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Abstract 
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Squatting  or exercise known as " Squat " represent one of the most common and basic in conditioning 

, whose primary goal is to strengthen the muscles of the thigh (extensors in the knee joint) and gluteal  
muscles ( extensors in the hip joint ). Often in the literature are seen diverse views and conflicting 

arguments about “squat” exercise. Some experts believe that squatting especially deep is not safe for the 

knee, while others believe that this kind of exercise is safe. 
Biomechanical science within its methods of research uses computer simulation and modeling for 

obtain information that can not easily be obtained from experiments. The information relating to the 

strength of the muscles , ligaments , the strength of the joint, joint reaction force are just some of the 

information needed for the study of human movement (Abernethy et al. 2013) . 
In this paper is made a review of the exercise squat through review of literature which treats the risk of 

injury to structures in the knee. 

In terms of range of motion in the knee joint the squatting is divided into partial squat  (Figure 1a ) - 

when the joint angle of the knee is 110 to 140 degrees , parallel squat (Figure 1b ) - when the angle of the 

knee joint in a 80 to 100 degrees and deep squat (Figure 1c ) - when the joint angle of the knee is 40 to 45 
degrees (Hartmann, 2013) . 
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The claim that "deep squatting is not safe for the knees " stems from research at the University of 
Texas, stating that weightlifters who often practiced deep squat have problems with stability of the knee 

ligaments ( CL collateral and anterior cruciate ligament ACL ) compared with the control group (Klein, 

1961). The author concluded that under the parallel squat has a significant impact on the stability of 

ligaments and therefore should be avoided . 
In the next period, a number of studies show something else or that deep squat increases the stability 

of the knee joint (Soleyn, 2013 ; Chandler et al. 2001 ; Meyers, 1971 ; Panariello et al. 1994 ; Steiner et 

al. 1986) . Contrary to the claim of Klein the forces in the anterior cruciate ligament ( ACL) and the 
posterior cruciate ligament ( PCL ) decreases with increasing of the angle of flexion in the knee joint . 

The reducing of forces in anterior cruciate ligament ( ACL ) and posterior cruciate ligament ( PCL) is 

presumed as a result of the influence of the rear - upper part of the tibia with the posterior femoral 
condyles and the compression of the soft tissue structures including the meniscus, capsule , muscle , fat 

and the skin (Zayontz et al. 2004) . Thus, it can be concluded that the risk of injury to the ligaments in the 

knee is higher in parallel squat , given that in this case , the forces in posterior cruciate ligament  (PCL ) 

culminate . 
As conclusion we can say that deep squatting is contraindicated for those who have health problems 

with the knee. Those who have problems with the posterior cruciate ligament (PCL) should not be 

squatting lower than 50-60 degrees, until the complete recovery (Schoenfeld, 2010 ) . For problems with 
anterior cruciate ligament (ACL) the squat should not be lower than 50 degrees (Escamilla, 2012) . More 

in the practice of surgeons and physical therapists present  application of exercises in a closed kinematic 

chain , as squatting which aims to strengthen the muscles of your thighs , after injury to the anterior 
cruciate ligament (ACL) (Abernethy, 2013) . Deep squatting is contraindicated in disorders like 

chondromalacia , osteoarthritis , osteochondritis. 

In one of the studies was made a review of 164 scientific papers published in the period 2011 to 2013, 

was aimed among other things to be determined whether partial squatting  is safer for the musculoskeletal 
system in terms of deep squatting  (Hartmann et al. 2013) . The authors concluded that it is not found 

degenerative changes in patelo-femoral complex or a high risk of chondromalacia, osteoarthritis and 

osteohondritis in deep squatting . Contrary to claims, the deep squatting does not contribute to increased 
risk of injury to the passive tissues. Also, it was established that if the deep squat is technically performed 

properly under control of expert, with progressively increasing load , then it is an effective exercise for 

injury prevention and strengthening of the lower extremities . 

 

Security in exercises is of primary importance in planning, programming and implementation of the 

training. The answer to the question " Is deep squatting risky for the knees " is important for every athlete, 
coach and recreational people, given that the knee joint frequent injuries occur . 

However, although some may claim this is already a "myth", it can not be confidently said that deep 

squatting  is absolutely safe for your knees , keeping in mind that the research methods that biomechanics 
involve computer simulation and modeling are complex and not a simple and quick way to answer the 

questions that have complex character, such as determining the intensity of the internal forces and their 

impact on soft and hard structures in the knee . 

Considering the research results that were previously mentioned, it can be concluded that if squatting 
or deep squatting is technically performed properly under control expert with gradually increasing load, 

then it should not cause risk of an injury to the structures knee. 
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