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Posture and Postural Types are a 
source of constant debate, with 
some authors saying there is no 
relationship between abnormal 
posture and pain and dysfunction.
Others, however (Kendall, 1992; 
Sahrmann 2002), have addressed 
& identified postural dysfunctions 
and how these change loading on 
weightbearing joints and affect 
the biomechanics and kinematics 
of the adolescent and active 
individual. Optimal posture was 
defined in 1947 by the Posture 
Committee of the American 
Academy of Orthopaedic Surgeons 
as a “state of balance that protects 
the supporting structures against 
injury or protective deformity”.

Ideal posture from the sagittal 
view is such that a line drawn 
showing the centre of gravity 
from the foot to the head should 
run from anterior to the lateral 
malleoli, through the knee and 
hip joint, through the vertebral 
bodies of the lumbar and cervical 
spine, bisect the centre of the 
humerus and exit the head 
after bisecting the ear. In this 
ideal setting, optimal posture is 

maintained by the abdominals 
and hip extensors (Hamstrings and 
Gluteus Maximus (GM)), working 
as a force couple to maintain the 
pelvis in posterior tilt, against the 
relative anterior tilt of the force 
couple of Erector Spinae and the 
hip flexors (Fig 1). The ideal net 
result is a slight anterior pelvic 
tilt with the Anterior superior iliac 
spines (ASIS) symmetrically 5-12° 
lower than the Posterior superior 
iliac spines (PSIS). The athlete 
describes weightbearing through 
the feet as symmetrically just in 
front of the malleoli. Deviations 
from ideal result in excessive 
anterior tilt (Lordosis) or Posterior 
Tilt (Flat back or Sway) with 
numerous resultant imbalances, 
some of which will be discussed 
further on. Asymmetrical postural 
loading conditions (eg lateral 
shifts) also exist, but are beyond 
the scope of this article, and may 
be covered at a future date. 

Many athletes present with a 
Sway back posture (Fig 2). The 
pelvis is posteriorly tilted but 
swayed forward, with the thoracic 
spine swayed backwards. The 

knees tend to be (not always) 
hyperextended and the feet 
plantarflexed. This plantarflexion 
results in reduced ankle 
dorsiflexion range of motion; 
another important component 
in ankle, knee and hip injuries 
in the active patient involved in 
repetitive loading, such as running 
(Sahrmann 2002; Powers et al, 
2012).

On assessment, the ASIS are 
level, or slightly lower than 
the PSIS, indicating a posterior 
pelvic tilt. The athlete describes 
weightbearing through the heels. 
If you apply a gentle compressive 
load through the head, you will 
see spinal collapse in the region 
of the posterior thoracic sway.

An athlete loading through the 
heels is slow to lunge forward 
and this hinders optimal sports 
performance in sports such as 
squash, soccer and hockey as 
they are upright on the lunge 
or tackle and slow to return, 
overusing their back extensors 
and underusing their Gluteals on 
the return movement. It is logical, 
therefore, that correction to an 
ideal posture, with weight on 
the forefoot, will increase athlete 
speed both into and out of the 
lunge.

The Sway back posture is 
frequently seen in hypermobile 
children and adults. Due to their 
hyperlaxity as measured with 
the Beighton scale (Beighton 
et al, 1989), they tend to hang 
on their ligaments in posterior 
tilt. Cartoonists represent this 
extremely well (Fig 3). This group 
often present with overactivity 
of the External Oblique muscle 
and the diaphragm (O’Sullivan & 
Beales, 2006) resulting in an apical 
breathing pattern and shortness 
of breath with exercise, frequently 
misdiagnosed as exercise induced 
asthma (Mclaughlin, 2011).
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posture is often well 
represented in cartoons
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Numerous muscle imbalances 
are seen consequent to this sway 
posture, a summary of which are 
tabulated above (Table 1). 

Potential injuries consequent 
to overloading in the Sway back 
posture are shown in Table 2. This 
knowledge allows us to predict and 
identify risk factors to injury. Pre-
habilitation of injury risk factors 
can save long term costs, minimise 
injury recurrence and allow a 
greater pool of fit players on the 

field (Watson, 2001). Due to this 
Sway back posture, centre of gravity 
is now posterior to the knee and to 
the hip. As the hip rests in extension, 
the Lower GM muscle does not fire, 
resulting in atrophy of this muscle. It 
is seen clinically as visible wasting of 
the Gluteals, with the pants hanging 
off the buttocks. From a function of 
stability the GM is to the SIJ what the 
Vastus Medialis Obliqus (VMO) is to 
the knee. In dysfunction stride length 
shortens and there is a loss of hip 
extensor power. The Hamstring tries 

to compensate, but as it is not close 
to the axis of rotation, the result is 
progressive posterior tilt, loss of hip 
extensor power, Hamstring tears 
(from overload) and reduced force 
closure and motor control around 
the Sacro-iliac joint (SIJ) and the 
pelvis (Lee, 2011; Grimaldi, 2011). 
Ultimately this can progress to laxity 
of the SIJ with pain (Lee, 2011).

During running loading more 
through the heels than through 
the forefoot results in an upright 
running pattern as the althlete 
dorsiflexes instead of plantarflexes 
during push-off. This hip flexor 
running strategy overloads the 
Tensor Fasciae Lata (TFL), drives 
the femoral head anteriorly  
(Femero acetabular impingement 
(FAI))  during the running cycle 
and overloads Tibialis Anterior 
(anterior compartment syndrome).

