
Hip Muscle Dysfunction and Low Back Pain: 
Bio-mechanical and Neurological Links

Gluteus Maximus Dysfunction in Low Back Pain

The Gluteus Maximus (GM) is the body’s primary hip extensor and a key stabiliser 
connecting the pelvis to the trunk (via the thoracolumbar fascia and contralateral Latissimus 
Dorsi). In people with low back pain (LBP), research indicates the GM often exhibits 
neuromuscular inhibition and altered activation. Pain can reflexively inhibit the GM, 
leading to delayed and reduced activation of this muscle, with secondary compensation by 
the hamstrings and lumbar Erector Spinae scribd.com. EMG studies support this: chronic 
LBP patients show significantly decreased Gluteus Maximus activation bilaterally 
compared to controls pubmed.ncbi.nlm.nih.gov. In one cross-sectional study, the LBP group 
had lower EMG activity of the glute max (with a concurrent increase in Latissimus Dorsi 
activity), suggesting that LBP sufferers rely more on lumbar and upper body muscles to 
compensate for an inhibited GM pubmed.ncbi.nlm.nih.gov. This pattern is consistent with 
the concept of “gluteal amnesia,” where pain and dysfunction cause the GM to 
underperform.

Neurologically, the delayed firing of the GM has been observed during movements like 
prone hip extension – LBP patients often recruit their GM later than healthy individuals, 
though some debate exists on how exclusive this is to LBP scribd.com. The net effect is a 
motor control deficit: the inhibited GM fails to generate adequate hip extension torque at 
the proper time. Bio-mechanically, this deficit can compromise lumbopelvic stability. The 
GM normally helps stabilise the SI joint and controls forward trunk lean; if it’s weak or 
offline, the pelvis may tilt anteriorly and the trunk may lean more, shifting workload to the 
lower back. Indeed, with Gluteus Maximus weakness or delayed recruitment, 
Hamstrings and low-back extensors take over hip extension, which can increase stress 
on the lumbar spine scribd.com. Over time, this altered muscle activation pattern (a form of 
adaptive but suboptimal compensation) may increase spinal loading during activities. In 
summary, studies implicate GM dysfunction in LBP both by showing the GM is less active 
(or slower to activate) in LBP populations, and by linking that dysfunction to compensations 
that can perpetuate pain scribd.compubmed.ncbi.nlm.nih.gov.

Gluteus Medius Dysfunction in Low Back Pain

The Gluteus Medius (GMed) is a critical pelvic stabiliser in the frontal plane, maintaining 
level hips during single-leg stance and controlling femoral alignment. A growing body of 
evidence suggests that GMed dysfunction is common in LBP and can contribute to its 
development. A 2019 systematic review (24 case-control studies) found that individuals 
with LBP tended to have significantly reduced hip abductor (Gluteus medius) strength 
and a higher prevalence of GMed myofascial trigger points compared to pain-free controls 
bmcmusculoskeletdisord.biomedcentral.com. About five of eight studies in that review 
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showed gluteus medius strength was significantly lower in LBP patients, indicating true 
weakness is a frequent finding bmcmusculoskeletdisord.biomedcentral.com. In contrast, 
findings on GMed activation levels and timing were mixed, but many reports document 
motor control deficits in how this muscle functions during movement 
bmcmusculoskeletdisord.biomedcentral.com. For example, Nelson-Wong et al. 
demonstrated that an abnormal GMed activation pattern can predict LBP: in asymptomatic 
people who stood for 2 hours, those who developed low back pain were far more likely to 
exhibit bilateral co-activation of the gluteus medius (both sides firing together) rather 
than the normal alternating pattern pubmed.ncbi.nlm.nih.gov. This bilateral GMed co-
contraction was prevalent in the LBP group (p = 0.002) and allowed researchers to correctly 
classify 76% of participants by pain status based on GMed activation alone 
pubmed.ncbi.nlm.nih.gov. The authors interpreted this as a maladaptive stabilisation 
strategy – essentially a stiffening of the pelvis via co-contraction – that may predispose the 
individual to pain by increasing compressive loading on spinal structures 
pubmed.ncbi.nlm.nih.gov.

