
 

Gluteal Amnesia



Introduc)on  ..............................................................................................................3

Sec)on 1: Introduc)on to Gluteal Amnesia  ..............................................................3

Defini)on and Overview  ................................................................................................4

Common Symptoms and Clinical Presenta)on  ..............................................................6

The Role of the Glutes in Movement and Stability  ........................................................7

Sec)on 1 Key Words  ....................................................................................................17

Sec)on 1 Summary  ......................................................................................................17

Sec)on 2: Pathophysiology and Contribu)ng Factors  ............................................18

Impact of a Sedentary Lifestyle on Glute Ac)va)on  ....................................................18

Muscle Compensa)on PaQerns  ...................................................................................23

Propriocep)on and Its Link to Muscle Ac)va)on  ........................................................25

Sec)on 2 Key Words  ....................................................................................................30

Sec)on 2 Summary  ......................................................................................................30

Sec)on 3: Neurophysiology of Glute Ac)va)on  .....................................................31

Neuroplas)city and Maladap)ve Changes Due to Disuse  ...........................................31

Motor Cortex and Motor Neuron Connec)on in Glute Ac)va)on  ..............................36

Sec)on 3 Key Words  ....................................................................................................41

Sec)on 3 Summary  ......................................................................................................41

Sec)on 4: Rehabilita)on Strategies  ........................................................................42

Techniques for Neuromuscular Reeduca)on  ...............................................................42

Progressive Resistance Exercises for Glute Ac)va)on  .................................................47

Pilates and Supplemental Movement for Glute Reac)va)on  ......................................52

Sec)on 4 Key Words  ....................................................................................................57

Sec)on 4 Summary  ......................................................................................................58

1



Sec)on 5: Prac)cal Applica)on  ...............................................................................58

Developing a Comprehensive Treatment Plan  ............................................................59

Long-Term Strategies for Maintaining Glute Func)on  .................................................60

Considera)ons for Specific Pa)ent Popula)ons  ..........................................................61

Sec)on 5 Key Words  ....................................................................................................67

Sec)on 5 Summary  ......................................................................................................67

Case Study 1  ...........................................................................................................68

Reflec)on Ques)ons  ...................................................................................................68

Responses  ....................................................................................................................69

Case Study 2  ...........................................................................................................70

Reflec)on Ques)ons  ...................................................................................................70

Responses  ....................................................................................................................71

Case Study 3  ...........................................................................................................71

Reflec)on Ques)ons  ...................................................................................................72

Responses  ....................................................................................................................73

Conclusion  ..............................................................................................................73

References ..............................................................................................................75

2



Introduc)on 
Gluteal amnesia, o^en referred to as "dead buQ syndrome," is a condi)on where 

the gluteal muscles become inhibited or underac)ve due to prolonged si`ng and 

poor movement habits. As key stabilizers of the pelvis and lower body, the glutes 

play a vital role in movement efficiency, injury preven)on, and overall 

musculoskeletal health. When they fail to ac)vate properly, compensatory 

paQerns emerge, o^en leading to dysfunc)on and pain in the lower back, hips, 

and knees. This course equips physical therapists and physical therapist assistants 

with a comprehensive understanding of gluteal amnesia, covering its defini)on, 

the biomechanical significance of the gluteal muscles, and the effects of a 

sedentary lifestyle on muscle ac)va)on. Through an explora)on of muscle 

compensa)on paQerns, propriocep)ve deficits, and neuroplas)c changes due to 

disuse, par)cipants will gain insight into the complex interplay between motor 

control and glute ac)va)on. A strong emphasis will be placed on evidence-based 

rehabilita)on strategies, including neuromuscular reeduca)on techniques such as 

motor imagery, visualiza)on, and progressive resistance exercises. Addi)onally, 

Pilates and other movement-based interven)ons will be introduced as valuable 

tools for restoring op)mal glute func)on. Real-world case studies will provide 

prac)cal examples of assessment and interven)on, allowing clinicians to refine 

their approach to diagnosing and trea)ng gluteal dysfunc)on effec)vely. By the 

end of this course, par)cipants will be equipped with the knowledge and tools to 

address gluteal amnesia in various pa)ent popula)ons, enhancing movement 

efficiency, reducing pain, and op)mizing func)onal outcomes. 

Sec)on 1: Introduc)on to Gluteal Amnesia
The gluteal muscles play a fundamental role in movement, stability, and overall 

musculoskeletal health. However, due to prolonged si`ng, poor posture, and 
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improper movement paQerns, these muscles can become inhibited or weak, a 

condi)on known as gluteal amnesia, or "dead buQ syndrome." This dysfunc)on 

can lead to pain, biomechanical compensa)ons, and an increased risk of injury. 

This sec)on will explore the defini)on, symptoms, and impact of gluteal amnesia, 

as well as the essen)al role the glutes play in movement and stability. 

Defini)on and Overview 

References: 1, 2 

Gluteal amnesia is a neuromuscular dysfunc)on characterized by the inability of 

the gluteal muscles, primarily the gluteus maximus, medius, and minimus, to 

properly engage and ac)vate during movement. This inhibi)on o^en results from 

prolonged sedentary behavior, habitual poor posture, or compensatory 

movement paQerns. When the glutes fail to func)on efficiently, other muscles, 

such as the lower back, hamstrings, and quadriceps, take on increased loads to 

compensate, leading to imbalances, inefficient movement mechanics, and 

increased risk of pain or injury. This condi)on is not necessarily due to a lack of 

strength in the gluteal muscles but rather a failure in the neuromuscular 

coordina)on required for op)mal ac)va)on. Without proper engagement, the 

body develops compensatory strategies that can lead to movement dysfunc)on, 

reduced athle)c performance, and chronic pain syndromes. 

Causes and Contribu.ng Factors 

Gluteal amnesia, also known as dead buQ syndrome, occurs when the gluteal 

muscles, especially the gluteus maximus, fail to ac)vate properly due to prolonged 

inac)vity, muscular imbalances, or movement dysfunc)ons. This condi)on can 

lead to compensatory movement paQerns, lower back pain, hip instability, and 

reduced athle)c performance. 
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One of the primary causes of gluteal amnesia is prolonged si`ng and a sedentary 

lifestyle. Extended si`ng leads to reciprocal inhibi)on, where the hip flexors 

(iliopsoas) become )ght and overac)ve, while the glutes become weak and 

underac)ve. Decreased neuromuscular ac)va)on results in reduced 

propriocep)on and delayed firing of the glutes. 

Poor posture and faulty movement paQerns also contribute to gluteal amnesia. 

Slouched si`ng or excessive anterior pelvic )lt can reduce glute ac)va)on, while 

improper movement mechanics, such as over reliance on the lower back or 

hamstrings during hip extension, can further weaken the glutes. 

Muscular imbalances, par)cularly )ght hip flexors and weak glutes, create an 

inefficient hip extension paQern. Overac)ve hamstrings or lower back extensors, 

erector spinae, o^en compensate for weak glutes, reinforcing improper 

movement mechanics and increasing injury risk. 

A lack of specific glute ac)va)on and training is another contribu)ng factor. 

Insufficient glute focused exercises or incorrect exercise selec)on can lead to poor 

ac)va)on. For example, performing squats or lunges with excessive quadriceps 

dominance may fail to effec)vely engage the glutes. 

Neuromuscular inhibi)on and poor mind muscle connec)on can also play a role in 

gluteal amnesia. When neural drive to the gluteal muscles is reduced, ac)va)on is 

delayed, leading to inefficient movement. Weak propriocep)on in the hip region 

further impairs the ability to consciously engage the glutes during exercise. 