During a Drop Landing Task in an 
ideal posture (Fig 4) the ground 
reaction force vector is anterior 
to the hip & posterior to the knee 
resulting in flexion moments at both 
joints. This requires shared eccentric 
hip & knee extensor activity. Athletes 
with Sway posture tend to land with 
an erect posturing during a drop 
jump task resulting in decreased hip 
extensor and increased knee extensor 
demand resulting in overload of 
the knee mechanisms and linked to 
patellofemoral pain syndrome (PFPS)
and Anterior cruciate (ACL) injuries 
(Powers, 2010; Fong et al, 2011).

Table 1: Possible over and underactive muscles 
consequent to prolonged Sway posture
Postural Overactive Underactive 
Sway Back Ext Oblique

Upper Rectus 
Abdominus
Upper Internal Oblique
Diaphragm
Tensor Facia Lata (TFL)
Rectus Femoris
Hamstrings 
Adductors
Piriformis 
Tibialis Anterior

Erector Spinae
Multifidus 
Lower Gluteus 
Maximus (LGM)
Iliopsoas
Tranversus Abdominus
Anterior pelvic floor 
(APF)
Thoracic Erector Spinae 
(Thx ES)

Lordosis-
Kyphosis 

Rectus Abdominus 
origin
Diaphragm
Erector Spinae
Superficial Multifidus
TFL
Rectus Femoris
Piriformis
Ischiococcygeus (PPF)

Ext Oblique
Rectus Abdominus 
insertion
Internal Oblique
Thx ES
Glute Max
Hams
Deep Neck flexors 

 

Sway
runner Runs posteriorly 

on heels
Upright running

pattern

Overactive RA –
loss thx rotation

Splinting
Thx pain, IAP

SOB with exercise

Wasted Glute Max
Shortened Hammies

Long Psoas

Overactive 
Piri (ER)

to stabilise

Groin Pain

Overactive toe
Extensors =

Hammer Toes

Overactive Tib Ant =
Ant Compartment

Ant Shinsplints

SIJ close-
Packed

Disc overload
Hyperextension

knee injuries:
PF impingements

Cruciate tears

Table 2: Possible injuries consequent to 
overloading in Sway back posture

Fig 4: Optimal sharing of load between hip 
and knee extensors during a drop landing 
task



Sports Medicine UpdateVolume 7 No 1 April 2014 Page 11

cues include ensuring that the 
athletes nose is in line with the 
lead toe during the toe off or in 
the lunge or tackle. The athlete 
is taught to identify and feel the 
GM contraction when coming 
out of the lunge to recruit the 
hip extensors over the back 
extensors. Specific stretching 
(eg of ankle dorsiflexors) and 
strengthening (eg of the hip 
extensors, abductors and lateral 
rotators) can be included into the 
rehabilitation plan.

Clinically, it is my experience that 
correction of postural dysfunction 
as part of injury management 
and rehabilitation results in 
faster positive outcomes with 
substantially reduced incidence 
in recurrence of injury. There is 
better buy-in from the athlete 
as these strategies are logical 
and can result in immediate 
improvements as well as better 
sports performances.

References available on request.

From the frontal plane view, 
optimal centre of gravity is 
through the centre of the hip 
anteriorly, the centre of the 
patella and between the 2nd 
and 3rd metatarsals (Fig 5).  Due 
to weakness of the Gluteals in 
athletes with Sway back posture, 
deviations from ideal are 
common, especially in females, 
both statically and during dynamic 
loading. Various dysfunctions 
such as hip adduction and internal 
rotation, knee medial collapse, 
genu valgum, tibial abduction 
and forefoot pronation are 
described (Fig 6). These postural 
dysfunctions are linked to multiple 
injuries, including Hip FAI, ACL 
injuries, PFPS, Tibial stress 
fractures and Tibialis Posterior 
tendinopathies (Powers, 2010, 
Milner, 2010, Ferber et al, 2010; 
Levinger et al, 2007; Hewett et al, 
2006).

Correction of the Sway 
Posture
The athlete is taught to correct 
his dysfunctional posture with 
the assistance of teaching lumbo-
pelvic disassociation to correct 
the posterior pelvic tilt. They are 
taught to manually correct the 
thoracic sway and to change point 
of weight-bearing to forward of 
the malleoli. 

When appropriate, correction of 
an apical or inverted breathing 
pattern to a diaphragmatic one 
is taught. Postural correction 
will assist in addressing muscle 
imbalances. For example, a 
corrected tilt to a more anterior 
position assists in lengthening of 
the hamstrings & increasing tone 
in iliopsoas. Similarly, correction 
out of Sway has been shown to 
increase firing of Transverses 
Abdominus and other muscles 
recruited as part of appropriate 
motor control stabilisation 
strategies. The athlete is then 
taught to plantarflex during 
running and lunging to assist in 
correcting muscle recruitment 
during loading. Visual cue’s such 
as the use of video, mirrors and 
tactile facilitation are used. Verbal 

Fig 5: Optimal frontal plane alignment Fig 6: Femoral Adduction and Internal 
rotation with knee medial collapse during 
dynamic loading

Fig 7: Postural deviations such as medial 
collapse during dynamic loading in athletes 

should be assessed, identified and corrected 
as part of the management strategies for 

the injured athlete. Correction of these 
postural and biomechanical deviations 

aims to decrease the incidence of recurrent 
or persistent injury as well as improve 

performance.

Fig 8: Teaching the athlete to transfer weight to the forefoot and come out of the thoracic 
posterior sway


