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Optimal lumbopelvic stability is a function of form closure (joint anatomy), force closure (additional
compressive forces acting across the joints) and neuromotor control. Impairment of any of these
mechanisms can result in pain, instability, altered lumbopelvic kinematics, and changes in muscle
strength and motor control. External pelvic compression (EPC) has been hypothesised to have an effect
on force closure and neuromotor control. However, the specific application parameters (type, location
and force) and hypothesized effects of EPC are unclear. Thus, a systematic review was conducted to
summarize the in vivo and in vitro effects of EPC. Eighteen articles met the eligibility criteria, with quality
ranging from 33% to 72% based on a modified Downs and Black index. A modified van Tulder’s rating
system was used to ascertain the level of evidence synthesised from this review. There is moderate
evidence to support the role of EPC in decreasing laxity of the sacroiliac joint, changing lumbopelvic
kinematics, altering selective recruitment of stabilizing musculature, and reducing pain. There is limited
evidence for effects of EPC on decreasing sacral mobility, and affecting strength of muscles surrounding
the SIJ, factors which require further investigation.
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1. Introduction

Sub-optimal pelvic joint stability can be associated clinically with
lumbopelvic (Vleeming et al., 2007), groin (Jansen et al., 2009) and/
or hamstring pain (Mason et al., 2007; Panayi, 2010). Prevalence
rates for these conditions range between 22% (Albert et al., 2001) to
90% (Nwuga, 1982) for pregnancy-related lumbopelvic pain, 9%
(Paajanen et al., 2011) to 32% (Gabbe et al., 2010) for sports-related
groin pain, and 8% (D’Souza, 1994) to 22% (Brooks et al., 2006) for
sports-related hamstring pain. Current management strategies
suggest multi-modal approaches for these disorders or injuries (Lee,
2004; Mens et al., 2006a; Mason et al., 2007; Sole et al., 2008).

“Stability” is defined as “the effective accommodation of the
(pelvic) joints to each specific load demand through an adequately
tailored joint compression, as a function of gravity, coordinated
muscle and ligament forces, to produce effective joint reaction
forces under changing conditions” (Vleeming et al., 2008, p. 798).
Optimal function of the passive, active and neuromotor joint
control systems is required for effective load transfer and stability
of the pelvis (Vleeming et al., 1990a; Panjabi, 1992; Snijders et al.,
1993a). It has been proposed that sacroiliac joint (SIJ) stability is
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enhanced by the structural ‘self-locking mechanisms’ termed form
and force closure (Vleeming et al., 1990a, 1990b; Snijders et al.,
1993a, 1993b), and by neuromuscular control (Lee, 2004) of the
surrounding muscles. In this model, form closure is a function of SIJ
anatomy to resist shear forces, while force closure is primarily
a dynamic process achieved through the muscular system,
augmented by ligamentous and fascial structures (Vleeming et al.,
1990a; Snijders et al., 1993a; Lee, 2004). Neuromuscular control is
defined as the involuntary activation of dynamic restraints in
preparation for (feedforward) and/or in response to (feedback)
joint motion and loading, thereby maintaining and restoring joint
stability under functional demand (Riemann and Lephart, 2002).
These three systems are considered to work synergistically to
establish optimal stability, mobility and neuromuscular perfor-
mance of the lumbopelvic segments during gait and other activities
(Lee, 2004; Vleeming et al., 2007).

A number of investigators accept that lumbopelvic stability can
be optimised by either rehabilitative exercises (Stuge et al., 2003,
2004) and/or orthotics, such as pelvic compression belts (Lee,
2004). The belts apply external pelvic compression (EPC), which is
thought to augment stability through additional force closure in
lumbopelvic disorders where stability is compromised. Although
EPC has been hypothesized to facilitate neuromuscular performance
(strength and motor control) (Mens et al., 2006a; Takasaki et al.,
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through in vivo analysis of SIJ kinematics with EPC, through
Roentgen stereophotogrammetric (Jacob and Kissling, 1995) or
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