Previous injuries or pain avoidance paQerns can also contribute to gluteal 

amnesia. Low back pain, hip pain, or knee injuries o^en lead to compensatory 

movement paQerns where the body avoids using the glutes. Addi)onally, post 

surgical decondi)oning, such as a^er ACL reconstruc)on or hip labral repair, can 

result in prolonged gluteal inhibi)on. 
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Another o^en overlooked factor is foot and ankle dysfunc)on. Poor foot 

mechanics, such as excessive prona)on or weak foot arches, can alter lower limb 

kinema)cs and reduce glute ac)va)on. Weak or unstable ankles contribute to 

poor force transmission up the kine)c chain, leading to inadequate glute 

recruitment. 

The implica)ons of gluteal amnesia include an increased risk of low back pain, hip 

pain, and knee injuries due to poor movement mechanics. Inefficient force 

distribu)on can also make individuals more suscep)ble to hamstring strains and 

ACL tears. Furthermore, compromised hip stability and decreased athle)c 

performance can result from chronic glute dysfunc)on. 

Preven)ng and correc)ng gluteal amnesia involves a combina)on of strategies. 

Postural awareness and reducing prolonged si`ng can help maintain proper hip 

func)on. Glute ac)va)on drills, such as bridges, clamshells, and lateral band 

walks, are essen)al for re-establishing proper muscle engagement. Addi)onally, 

hip flexor stretching and mobility work, along with proper squat and deadli^ 

mechanics, can improve overall movement efficiency. Training the mind muscle 

connec)on to enhance neural ac)va)on is also beneficial in restoring op)mal 

glute func)on. 

Common Symptoms and Clinical Presenta)on 

References: 1, 2  

Gluteal amnesia presents with a range of symptoms that stem from weak or 

underac)ve gluteal muscles, o^en leading to compensatory movement paQerns 

and musculoskeletal imbalances. One of the most common symptoms is lower 

back pain, as the lumbar extensors compensate for the lack of gluteal ac)va)on 

during hip extension. Hip pain and )ghtness, par)cularly in the hip flexors, are 

also frequently reported due to muscular imbalances and restricted mobility. 
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Individuals with gluteal amnesia o^en experience hamstring )ghtness or strains, 

as the hamstrings take on a greater role in hip extension, leading to overuse and 

increased injury risk. Knee pain, par)cularly patellofemoral pain or anterior knee 

discomfort, can also develop due to altered biomechanics and decreased stability 

in the hip joint. 

Clinically, individuals with gluteal amnesia may exhibit poor hip control, evident in 

excessive anterior pelvic )lt, knee valgus, or an inability to properly engage the 

glutes during movements such as squats, lunges, or hip hinges. Weakness in hip 

extension and abduc)on may lead to instability during single-leg ac)vi)es, 

contribu)ng to an increased risk of injuries such as ilio)bial band syndrome or ACL 

tears. Gait abnormali)es, including excessive reliance on the quadriceps or an 

inefficient push-off phase, can also indicate gluteal dysfunc)on. Addi)onally, some 

individuals may report a feeling of )ghtness or discomfort in the lower body, 

despite stretching efforts, due to the underlying neuromuscular inhibi)on of the 

glutes. Recognizing these signs and symptoms is crucial for addressing gluteal 

amnesia and restoring proper movement paQerns. 

The Role of the Glutes in Movement and Stability 

References: 1, 3–6 

The gluteal muscles are a fundamental component of human movement, playing a 

pivotal role in locomo)on, postural control, and force produc)on. This muscle 

group consists of three primary muscles: the gluteus maximus, gluteus medius, 

and gluteus minimus, as well as a collec)on of deep lateral rotators that 

contribute significantly to pelvic and hip stability. These muscles are essen)al for 

various func)onal and athle)c movements, including walking, running, jumping, 

and maintaining balance. A comprehensive understanding of their structure and 
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func)on is cri)cal for physical therapists to effec)vely assess and rehabilitate 

movement dysfunc)ons and op)mize performance training. 

Gluteus Maximus - Anatomy 

The gluteus medius lies deep to the gluteus maximus and plays a key role in hip 

stability and movement. It originates from the external surface of the ilium, 

specifically between the anterior and posterior gluteal lines. The muscle fibers run 

downward and laterally, inser)ng into the lateral aspect of the greater trochanter 

of the femur. The muscle is innervated by the superior gluteal nerve (L4, L5, S1) 

and is engaged in lateral leg movements, as well as in maintaining pelvic stability 

during walking and running. Composed of a mix of type I (slow-twitch) and type II 

(fast-twitch) fibers, the gluteus medius is capable of both endurance and power-

based func)ons.  

Func)onally, the gluteus maximus is the primary hip extensor, responsible for 

powerful backward movement of the thigh. It is crucial in movements such as 

rising from a seated posi)on, ascending stairs, running, and explosive athle)c 

ac)ons. Addi)onally, it plays a role in hip external rota)on, assis)ng in lateral 

rota)on of the hip joint. The gluteus maximus also helps maintain posterior pelvic 

)lt, which is essen)al in counterac)ng excessive lumbar lordosis and stabilizing 

the spine during movement. Furthermore, it contributes to lateral stability, 

working in conjunc)on with the IT band to stabilize the pelvis and knee, 

par)cularly during single-leg stance and gait mechanics. Weakness in this muscle 

can lead to Trendelenburg gait, a condi)on characterized by excessive pelvic drop 

on the opposite side when walking. 

Gluteus Maximus – Posture and Movement 

Proper ac)va)on of the gluteus maximus is essen)al for maintaining op)mal 

posture and movement mechanics. This muscle plays a cri)cal role in 
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counterac)ng anterior pelvic )lt, which can lead to excessive lumbar lordosis and 

increased stress on the lower back. Insufficient ac)va)on of the gluteus maximus 

can result in compensatory movement paQerns, leading to over-reliance on the 

hamstrings and lower back muscles, which may contribute to chronic pain and 

dysfunc)on. 

In movement, the gluteus maximus provides the necessary power and stability 

required for explosive ac)ons such as sprin)ng and jumping. It also contributes to 

shock absorp)on during landing and decelera)on movements, helping to 

dissipate forces that would otherwise place excessive strain on the knees and 

lower back. Proper ac)va)on ensures efficient hip extension, which is 

fundamental in ac)vi)es like walking, running, and li^ing, reducing the risk of 

movement compensa)ons that can predispose individuals to injury. 

Gluteus Maximus - Injury Preven.on and Performance 

A well-func)oning gluteus maximus is key to preven)ng common musculoskeletal 

injuries. Weakness or under-ac)va)on of this muscle is associated with condi)ons 

such as lower back pain, anterior knee pain, and hip instability. By enhancing 

gluteus maximus strength and neuromuscular control, individuals can improve 

overall movement efficiency, reduce injury risk, and enhance performance in both 

athle)c and everyday ac)vi)es. 