Other studies have observed altered timing of GMed recruitment in LBP. In some cases, 
patients with chronic LBP show earlier activation of gluteus medius (relative to trunk 
muscles) during movement tasks, while others show delayed or reduced activity – reflecting 
inconsistencies in the adaptation, but consistently indicating a departure from normal 
coordination bmcmusculoskeletdisord.biomedcentral.com. Despite these variations, the 
consensus is that GMed function is disrupted. Mechanistically, Gluteus Medius weakness 
or poor activation undermines lumbopelvic stability. GMed normally provides lateral 
stabilisation of the pelvis and spine; when it’s dysfunctional, patients may exhibit a 
contralateral hip drop or a compensatory lateral trunk lean during gait and standing. This 
leads to asymmetrical loading of the lumbar discs and facets. Notably, it has been suggested 
that loss of Gluteus Medius’s dynamic lateral stability allows increased lateral trunk 
motion and consequently greater intervertebral disc compression on one side 
bmcmusculoskeletdisord.biomedcentral.com. Such altered biomechanics can create or 
exacerbate pain. Indeed, multiple studies have linked GMed insufficiency to LBP 
exacerbation during standing and walking bmcmusculoskeletdisord.biomedcentral.com. In 
summary, Gluteus Medius dysfunction in LBP encompasses both strength deficits and motor 
control alterations. These deficits impair the muscle’s ability to stabilise the pelvis, which 
may increase mechanical strain on the spine and contribute to the persistence of low 
back pain bmcmusculoskeletdisord.biomedcentral.compubmed.ncbi.nlm.nih.gov.

Iliopsoas (Psoas) Dysfunction in Low Back Pain

The Iliopsoas (Psoas Major) is a deep hip flexor that attaches to the lumbar vertebrae, 
positioning it to influence spinal mechanics directly. Its dysfunction in LBP can manifest in 
two seemingly opposite ways – hyperactivity (tightness) or inhibition – both of which 
disturb normal motor control. In many chronic LBP cases, clinicians observe a hypertonic or 
overactive Psoas. This is exemplified in the classic “lower crossed syndrome” described by 
Janda, where a tight Psoas (and hip flexors) accompanies weak gluteals and abdominals, 
resulting in an anterior pelvic tilt and excessive lumbar lordosis pmc.ncbi.nlm.nih.gov. Such 
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postural changes can increase facet joint compression and shear forces on the lumbar spine, 
contributing to pain. Empirical studies support this pattern: for instance, a 2020 trial noted 
that patients with non-specific LBP often exhibit overactivity of the Iliopsoas (along 
with other hip flexors like TFL) as a likely compensation for weak hip extensors and 
core muscles pubmed.ncbi.nlm.nih.gov. In other words, when the Gluteus Maximus and 
deep core stabilisers are weak, the Psoas tends to become over-engaged, presumably to help 
stabilise the spine or assist in hip flexion movements. This chronic overactivation increases 
lumbar lordotic pressure and can perpetuate pain cycles.

On the other hand, pain can also inhibit the Psoas in certain contexts. Painful lumbar 
conditions sometimes lead to a diminished contribution of Psoas during movements that 
normally engage it, reflecting protective inhibition. For example, one study on sitting 
posture found that healthy individuals could relax their Iliopsoas in a slump-sitting position 
(a flexed posture), whereas LBP patients could not – the LBP group maintained abnormally 
high Iliopsoas activity even when slumped pmc.ncbi.nlm.nih.gov. This suggests a lack of 
normal reflex relaxation (no flexion–relaxation phenomenon of the hip flexors), perhaps due 
to the nervous system “guarding” the spine by keeping the Psoas tense. Conversely, other 
research has divided LBP sufferers into sub-groups: some with low back extensor activation 
tend to rely more on Psoas for trunk movements, whereas those with hyperactive back 
extensors show less Psoas contribution sciencedirect.com. These findings underline that 
activation patterns of the Psoas are often altered in LBP, either overly facilitated or 
suppressed depending on the individual’s strategy. Both scenarios can be problematic. An 
overactive (tight) Psoas increases compressive load on the lumbar discs and pulls the spine 
into hyperextension pmc.ncbi.nlm.nih.gov. An inhibited Psoas, on the other hand, may fail 
to stabilise the spine during hip motion, forcing other muscles to compensate. In either case, 
the normal coordination between Psoas and other core muscles is disrupted. Clinically, 
tightness in Iliopsoas is frequently associated with LBP, and stretching this muscle is a 
common component of rehabilitation – implicitly acknowledging its role in lumbar strain. In 
sum, Psoas dysfunction in LBP is characterised by imbalanced activation (too much or too 
little at the wrong time), which can upset lumbopelvic alignment and load distribution, 
thereby playing a role in the initiation or perpetuation of lower back pain 
pubmed.ncbi.nlm.nih.govpmc.ncbi.nlm.nih.gov.

