

advantage. 

Foot Stance & Depth (Range of Motion) 

There are no rules specifying foot stance, other than the feet must be flat on the floor. 

However, the width of foot stance has a direct effect on how a regulation Back Squat 

looks so we should at least be familiar with how stance affects depth or range of 

motion.  

There are only two acceptable depths for a legal Back Squat. The first is the same 

depth that has been used in judging powerlifting contests for many decades – the 

inguinal fold (where the skin creases when you flex your hip, also called the hip 

crease) drops below the top of the knee. This depth has many advantages, primary of 

which is that it provides a visible anatomical standard that allows a basis of coaching 

and performance consistency. The other acceptable depth is anywhere lower than 

the previously described position, in other words squatting through the complete 

range of motion possible. 

While this standard is broadly understood, within the various and mostly identical 

wording of the rules across federations, this positional relationship is not described in 

text well, or at all. Rather it is mostly conveyed in generally archaic and very crudely 

prepared imagery from decades past: 

Powerlifting America (International Powerlifting Federation) 

“The lifter must bend the knees and lower the body until the top surface of the 

legs at the hip joint is lower than the top of the knees.” 

United States Powerlifting Association (International Powerlifting League) 

“The lifter must bend the knees and lower the body until the top surface of the 

legs at the hip joint is lower than the top of the knees.” 

USA Powerlifting 

“The lifter must bend the knees and lower the body until the top surface of the 

legs at the hip joint is lower than the top of the knees.” 

Amateur Athletic Union 

“The lifter must bend the knees and lower the body until the top surface of the 

legs at the hip joint is lower than the top of the knees.” 

American Drug Free Powerlifting Federation (World Drug Free Powerlifting 

Federation) 

“Point ‘B’ (the TOP surface of the legs at the hip joint) is below point ‘A’ (the top 

of the knees) a legal lift.” 
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Landmarks of Depth 

While the terms “top of the knees” and “top surface of the leg at the hip” are 

ubiquitous in the texts. There is no description or direction of what constitutes the top 

surface. The line identifying the top surface of the thigh is curved and without a 

precise statement of where along the surface relative to the actual hip the rule 

applies, challenges to the rules can be made. The phrase “top surface of the legs at 

the hip joint” is a nebulous description, lacking in utility as it is incomplete and not 

precisely accurate. 

If we defer to some of the images present in the various rule books, the knee or knee 

cap are roughly indicated as a reference point. The hip, the joint, as indicated in the 

written text is not what is shown in the images. The inguinal fold or hip crease is the 

most frequently identified land mark. The spatial relationship between patella and 

inguinal fold is only viable in practical use if coaches and referees can identify the 

requisite anatomical elements used, the hip, the knee, and specific related structures.  

The hip, is the articulation of the femur into acetabulum (hip socket) on the lateral 

surface of the pelvis (the union of the ilium, pubis, and ischium). You can feel the head 

of the femur (bone of the thigh) as it sits in the acetabulum, about 1/3 to 1/2 way 

between the front of the pelvis and the posterior aspect of the gluteus maximus. As 

there is significant bony and muscle mass in front and behind the hip joint and it is 

obscured from view by clothing, using it as a landmark is not practical.  

 

 

FIGURE 6. The hip is comprised of 

three bones, tightly articulated to 

form right and left halves of the 

pelvis, and the femur. The head of 

the femur sits in the acetabulum, a 

cup-like depression on the side of 

the pelvis. 

 

 

 

 

 

 

 

Utilizing the anterior surface of the upper leg at a specific location is a sound strategy, 

as long as that location is well described, observable, and consistently present in 
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similar form across populations. In current rule forms, only two of these conditions are 

met, the rules fail to adequately describe the elements effectively, verbally and 

visually.  

Some images in the rules use the term “hip crease” in the captions. Some only show an 

image indicating the hip crease without describing or defining it. If this is to be used as 

an element of coaching and officiating, then a full explanation of the structure and 

how it is to be used in evaluating the Back Squat is warranted. 

The “hip crease” is properly called the “inguinal fold”. It is where the skin between the 

lower abdomen and upper thigh folds during flexion of the hip. The front curvature of 

your brief underwear (tighty whitey style) leg opening is designed to follow the course 

of the inguinal fold in most individuals, when sized correctly. Anatomically, the inguinal 

fold follows the angle of the inguinal ligament that runs from the pubis to the anterior 

iliac spine. When the hip flexes, as in squatting, the skin folds just below the level of the 

inguinal ligament. The fold extends from under, beside, and behind the pubis bone 

upward and laterally to a level just inferior to the anterior iliac spine (front point of the 

hip).  