In sports and high-performance se`ngs, op)mizing gluteus maximus ac)va)on 

translates to improved power output, accelera)on, and stability. Strong gluteal 

muscles enhance the ability to generate force through the posterior chain, leading 

to beQer sprint speed, jump height, and overall athle)cism. Addi)onally, proper 

gluteal func)on helps in maintaining alignment and stability during dynamic 

movements, contribu)ng to reduced risk of ACL injuries, hamstring strains, and 

lower back issues. 
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Gluteus Medius - Anatomy 

The gluteus medius lies deep to the gluteus maximus and plays a key role in hip 

stability and movement. It originates from the external surface of the ilium, 

specifically between the anterior and posterior gluteal lines. The muscle fibers run 

downward and laterally, inser)ng into the lateral aspect of the greater trochanter 

of the femur. Func)onally, the gluteus medius is responsible for hip abduc)on and 

contributes to both internal and external rota)on, depending on whether the 

anterior or posterior fibers are engaged. It also plays a crucial role in pelvic 

stabiliza)on during gait, par)cularly in preven)ng excessive drop of the 

contralateral hip during single-leg stance. The muscle is innervated by the superior 

gluteal nerve (L4, L5, S1) and is engaged in lateral leg movements, as well as in 

maintaining pelvic stability during walking and running. Composed of a mix of 

type I (slow-twitch) and type II (fast-twitch) fibers, the gluteus medius is capable 

of both endurance and power-based func)ons. Weakness in this muscle can lead 

to Trendelenburg gait, a condi)on characterized by excessive pelvic drop on the 

opposite side when walking. 

Gluteus Medius – Posture and Movement 

The gluteus medius is one of the primary stabilizers of the pelvis and hip, playing a 

cri)cal role in maintaining balance and proper alignment during movement. It is 

responsible for hip abduc)on and contributes to both internal and external 

rota)on depending on the posi)on of the hip. Func)onally, it is most ac)ve during 

single-leg stance, preven)ng the contralateral pelvic drop that would otherwise 

occur due to gravity’s pull. This func)on is par)cularly important during walking, 

running, and other weight-bearing ac)vi)es. 

A well-ac)vated and strong gluteus medius ensures op)mal frontal plane stability, 

which helps prevent compensatory movements such as excessive lateral trunk 

lean or knee valgus. Dysfunc)on in this muscle can lead to Trendelenburg gait, a 
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characteris)c hip drop on the unsupported side, o^en seen in individuals with 

weakness due to injury, neurological condi)ons, or post-surgical decondi)oning. 

Addi)onally, poor ac)va)on of the gluteus medius can contribute to lower back 

pain, as the lumbar spine compensates for deficient hip stabiliza)on. 

Gluteus Medius - Injury Preven.on and Performance 

The gluteus medius plays a crucial role in injury preven)on and performance, 

par)cularly in stabilizing the pelvis during weight-bearing ac)vi)es. Weakness in 

the gluteus medius is commonly linked to musculoskeletal condi)ons such as 

patellofemoral pain syndrome, ilio)bial band syndrome, and lower back pain. 

When this muscle is underac)ve, the body compensates by relying more on other 

structures, leading to overuse injuries, inefficient movement paQerns, and poor 

posture. One of the most significant issues associated with gluteus medius 

weakness is Trendelenburg gait, characterized by a drop of the pelvis on the 

opposite side during single-leg stance. 

Proper ac)va)on of the gluteus medius is essen)al for maintaining lower limb 

alignment, especially in ac)vi)es that involve running, jumping, or quick 

direc)onal changes. This muscle helps to prevent knee valgus and reduces stress 

on the hip and lumbar spine. For athletes who par)cipate in ac)vi)es requiring 

agility, lateral movement, or explosive power, such as sprinters, soccer players, 

and basketball players, having a strong gluteus medius is par)cularly beneficial. 

Exercises such as side-lying hip abduc)on, lateral band walks, and single-leg 

stance drills are effec)ve in strengthening the gluteus medius. Addi)onally, 

neuromuscular training to improve ac)va)on during dynamic movements like 

squa`ng and lunging can help op)mize performance and reduce the risk of injury. 
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Gluteus Minimus - Anatomy 

The gluteus minimus is the smallest and deepest of the three primary gluteal 

muscles. It originates from the external surface of the ilium and inserts onto the 

anterior aspect of the greater trochanter of the femur. This muscle has a higher 

propor)on of type I fibers, making it well-suited for postural control and 

endurance func)ons. 

Like the gluteus medius, the gluteus minimus plays a significant role in hip 

abduc)on, working synergis)cally to li^ the leg laterally. It also assists in hip 

internal rota)on, making it par)cularly important for maintaining proper femoral 

alignment during movement. Addi)onally, the gluteus minimus contributes to 

pelvic stability, ensuring proper posture and balance, par)cularly in ac)vi)es 

involving single-leg support such as walking, running, and stair climbing. 

Gluteus Minimus – Posture and Movement 

The gluteus minimus, while smaller and less prominent than the gluteus medius, 

plays a complementary yet dis)nct role in movement and stability. It func)ons as 

a hip abductor and is a primary contributor to hip internal rota)on, par)cularly 

when the hip is flexed. The anterior fibers of the gluteus minimus assist in guiding 

the femoral head within the acetabulum, ensuring smooth and stable hip joint 

mechanics. 

In terms of posture, the gluteus minimus contributes to deep hip stabiliza)on, 

reducing excessive movement at the femoral head and maintaining op)mal joint 

congruency. It also plays a crucial role in absorbing impact forces during dynamic 

ac)vi)es such as running, cu`ng, and jumping. Weakness or poor ac)va)on of 

the gluteus minimus can lead to hip instability, altered gait mechanics, and an 

increased risk of labral tears or femoroacetabular impingement (FAI) due to poor 

femoral head control. 
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Gluteus Minimius - Injury Preven.on and Performance 

The gluteus minimus is essen)al for maintaining deep hip stability and controlling 

femoral head alignment within the acetabulum. Weakness or poor ac)va)on of 

this muscle can contribute to hip instability, leading to increased risk for injuries 

such as femoroacetabular impingement, labral tears, and hip osteoarthri)s. 

Because the gluteus minimus plays a role in controlling hip internal rota)on, 

abduc)on, and pelvic stability during single-leg stance, deficits in its strength and 

func)on can also contribute to altered gait mechanics, leading to issues like 

compensatory knee or lumbar spine stress. 

In addi)on to these more direct consequences, poor gluteus minimus func)on 

may also exacerbate overuse injuries in surrounding structures. For example, 

when the gluteus minimus is underac)ve, the body may compensate by relying 

more on the iliopsoas or other hip flexors, resul)ng in altered mechanics that can 

contribute to groin strains or hip flexor )ghtness. Addi)onally, poor ac)va)on of 

the gluteus minimus can impair balance and coordina)on, increasing the risk of 

falls, especially in older adults or those recovering from injury. 

The gluteus minimus plays a significant role in enhancing performance by 

providing hip stabiliza)on during dynamic movements. It is par)cularly important 

for athletes who engage in sports requiring rota)onal movements, such as 

running, cu`ng, and pivo)ng. The gluteus minimus helps ensure proper femoral 

head control, which is crucial for effec)ve power transfer and efficient lower-limb 

func)on. Strong ac)va)on of the gluteus minimus helps improve movement 

efficiency by op)mizing the alignment and func)on of the hip joint. This can 

reduce energy leaks and enhance overall performance during ac)vi)es that 

require lateral and rota)onal movements, such as soccer, basketball, tennis, and 

volleyball. The gluteus minimus also contributes to shock absorp)on and 
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decelera)on during high-impact ac)vi)es, reducing the stress on other structures, 

like the knee and lumbar spine. 

Targeted exercises that strengthen the gluteus minimus, such as clamshells, lateral 

band walks, and hip abduc)on drills, can significantly improve its func)on in both 

injury preven)on and performance enhancement. These exercises not only help 

ac)vate the muscle during func)onal tasks but also contribute to beQer 

movement paQerns and coordina)on, leading to more efficient and injury-

resistant athle)c performance. 