Piriformis Dysfunction in Low Back Pain

The Piriformis is a small external rotator of the hip that runs from the sacrum to the femur, 
passing near the sciatic nerve. Dysfunction of the Piriformis is best known for causing 
“Piriformis syndrome,” a condition in which a tight or spasmodic Piriformis muscle 
compresses the sciatic nerve. This can produce gluteal pain with referral into the posterior 
thigh – symptoms that often overlap with or mimic low back pain. Indeed, Piriformis 
syndrome is increasingly recognised as an underdiagnosed contributor to LBP symptoms. 
One literature review noted that Piriforis syndrome may account for up to 5% of cases of 
low back, buttock, and leg pain pubmed.ncbi.nlm.nih.gov, even though it’s often excluded 
by diagnosis and considered a diagnosis of exclusion. Characteristic features include 
buttock tenderness and pain exacerbated by prolonged sitting or by maneuvers that stretch 

https://pubmed.ncbi.nlm.nih.gov/32669487/#:~:text=Approximately%2090,The
https://pmc.ncbi.nlm.nih.gov/articles/PMC8012196/#:~:text=maximus%2C%20and%20iliopsoas%20in%20the,the%20LBP%20group%20had%20more
https://www.sciencedirect.com/science/article/abs/pii/S1050641113000278#:~:text=,showed%20less%20PM%20activity
https://pmc.ncbi.nlm.nih.gov/articles/PMC8012196/#:~:text=Additionally%2C%20postural%20studies%20have%20focused,necessary%20for%20patients%20with%20LBP
https://pubmed.ncbi.nlm.nih.gov/32669487/#:~:text=Approximately%2090,The
https://pmc.ncbi.nlm.nih.gov/articles/PMC8012196/#:~:text=Additionally%2C%20postural%20studies%20have%20focused,necessary%20for%20patients%20with%20LBP
https://pubmed.ncbi.nlm.nih.gov/15062719/#:~:text=usually%20enhanced%20by%20local%20injections,early%20detection%20and%20accurate%20treatment


the Piriformis (such as hip flexion/adduction/internal rotation) pubmed.ncbi.nlm.nih.gov. In 
these cases, the neurological component is nerve irritation: a hypertonic Piriformis can 
entrap the sciatic nerve, leading to pain and lower limb neurological symptoms that can 
aggravate or be misinterpreted as low back pain. This neuro-compressive mechanism can 
perpetuate a cycle of pain and muscle spasm in the lumbopelvic region.

Beyond Piriformis syndrome proper, subtle Piriformis muscle dysfunction is also observed 
in nonspecific LBP patients. Similar to the Iliopsoas, the Piriformis often becomes 
overactive when hip stabilisers are weak. Kim and Yim (2020) explicitly state that in 
chronic LBP, muscles like the Piriformis and Hamstrings tend to be over-utilised due to 
weakness of the gluteals (hip abductors/extensors) and core pubmed.ncbi.nlm.nih.gov. 
This means that if the Gluteus Medius/Maximus aren’t doing their job, the Piriformis may 
tense up to help stabilise the hip or control rotation, leading to chronic tightness. Over time, 
a chronically tight Piriformis can irritate the sciatic nerve or the SI (sacroiliac) region, 
fueling pain in the lower back and buttock. Recent research has begun quantifying these 
relationships. Othman et al.(2023) compared LBP patients with vs. without Piriformis 
syndrome and found intriguing associations: In LBP patients with Piriformis syndrome, the 
Piriformis muscle was often hypertrophied (thickened) and this greater thickness 
correlated with weaker Gluteus Maximus strength on that side (r = –0.40), as well as 
higher Gluteus Medius EMG activation in certain hip movements (r = 0.48) 
pmc.ncbi.nlm.nih.govpmc.ncbi.nlm.nih.gov. In simpler terms, a larger/overactive Piriformis 
was linked to a more inhibited Glute Max and a possibly compensating hyperactive Glute 
Med. These correlations support a concept of muscular imbalance: an overactive piriformis 
may inhibit proper Gluteus Maximus function (reciprocal inhibition or mechanical 
dysfunction) and require other muscles like the gluteus medius to work harder to stabilise 
the hip pmc.ncbi.nlm.nih.gov. This imbalance can destabilise the pelvis. If the Piriformis is 
excessively tight, it can restrict normal hip internal rotation and sacroiliac motion, 
potentially causing bio-mechanical strain in the lumbar region during activities.