 

 

 

 

 

 

 

 

 

 

 

FIGURE 7. Identifying the hip crease. The inguinal fold is easily visible on an anterior 

view of male and female torso models. 

 

The fold is visible at its uppermost limit, just below the anterior iliac spine, from the side. 

This makes it a viable anatomical landmark for coaching and officiating depth. 
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FIGURE 8. Identifying the hip crease from a lateral view. The inguinal fold will terminate, 

often as a forked fold in the fabric of the lifting suit, below the crest of the ilium (arch of 

the uppermost part of the hip bone) and above the head of the femur in the 

acetabulum. 

 

The knee is the articulation of the femur, tibia, and fibula, with an accessory bone, the 

patella lying in front of the joint. Within the rules text, the phrase “top of the knees” is 

used in most documents. The typical interpretation of this usage is that the landmark is 

the top of the patella (knee cap), however, the true bony top of the knee joint is 

formed by the anterior distal end of the femur. 
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FIGURE 9. The bones of the knee joint; femur, tibia, fibula, and patella. 

  

At full flexion of the knee, the anterio-lateral femoral surface protrudes slightly higher 

than the top most aspect of the patella. The problem here is that the end of the femur 

is covered with variable thicknesses of muscle and tendon. This, depending on 

individual development, obscures it from view and renders this true “top of the knee” 

landmark non-useful. The patella however is superficial, not covered by muscle, 

making it visible from multiple views and a useful proxy landmark. In fact, it requires a 

few millimeters of additional depth of squat. 
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FIGURE 10. If the hip crease does not go below the top of the patella (is in the red) it is 

a failed lift in competition and a bad rep in training. The hip crease must dip into the 

green in order to adhere to and satisfy regulatory intent. Note that when the superior 

patellar surface and the hip crease are at the same level and that identifying line is 

parallel to the floor, this would be defined as a parallel squat. It is important to also 

note that neither the top of the thighs nor the femur is parallel to the floor in this 

condition. 

 

A test of a well written rule is its applicability across its intended scope, here ensuring 

depth of movement across competitive and training populations that are 

anatomically varied and that use different body positions while performing the lift. As 

mentioned earlier, foot stance affects how a legal Back Squat will look. The width of 

stance – feet close, hip width, shoulder width, wider than shoulder width, and very 

wide – produce a range of motion that looks different. It is tempting to judge depth by 

noting how close the butt comes to the floor, however this is not appropriate nor 

accurate. At wider stances the distance from butt to floor is much longer than at 

narrower, hip and shoulder width stances. As a referee you will see all widths of stance 

in competition, from knees touching to extremely wide stances, and everything in 
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between. As such, the appropriate landmarks and conditions must be observed in 

order to determine legality. Travel distance within the range of motion varies but 

objective anatomical landmark relationships do not. Regardless of stance chosen, the 

patella-inguinal fold rule applies and works. As a coach you need to teach to those 

identified landmarks and relationships regardless of width of stance chosen. 

 

FIGURE 11. Stance width significantly affects squat range of motion distance. Squatting 

with narrow foot placement (A) leads the back of the thighs and calves to come into 

contact and stop knee flexion leading to a shallower bottom position. As stance width 

moves outward from hip width to shoulder width (B), the hips move with less contact 

interference and greater depths at the bottom position result. As stance width widens 

further away from the shoulder to much wider than shoulder width (C & D), the depth 

of squat range of motion distance shortens. Note that all of these squats are “legal” 

full range of motion squats as the inguinal fold (hip crease) is below the top of the 

patella at the bottom in all instances.  
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RULEBOOKS REFERENCED 

Powerlifting America (International Powerlifting Federation) 

https://www.powerlifting.sport/fileadmin/ipf/data/rules/technical-

rules/english/IPF_Technical_Rules_Book_2021docx.pdf 

United States Powerlifting Association (International Powerlifting League) 

https://www.uspa.net/resources/IPL_Rulebook.pdfUSA Powerlifting 

American Drug Free Powerlifting Federation (World Drug Free Powerlifting Federation) 

https://adfpf.net/wp-content/uploads/2016/05/WDFPF-RULE-BOOK-ENG-1.pdf 

USA Powerlifting 

https://www.usapowerlifting.com/wp-content/uploads/2021/04/USAPL-

Rulebook-v2021.1.pdf 

Amateur Athletic Union 

https://image.aausports.org/handbooks/powerlifting/Powerlifting_Hand 

book.pdf 
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Masters III 74kg Class 2018 USA Powerlifting Raw Nationals 