Deep Lateral Rotators - Anatomy 

The deep lateral rotators of the hip include six muscles that are located beneath 

the gluteus maximus and contribute to hip stability and rota)onal control. These 

muscles are essen)al for maintaining proper alignment of the femoral head within 

the acetabulum and allowing controlled movement of the hip joint. The muscles 

that make up the deep lateral rotators are the piriformis, superior gemellus, 

inferior gemellus, obturator internus, obturator externus, and quadratus femoris. 

The piriformis originates from the anterior surface of the sacrum and inserts into 

the superior border of the greater trochanter. It is primarily responsible for 

external rota)on of the hip and abduc)on when the hip is flexed. The superior 

gemellus originates from the ischial spine and inserts into the medial surface of 

the greater trochanter, aiding in external rota)on and abduc)on. The inferior 

gemellus arises from the ischial tuberosity and inserts with the superior gemellus, 

performing similar func)ons in external rota)on and abduc)on. The obturator 

internus originates from the internal surface of the obturator membrane and 

inserts into the greater trochanter. It acts as an external rotator and stabilizer of 

the hip joint. The obturator externus arises from the external surface of the 

obturator membrane and inserts into the trochanteric fossa of the femur, aiding in 

external rota)on and stabiliza)on. Lastly, the quadratus femoris originates from 
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the lateral border of the ischial tuberosity and inserts on the intertrochanteric 

crest, mainly func)oning as an external rotator. 

Deep Lateral Rotators – Posture and Movement 

These muscles work together to provide rota)onal control and stability at the hip 

joint. They play an important role in controlling femoral mo)on, par)cularly 

during movements that involve twis)ng or turning the hip. The deep lateral 

rotators are cri)cal for maintaining pelvic stability and proper hip mechanics, 

especially during dynamic movements. They assist in stabilizing the femoral head 

within the acetabulum, ensuring that the hip joint moves smoothly and with 

appropriate alignment. Their role in controlling external rota)on and abduc)on of 

the hip is essen)al for maintaining balance and coordina)on, especially when 

transi)oning between different posi)ons, such as moving from a seated posi)on 

to standing or during single-leg stance ac)vi)es. 

During walking, running, or squa`ng, the deep lateral rotators ensure that the hip 

joint maintains proper orienta)on, preven)ng excessive movement that could 

lead to injury. These muscles also contribute to the efficiency of locomo)on by 

facilita)ng the rota)on of the lower extremity, which is crucial for forward 

propulsion and decelera)on during various ac)vi)es. The deep lateral rotators are 

vital for injury preven)on, par)cularly in preven)ng hip instability and overuse 

injuries. Weakness or dysfunc)on in these muscles can lead to compensatory 

movement paQerns, increasing the risk of injury to surrounding structures such as 

the ilio)bial (IT) band, gluteal muscles, and even the lumbar spine. For example, 

dysfunc)on in the piriformis or other deep rotators can lead to piriformis 

syndrome, a condi)on where the piriformis muscle compresses the scia)c nerve, 

causing pain, )ngling, and numbness down the leg. 

Weakness or )ghtness in the deep lateral rotators can also result in hip instability, 

which may lead to condi)ons such as femoroacetabular impingement (FAI), labral 
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tears, or hip osteoarthri)s. Inadequate ac)va)on of these muscles during dynamic 

movements can cause the femoral head to move excessively within the 

acetabulum, leading to joint dysfunc)on and increased wear on the car)lage. 

Addi)onally, these muscles play a key role in pelvic stabiliza)on during ac)vi)es 

like walking and running. Insufficient stabiliza)on during single-leg stance or 

weight-bearing ac)vi)es can lead to pelvic drop or excessive lateral trunk 

movement, both of which can result in knee, hip, and lower back pain over )me. 

Deep Lateral Rotators - Injury Preven.on and Performance 

The deep lateral rotators are also essen)al for improving athle)c performance, 

par)cularly in ac)vi)es requiring rota)onal and lateral movement. These muscles 

provide stability and control, enabling efficient transfer of force from the lower 

body to the trunk during ac)vi)es like sprin)ng, jumping, cu`ng, and pivo)ng. 

Athletes in sports such as soccer, basketball, tennis, and skiing rely on the deep 

lateral rotators to stabilize the pelvis and maintain proper alignment of the hip 

joint during quick changes in direc)on, lateral movements, and rota)on. 

Strengthening these muscles helps reduce the risk of injury while enhancing 

agility, speed, and overall performance. 

The deep lateral rotators also assist in decelera)on during high-impact ac)vi)es, 

which is cri)cal for preven)ng injuries. During the eccentric phase of movement, 

such as when an athlete lands from a jump or quickly decelerates to change 

direc)on, the deep rotators help control femoral movement and reduce stress on 

the knee and lower back. The deep lateral rotators of the hip play a vital role in 

maintaining hip stability, controlling rota)onal movements, and contribu)ng to 

efficient lower-limb mechanics. Their func)on is essen)al for proper posture and 

movement during both daily ac)vi)es and athle)c performance. Weakness or 

dysfunc)on in these muscles can lead to a variety of injuries, par)cularly in the 

hip, knee, and lower back. 
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Targeted strengthening of the deep lateral rotators through exercises like 

clamshells, external rota)on drills, and lateral band walks can enhance hip 

stability, improve athle)c performance, and reduce injury risk. By focusing on 

these muscles, individuals can op)mize their movement paQerns, reduce 

compensatory strategies, and ensure long-term func)onal health for the hip joint 

and surrounding structures. 

Sec)on 1 Key Words 

Type 1 Muscle Fibers – Muscle fibers that are highly resistant to fa)gue and 

specialized for sustained, endurance-based ac)vi)es 

Type 2 Muscle Fibers – Muscle fibers that produce the highest force output and 

are designed for short bursts of maximal strength and speed; they have fewer 

mitochondria and rely primarily on anaerobic metabolism for energy produc)on 

Femoroacetabular Impingement (FAI) – A condi)on in which abnormal contact 

between the femoral head and the acetabulum leads to hip joint dysfunc)on, 

pain, and poten)al joint damage 

Sec)on 1 Summary 

The gluteal muscles are essen)al for movement, stability, and overall 

musculoskeletal health. However, factors such as prolonged si`ng, poor posture, 

and improper movement paQerns can lead to weakness or inhibi)on, a condi)on 

known as gluteal amnesia, or "dead buQ syndrome." This dysfunc)on disrupts 

biomechanics, increases compensatory movement paQerns, and raises the risk of 

injury. Understanding the role of the glutes in movement and stability is crucial for 

preven)ng dysfunc)on, improving performance, and maintaining overall 

musculoskeletal well-being. 

17



Sec)on 2: Pathophysiology and Contribu)ng Factors 
This sec)on will explore the underlying pathophysiology of gluteal amnesia, 

focusing on key contribu)ng factors such as prolonged si`ng, postural 

imbalances, neuromuscular inhibi)on, and movement compensa)ons. It will 

examine how a sedentary lifestyle leads to adap)ve shortening of the hip flexors, 

par)cularly the iliopsoas and rectus femoris, crea)ng reciprocal inhibi)on of the 

gluteal muscles. This imbalance alters pelvic alignment, increasing anterior pelvic 

)lt and lumbar lordosis, which further disrupts op)mal gluteal recruitment 

paQerns. 

Impact of a Sedentary Lifestyle on Glute Ac)va)on 

References: 3, 5, 7, 8 

A sedentary lifestyle, par)cularly one that involves prolonged si`ng, is a major 

contributor to gluteal dysfunc)on. When the body remains in a seated posi)on for 

extended periods, it undergoes physiological and neuromuscular adapta)ons that 

inhibit proper glute ac)va)on. This inac)vity leads to muscle imbalance, 

movement compensa)ons, and an increased risk of musculoskeletal dysfunc)on. 