From a motor control perspective, Piriformis dysfunction often presents as a combination of 
local muscle spasm and protective guarding. The persistent pain signals (if the sciatic nerve 
is irritated) can induce reflexive tightening of surrounding muscles, including other deep 
rotators and even the pelvic floor, leading to a broad impact on lumbopelvic control. Proper 
sequencing of hip muscle activation may be lost; for example, a healthy pattern might 
recruit Gluteus Maximus and Medius for hip extension or rotation, but an individual with 
Piriformis overactivity might recruit Piriformis first or excessively, altering the activation 
pattern. Over time, this not only perpetuates the Piriformis problem but also increases load 
on the lumbar spine because larger muscle groups aren’t optimally contributing.

Summary and Implications

Collectively, these findings highlight that dysfunction in key hip muscles – the Gluteus 
Maximus and Medius, the Iliopsoas, and the Piriformis – is closely intertwined with low 
back pain through both bi-mechanical and neurological pathways. Neuromuscular 
inhibition (as seen with pain-inhibited gluteals) and motor control deficits (e.g. altered 
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firing order or co-contraction patterns) in these muscles lead to impaired lumbopelvic 
stability. The spine is then less supported during movement, often forcing other muscles or 
passive structures to take on extra load. This results in altered muscle activation patterns 
that can increase the mechanical load on the lumbar spine – for example, weak or delayed 
glutes mean the lumbar extensors and hip flexors must generate more force, compressing 
spinal joints scribd.compubmed.ncbi.nlm.nih.gov. Likewise, poor frontal-plane stabilisation 
from a weak gluteus medius allows harmful lateral motions and asymmetrical disc loading 
bmcmusculoskeletdisord.biomedcentral.com. An overly tight Psoas or Piriformis can 
physically pull on the spine or compress nerves, triggering pain and reflex spasm that 
further disturbs motor control pmc.ncbi.nlm.nih.govpubmed.ncbi.nlm.nih.gov. Importantly, 
these relationships appear not just as consequences of LBP but also as potential contributors 
to its onset – e.g. abnormal gluteus medius co-activation was shown to precede pain in an 
experimental standing model pubmed.ncbi.nlm.nih.gov.

In conclusion, peer-reviewed studies consistently demonstrate that hip muscle dysfunction 
can both exacerbate and arise from low back pain. Inhibited or underperforming muscles 
(like the gluteals) reduce active spinal support, whereas tight or overactive muscles (like the 
Psoas and Piriformis) introduce stiffness and improper force distribution. This combination 
of weak stabilisers and compensatory overactivity creates a vicious cycle of instability and 
increased spinal loading that may sustain or worsen LBP. Understanding these relationships 
reinforces the need to assess and address hip muscle function in patients with low back pain, 
focusing on restoring proper muscle activation patterns and lumbopelvic motor control 
rather than only treating local spine symptoms. The cited studies provide a mechanistic 
rationale for why therapies that activate inhibited muscles (e.g. Gluteus Maximus/Medius) 
and relieve hypertonic muscles (e.g. Iliopsoas, Piriformis) can be essential in breaking the 
cycle of chronic low back pain 
pubmed.ncbi.nlm.nih.govbmcmusculoskeletdisord.biomedcentral.com. By improving 
neuromuscular control of the hip and pelvic musculature, lumbopelvic stability increases 
and spinal loads can be better balanced, potentially reducing pain and preventing 
recurrence.
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