The consequences of a sedentary lifestyle are not just limited to localized 

weakness but also affect overall movement efficiency, posture, and injury 

suscep)bility. 

Mechanisms of Muscle Inhibi.on Due to Prolonged SiFng 

One of the primary ways prolonged si`ng affects the gluteal muscles is through 

neuromuscular inhibi)on. When the body is seated for extended periods, the hip 

flexors remain in a shortened posi)on while the glutes remain in a lengthened and 

inac)ve state. Over )me, this imbalance leads to reciprocal inhibi)on, a process in 

which the )ght and overac)ve hip flexors suppress the ac)va)on of their 
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antagonist muscles, the glutes. This inhibi)on prevents the glutes from engaging 

efficiently when needed, such as during walking, running, or standing. 

Addi)onally, prolonged si`ng alters pelvic alignment. As the hip flexors )ghten, 

they create an excessive anterior pelvic )lt, increasing lumbar lordosis. This 

postural shi^ places addi)onal strain on the lower back and reduces the ability of 

the gluteus maximus to generate force during hip extension. The more the pelvis 

remains in this anteriorly )lted posi)on, the harder it becomes for the glutes to 

engage properly, reinforcing a cycle of weakness and compensatory movement 

paQerns. 

Another key factor in gluteal inhibi)on is decreased propriocep)ve input. When 

muscles are inac)ve for long periods, the brain receives less sensory feedback 

from them, leading to reduced neuromuscular control. The body begins to rely 

more on muscles that are s)ll receiving input, such as the hamstrings and lumbar 

extensors, further diminishing gluteal recruitment. Over )me, these 

compensa)ons become ingrained, making it more difficult to restore proper glute 

func)on without targeted interven)on. 

Reduced Neuromuscular Control and Muscle Atrophy 

A lack of regular ac)va)on not only inhibits the gluteal muscles but also 

contributes to muscle atrophy and neuromuscular decondi)oning. When muscles 

are not used frequently, they lose both strength and coordina)on, further 

impairing movement efficiency. 

One of the primary consequences of prolonged inac)vity is a reduc)on in motor 

unit recruitment. The nervous system adapts to frequent paQerns of use, 

priori)zing muscles that are regularly engaged. In a sedentary individual, this 

means that the body starts favoring the hip flexors, quadriceps, and lower back 

muscles while gradually suppressing the ac)va)on of the glutes. As a result, the 
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threshold for gluteal ac)va)on increases, making it harder for these muscles to 

engage during func)onal movements. 

In addi)on to neuromuscular changes, prolonged disuse leads to structural 

adapta)ons within the muscle fibers. The gluteal muscles, par)cularly the gluteus 

maximus, are composed primarily of Type II fast-twitch fibers, which are 

responsible for explosive movements and high-force produc)on. However, when 

these muscles are not used regularly, they begin to atrophy, and there may be a 

shi^ toward slower, weaker muscle fiber types. This results in reduced power, 

endurance, and overall force genera)on, further diminishing the glutes’ ability to 

stabilize the hips and lower back during movement. 

As the gluteal muscles weaken, the body compensates by increasing reliance on 

surrounding muscle groups. The hamstrings o^en take on a greater role in hip 

extension, while the lumbar extensors compensate for the lack of stability from 

the glutes. These compensatory paQerns can lead to overuse injuries, chronic 

lower back pain, and even knee instability due to poor movement mechanics. 

Clinical Signs and Assessment Techniques 

Recognizing the signs of gluteal dysfunc)on is essen)al for early interven)on and 

effec)ve rehabilita)on. When the gluteal muscles are inhibited or weak, 

individuals o^en develop compensatory movement paQerns that place excessive 

strain on other muscle groups, leading to pain, instability, and dysfunc)on. 

Clinicians and movement specialists should be able to iden)fy these dysfunc)ons 

through posture, movement analysis, and specific clinical assessments. 

One of the most evident signs of gluteal dysfunc)on is excessive anterior pelvic 

)lt, which results from a combina)on of )ght hip flexors and weak glutes. This 

posture presents as an exaggerated curve in the lower back (lumbar lordosis) and 

a forward rota)on of the pelvis. The increased lumbar extension places greater 
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stress on the lower spine and alters movement mechanics, par)cularly during 

walking, running, and standing. Individuals with anterior pelvic )lt o^en 

experience lower back discomfort and may struggle to maintain proper hip 

extension, further exacerba)ng gluteal inhibi)on. 

Another common indicator of gluteal dysfunc)on is poor hip extension control. 

The gluteus maximus is the primary muscle responsible for hip extension, but 

when it is weak or inhibited, the body compensates by overusing the hamstrings 

and lumbar extensors. This can be observed during func)onal movements such as 

walking, running, or standing up from a chair, where individuals may demonstrate 

excessive lumbar extension (arching of the lower back) or increased knee flexion 

to make up for the lack of glute ac)va)on. Over )me, this compensa)on can 

contribute to hamstring overuse injuries, chronic lower back pain, and decreased 

overall movement efficiency. 

Weakness in hip abduc)on and external rota)on is another key sign of gluteal 

dysfunc)on, par)cularly involving the gluteus medius and gluteus minimus. These 

muscles play a crucial role in stabilizing the pelvis, especially during single-leg 

stance ac)vi)es such as walking, running, or climbing stairs. When the gluteus 

medius is weak, individuals may compensate by overusing the tensor fasciae latae 

(TFL) or quadratus lumborum, leading to excessive hip shi^ing, lateral trunk 

movement, or knee valgus. These compensatory paQerns can increase the risk of 

ilio)bial (IT) band syndrome, patellofemoral pain syndrome, and hip instability. 

To accurately assess gluteal dysfunc)on, clinicians can use several movement-

based tests. 

The glute bridge test evaluates the ability of the gluteus maximus to extend the 

hips. The pa)ent lies on their back with knees bent and feet flat on the floor, then 

li^s the hips toward the ceiling. In individuals with weak glutes, the hamstrings or 

lower back muscles o^en dominate the movement, leading to cramping or 

21



excessive lumbar extension. The inability to fully extend the hips without 

compensa)on suggests gluteal inhibi)on. 

The Trendelenburg test assesses the func)on of the gluteus medius by observing 

pelvic stability during single-leg stance. The pa)ent stands on one leg while the 

clinician observes the posi)on of the contralateral hip. A posi)ve Trendelenburg 

sign occurs when the unsupported side of the pelvis drops, indica)ng gluteus 

medius weakness. This instability can contribute to hip pain, knee valgus, and 

lower back dysfunc)on. 

The single-leg squat test is a func)onal test that helps iden)fy compensatory 

movement paQerns related to gluteal weakness. The pa)ent performs a slow, 

controlled squat on one leg while the clinician observes for excessive knee valgus, 

hip shi^ing, or lateral trunk lean. These compensa)ons indicate inadequate glute 

ac)va)on and poor neuromuscular control, increasing the risk of lower extremity 

injuries. 

The hip extension firing pa6ern test evaluates the sequence of muscle ac)va)on 

during prone hip extension. Ideally, the gluteus maximus should ac)vate first, 

followed by the hamstrings and lumbar extensors. If the hamstrings or lower back 

muscles fire before the glutes, it suggests a paQern of gluteal inhibi)on, 

reinforcing the need for targeted neuromuscular retraining. 

In addi)on to these tests, clinicians should assess )ssue )ghtness and mobility 

restric)ons, par)cularly in the hip flexors, to determine the extent of reciprocal 

inhibi)on affec)ng glute ac)va)on. Combining these assessments with pa)ent 

history and func)onal movement analysis provides a comprehensive 

understanding of gluteal dysfunc)on and guides the development of effec)ve 

rehabilita)on strategies. 
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By using these assessment techniques, clinicians can accurately diagnose gluteal 

dysfunc)on and implement targeted interven)ons to restore proper ac)va)on 

paQerns, improve movement efficiency, and reduce the risk of compensatory 

injuries. 

A sedentary lifestyle has a profound impact on glute ac)va)on, leading to 

neuromuscular inhibi)on, muscle atrophy, and compensatory movement paQerns. 

Prolonged si`ng shortens the hip flexors, alters pelvic alignment, and reduces 

propriocep)ve input, all of which contribute to gluteal dysfunc)on. Over )me, 

these adapta)ons weaken the glutes, increase reliance on secondary muscle 

groups, and elevate the risk of pain and injury. Recognizing the clinical signs of 

gluteal dysfunc)on and implemen)ng appropriate assessment techniques are 

crucial for addressing these issues. By restoring proper neuromuscular control, 

improving posture, and incorpora)ng targeted strengthening exercises, individuals 

can enhance glute func)on, op)mize movement paQerns, and reduce the risk of 

long-term musculoskeletal imbalances. 

Muscle Compensa)on PaLerns 

References: 8-10 

The dysfunc)on and compensatory paQerns of overuse of adjacent muscle groups 

due to gluteal amnesia can result in altered movement paQerns and various 

musculoskeletal pain syndromes. A comprehensive understanding of these 

compensatory mechanisms is essen)al for effec)ve assessment and interven)on 

strategies. 

Overac.ve Hip Flexors and Lower Back Muscles 

In individuals with gluteal amnesia, the underac)vity of the gluteal muscles o^en 

leads to the overac)va)on of the hip flexors and lower back muscles. Prolonged 
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periods of si`ng can cause the hip flexors, including the iliopsoas and rectus 

femoris, to become shortened and hypertonic. This adap)ve shortening results in 

an anterior pelvic )lt, which increases lumbar lordosis and places addi)onal stress 

on the lumbar spine. The overac)ve hip flexors can reciprocally inhibit the gluteus 

maximus, further diminishing its ac)va)on poten)al. Consequently, the erector 

spinae muscles in the lower back may become overac)ve to compensate for the 

weakened hip extension capacity, leading to increased lumbar extension and 

poten)al discomfort.  

Dysfunc.onal Movement PaOerns and Pain Syndromes 

The compensatory overuse of hip flexors and lower back muscles due to gluteal 

amnesia can lead to various dysfunc)onal movement paQerns and associated pain 

syndromes. For instance, individuals may exhibit knee valgus, where the knees 

collapse inward during ac)vi)es like squa`ng or running. This misalignment 

increases the risk of knee injuries, including patellofemoral pain syndrome and 

anterior cruciate ligament (ACL) tears. Addi)onally, overreliance on the 

hamstrings and lower back muscles for hip extension can result in hamstring 

strains and chronic lower back pain. These dysfunc)onal paQerns not only impair 

performance but also elevate the likelihood of injury across the kine)c chain.  

Iden.fying Compensa.on in Movement Assessments 

Accurate iden)fica)on of compensatory paQerns is essen)al for addressing 

gluteal amnesia. Clinicians and movement specialists can employ various 

assessments to detect these compensa)ons. The Prone Hip Extension Test, for 

example, involves the individual lying face down and li^ing a leg while the 

sequence of muscle ac)va)on is observed. Ideally, the gluteus maximus should 

ac)vate first, followed by the hamstrings and lumbar extensors. A delayed or 

absent gluteal ac)va)on indicates compensa)on. Similarly, the Overhead Squat 
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Assessment can reveal compensatory paQerns such as knee valgus, excessive 

forward lean, or an anterior pelvic )lt, all of which may suggest gluteal 

dysfunc)on. Gait analysis is another valuable tool, as observing walking or running 

mechanics can help iden)fy compensatory movements like excessive lumbar 

extension or hip hiking, indica)ve of gluteal inhibi)on.  

By recognizing these compensatory paQerns through targeted assessments, 

physical therapists can develop individualized interven)ons aimed at restoring 

proper gluteal func)on, thereby enhancing movement efficiency and reducing the 

risk of injury. 

Propriocep)on and Its Link to Muscle Ac)va)on 

References: 11–13 

Propriocep)on plays a crucial role in maintaining balance, posture, and precise 

movement execu)on by integra)ng sensory input with motor output. Muscle 

spindles, located within the muscle belly, detect changes in muscle length and the 

rate of stretch, providing cri)cal feedback for reflexive muscle contrac)on and fine 

motor control. Golgi tendon organs, situated at the junc)on between muscles and 

tendons, monitor tension within the muscle and act as protec)ve mechanisms to 

prevent excessive force genera)on that could lead to injury. Joint 

mechanoreceptors, found in the joint capsules and ligaments, contribute to joint 

posi)on awareness and stability by relaying informa)on about compression, 

pressure, and movement direc)on. This con)nuous sensory feedback is processed 

by the central nervous system, par)cularly the spinal cord, brainstem, cerebellum, 

and cerebral cortex, which work together to adjust muscle ac)va)on paQerns and 

ensure smooth, coordinated movements. The cerebellum, o^en referred to as the 

"coordina)on center" of the brain, plays a vital role in integra)ng propriocep)ve 

signals with visual and ves)bular inputs to refine motor control. Addi)onally, the 
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somatosensory cortex interprets propriocep)ve data to maintain body awareness 

in space. When propriocep)ve func)on is impaired, due to injury, neurological 

condi)ons, or lack of sensory input, motor control deficits such as poor 

coordina)on, instability, and an increased risk of falls can occur. Rehabilita)on 

strategies, such as balance training, kinesthe)c awareness exercises, and 

neuromuscular re-educa)on, aim to enhance propriocep)ve sensi)vity and 

restore op)mal movement paQerns. 

Muscle func)on depends on propriocep)ve input to adjust force produc)on, 

maintain posture, and execute precise movements. Muscle spindles, embedded 

within skeletal muscles, monitor changes in muscle length and speed of stretch. 

When a rapid stretch occurs, they trigger a reflexive contrac)on known as the 

stretch reflex, which enhances postural stability and prevents muscle damage. 

Golgi tendon organs, located at the muscle-tendon junc)on, play an opposing role 

by detec)ng excessive tension and triggering an inhibitory response to reduce 

force output and protect the musculotendinous unit from injury. Joint 

mechanoreceptors contribute to propriocep)on by providing spa)al awareness of 

limb posi)oning and movement direc)on, which is essen)al for coordinated 

mo)on. 

Propriocep)on, the sense of body posi)on and movement, involves complex 

processing at mul)ple levels of the central nervous system. Propriocep)ve 

informa)on is collected from specialized receptors in muscles, joints, and skin, 

and is transmiQed to the CNS for interpreta)on. At the spinal cord level, the body 

can rapidly respond to sensory input through reflexive ac)ons that occur without 

higher brain involvement, enabling immediate adjustments to movement. 

Reflexive responses such as the muscle stretch reflex allow for swi^ correc)ons to 

muscle length and tension, o^en before the individual is consciously aware of the 

need to adjust. Once propriocep)ve signals ascend to higher centers in the 

brainstem, integra)on with other sensory inputs, such as ves)bular and visual 
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cues, occurs to refine motor control. The cerebellum, which plays a cri)cal role in 

coordina)ng movement, integrates propriocep)ve feedback with these addi)onal 

sensory signals to maintain balance, smooth movement, and accurate motor 

execu)on. Higher-order processing occurs at the sensorimotor cortex of the brain, 

where voluntary motor ac)ons are planned and executed based on real-)me 

sensory feedback and learned experiences. This complex system allows for fine-

tuning of movements and enables individuals to perform precise tasks, from 

walking to more complex ac)ons like playing sports. 

Key Feedback Mechanisms in Sensory-Motor Integra.on 

The muscle stretch reflex, or myota)c reflex, is one of the most well-known spinal 

reflexes. It is a monosynap)c reflex arc, meaning it involves a direct connec)on 

between a sensory neuron and a motor neuron, which allows for a rapid 

response. This reflex occurs when a muscle is stretched, triggering a contrac)on of 

the same muscle to resist further stretching. A common example is the patellar 

tendon reflex (or knee-jerk), where a tap on the patellar tendon results in 

immediate knee extension. For physical therapists, understanding and assessing 

reflexes is a useful diagnos)c tool for evalua)ng neurological func)on. Abnormal 

reflex responses can indicate central nervous system dysfunc)on; hyperreflexia 

(exaggerated reflexes) is o^en observed in upper motor neuron lesions, while 

hyporeflexia (diminished reflexes) may suggest peripheral nerve damage. 

The Golgi tendon organ (GTO) reflex, in contrast to the muscle stretch reflex, 

provides inhibitory feedback to protect muscles from overloading. Located in the 

tendon, the GTO senses changes in muscle tension. When excessive tension 

builds, the GTO sends signals to the central nervous system to inhibit further 

muscle contrac)on, thereby preven)ng poten)al damage to the muscle or 

tendon. This feedback mechanism is par)cularly important in ac)vi)es that 

involve high load or dynamic movements, such as weightli^ing or sprin)ng. In 
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clinical prac)ce, therapists can use the GTO reflex advantageously in techniques 

like contract-relax stretching in propriocep)ve neuromuscular facilita)on. This 

method ac)vates the GTO to facilitate muscle relaxa)on and improve flexibility. 

Understanding the GTO reflex is also crucial for preven)ng injuries in athletes, 

par)cularly in dynamic sports or resistance training, where overstretching or 

excessive force can lead to tendon or muscle strain. 

The cerebellum plays a central role in motor coordina)on and the fine-tuning of 

movement. It integrates propriocep)ve input from muscles and joints with 

informa)on from the ves)bular system and visual cues. The cerebellum's func)on 

is to monitor ongoing movements, compare them to planned motor programs, 

and make rapid adjustments to ensure smooth and coordinated execu)on. When 

the cerebellum is impaired, due to condi)ons such as stroke, neurodegenera)ve 

diseases like Parkinson’s disease, or mul)ple sclerosis, pa)ents may experience 

motor dysfunc)ons, including ataxia (lack of voluntary coordina)on), dysmetria 

(impaired ability to gauge movement distance), and difficulty maintaining balance. 

For physical therapists, understanding the cerebellum’s role is essen)al when 

designing rehabilita)on programs for pa)ents with neurological condi)ons that 

affect balance and motor control. 

The ves)bular system in the inner ear provides crucial sensory informa)on about 

head posi)on and movement in space. It works closely with propriocep)ve and 

visual inputs to maintain balance and postural stability. The integra)on of 

ves)bular informa)on with propriocep)on allows individuals to make con)nuous 

adjustments to maintain posture and avoid falls. Ves)bular dysfunc)on can lead 

to symptoms such as dizziness, ver)go, and an increased risk of falls. Common 

causes of ves)bular impairment include benign paroxysmal posi)onal ver)go 

(BPPV), ves)bular neuri)s, and post-concussion syndrome. In such cases, physical 

therapists can use specialized techniques, like ves)bular rehabilita)on therapy 

(VRT), to help pa)ents re-establish proper ves)bular input and improve balance. 
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Assessment tools for propriocep)ve deficits are essen)al for iden)fying 

impairments and guiding rehabilita)on. Joint posi)on sense tes)ng evaluates an 

individual’s ability to perceive limb posi)oning without visual input, o^en 

measured through reposi)oning tasks. Balance and postural stability tests, such as 

the Balance Error Scoring System and the Y-Balance Test, assess an individual’s 

ability to maintain equilibrium under different condi)ons. Force plate analysis 

provides objec)ve measures of postural sway and weight distribu)on, offering 

insights into dynamic stability. Func)onal movement assessments, such as the 

Func)onal Movement Screen and the Star Excursion Balance Test, analyze 

movement quality and detect propriocep)ve deficits that may contribute to 

altered neuromuscular control. Electromyography and mo)on capture systems 

offer advanced analyses of muscle ac)va)on paQerns and kinema)c efficiency, 

helping clinicians assess the impact of propriocep)ve deficits on movement. 

Addi)onally, vibrotac)le and sensory perturba)on tes)ng, such as tendon 

vibra)on or unstable surface training, challenge propriocep)ve pathways and 

provide valuable informa)on about adap)ve motor responses. 

Incorpora)ng propriocep)ve assessments into clinical prac)ce enables healthcare 

providers to develop targeted interven)ons aimed at enhancing neuromuscular 

control, reducing injury risk, and op)mizing movement efficiency. By addressing 

propriocep)ve deficits through specific training protocols, such as balance 

exercises, neuromuscular re-educa)on, and sensorimotor retraining, clinicians can 

help pa)ents restore func)onal movement paQerns and improve overall 

performance. 
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Sec)on 2 Key Words 

Glute Bridge Test – A physical test where a person lies on their back with their 

knees bent and feet flat on the floor, then li^s their hips off the ground, engaging 

the gluteal muscles; used to assess gluteal strength and motor control 

Sensorimotor Cortex – A region of the brain responsible for processing sensory 

input and coordina)ng voluntary movement; integrates touch, propriocep)on, 

and motor control to guide movement 

Golgi Tendon Organ – A sensory receptor located in tendons that detects changes 

in muscle tension; helps prevent muscle injury by signaling the brain to inhibit 

excessive muscle contrac)on when tension is too high 

Dysmetria – A condi)on characterized by the inability to properly gauge the 

distance, speed, or force of a movement, o^en resul)ng in overshoo)ng or 

undershoo)ng the intended target; commonly seen in neurological disorders 

affec)ng motor coordina)on 

Sec)on 2 Summary 

Understanding the pathophysiology of gluteal amnesia is essen)al for recognizing 

its impact on movement efficiency and musculoskeletal health. Prolonged si`ng, 

postural imbalances, and neuromuscular inhibi)on create a cascade of 

dysfunc)on, with adap)ve shortening of the hip flexors, par)cularly the iliopsoas 

and rectus femoris, leading to reciprocal inhibi)on of the gluteal muscles. This 

imbalance alters pelvic alignment, increasing anterior pelvic )lt and lumbar 

lordosis, further disrup)ng proper gluteal ac)va)on. 
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Sec)on 3: Neurophysiology of Glute Ac)va)on 
Neuroplas)city, the brain’s ability to reorganize neural connec)ons in response to 

ac)vity or injury, plays a key role in restoring proper muscle ac)va)on. By 

understanding the motor cortex-motor neuron connec)on and the impact of 

neuroplas)city, physical therapists can design effec)ve interven)ons to improve 

glute ac)va)on, enhance motor control, and prevent further dysfunc)on. This 

sec)on will explore the rela)onship between neuroplas)city, the motor cortex, 

and glute ac)va)on, and discuss rehabilita)on strategies to promote op)mal 

movement paQerns. 

Neuroplas)city and Maladap)ve Changes Due to Disuse 

References: 14–16 

Neuroplas)city is the brain's inherent ability to reorganize itself by forming new 

neural connec)ons in response to experiences, learning, or injury. This dynamic 

adaptability allows the nervous system to adjust and compensate for changes in 

the environment or body. While neuroplas)city is typically beneficial for recovery 

and func)onal improvement, it can also lead to detrimental changes when disuse 

occurs. Disuse, defined as prolonged inac)vity due to immobiliza)on, injury, or 

sedentary behavior, triggers a series of maladap)ve neuroplas)c processes that 

can hinder recovery and exacerbate func)onal deficits. 

The process of neuroplas)city during disuse primarily involves the weakening and 

eventual atrophy of neural pathways that control unused muscles or movements. 

As certain muscles or joints are no longer ac)vely engaged, the brain reduces its 

neural representa)on of those areas, leading to diminished neural ac)vity in the 

sensorimotor cortex. The corresponding regions responsible for motor control and 

sensory input can shrink, and in some cases, the connec)ons between these areas 
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may weaken or become less efficient. This reduc)on in neural ac)vity can have 

significant func)onal consequences, such as impaired muscle strength, decreased 

coordina)on, and reduced propriocep)ve awareness. 

Furthermore, disuse impairs sensory feedback loops that are essen)al for proper 

motor control. Propriocep)on, or the ability to sense the posi)on and movement 

of the body, relies on the integra)on of input from muscles, joints, and sensory 

receptors. When disuse occurs, the brain becomes less adept at receiving and 

processing this sensory informa)on, which can lead to diminished motor 

performance. This decrease in sensory integra)on contributes to dysfunc)on, as 

the brain is less capable of execu)ng coordinated movements, and muscle 

imbalances may develop. Prolonged disuse also affects the efficiency of motor 

planning and execu)on, resul)ng in a loss of fluidity in movement and increased 

reliance on compensatory strategies. 

Maladap.ve Motor PaOerns and Their Consequences 

The neural and muscular changes that occur with disuse o^en lead to the 

development of maladap)ve motor paQerns. These are abnormal, compensatory 

movement strategies that the body adopts to overcome limita)ons imposed by 

pain, weakness, or immobility. While these compensa)ons may ini)ally enable the 

individual to perform daily ac)vi)es, they o^en reinforce inefficient movement 

strategies that can lead to long-term dysfunc)on. 

Maladap)ve motor paQerns typically arise as the body aQempts to compensate 

for weakness or discomfort by altering movement execu)on. For example, an 

individual recovering from an ankle sprain may develop a limp that shi^s the 

body’s weight onto the opposite leg, thus avoiding stress on the injured ankle. 

While this compensatory paQern may provide immediate relief, it can place undue 

stress on other joints, such as the hip or knee, leading to muscle imbalances, joint 

instability, and altered movement mechanics. Similarly, pa)ents with chronic back 
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pain may adopt a protec)ve posture that minimizes spinal movement, which over 

)me can lead to s)ffness and muscle atrophy in the back muscles. 

In cases where the brain has been forced to rely on maladap)ve movement 

paQerns, these paQerns o^en become ingrained and resistant to change. The 

more a maladap)ve paQern is repeated, the stronger the neural pathways 

associated with that paQern become, making it increasingly difficult to restore 

normal movement. As a result, pa)ents may experience a cycle of worsening 

dysfunc)on, where compensatory movement paQerns exacerbate the original 

problem. This phenomenon is par)cularly evident in neurological disorders, such 

as stroke, where altered motor control leads to abnormal postural adjustments 

and movement strategies. The failure to correct these maladap)ve paQerns can 

contribute to persistent pain, muscular imbalances, and even secondary injuries. 

The consequences of maladap)ve motor paQerns are far-reaching. Not only do 

these paQerns diminish movement efficiency, but they can also increase the risk 

of musculoskeletal injuries. For instance, abnormal loading on joints and )ssues 

can lead to strain, inflamma)on, and, ul)mately, )ssue damage. The development 

of muscle imbalances can create further instability, affec)ng overall mobility and 

func)onal capacity. Addi)onally, maladap)ve motor paQerns may contribute to 

emo)onal and psychological distress, as pa)ents struggle to adapt to their altered 

movement strategies, experience pain, or feel frustrated with their reduced 

func)onal abili)es. 

Strategies to Reverse Maladap.ve Adapta.ons 

Although maladap)ve motor paQerns and disuse-induced neuroplas)c changes 

may seem difficult to overcome, the brain’s capacity for neuroplas)city also offers 

the poten)al for recovery and reorganiza)on. Through targeted rehabilita)on 

strategies, it is possible to reverse the nega)ve effects of disuse and retrain the 

brain and body to restore func)onal, efficient movement paQerns. 
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Targeted Rehabilita)on Exercises are a cornerstone of reversing maladap)ve 

adapta)ons. These exercises aim to improve strength, flexibility, coordina)on, and 

range of mo)on while gradually reac)va)ng the muscles and neural pathways 

involved in proper movement. Func)onal exercises, such as squats, lunges, and 

step-ups, are o^en used to retrain muscles and joints for specific tasks. 

Addi)onally, exercises that incorporate dynamic movement, such as walking, 

running, or li^ing, can promote coordina)on and reinforce appropriate motor 

paQerns. Rehabilita)on exercises should be progressively loaded to challenge the 

nervous system and encourage the forma)on of new neural connec)ons. 

Consistency is key, as repeated engagement of the correct movement paQerns will 

s)mulate the brain to reorganize and strengthen these pathways. 

Task-Specific Training emphasizes prac)cing movements and tasks that are directly 

relevant to the pa)ent’s daily life and func)onal goals. By repeatedly engaging in 

specific tasks, such as standing, walking, or performing li^ing mo)ons, pa)ents 

can facilitate the development of motor paQerns that mirror real-world ac)vi)es. 

Task-specific training helps the brain to form new neural circuits associated with 

par)cular motor tasks, while also improving propriocep)on and sensory 

integra)on. This approach is par)cularly beneficial in neurological rehabilita)on, 

where regaining basic motor skills is essen)al to the pa)ent's recovery. The more 

specific and relevant the training is to the pa)ent’s needs, the more likely the 

brain is to adapt and create func)onal motor pathways. 

Propriocep)ve Training is essen)al for rebuilding the body's sense of posi)on and 

movement. Propriocep)on is o^en diminished due to disuse, making it 

challenging for pa)ents to move with coordina)on and stability. Propriocep)ve 

exercises aim to challenge balance, joint stability, and body awareness. Common 

exercises include balance training on unstable surfaces, single-leg stances, and 

ac)vi)es that require precise joint control, such as joint mobiliza)ons or dynamic 

stretches. These exercises s)mulate sensory receptors in muscles, tendons, and 
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joints, improving the brain’s ability to integrate sensory feedback and maintain 

proper posture and balance during movement. 

Func)onal Electrical S)mula)on (FES) is a valuable tool in cases of severe disuse 

or paralysis, where voluntary muscle ac)va)on is compromised. FES delivers 

electrical impulses to muscles, promo)ng contrac)on and movement. This 

s)mula)on helps prevent muscle atrophy and encourages the forma)on of new 

neural pathways, which are crucial for restoring motor func)on. FES can be used 

to enhance strength and coordina)on in pa)ents with neurological deficits, such 

as those recovering from stroke, spinal cord injury, or other condi)ons that impair 

voluntary muscle control. 

Mirror Therapy and Mental Imagery are non-invasive techniques that can facilitate 

neuroplas)c changes by leveraging the brain’s ability to process visual and 

cogni)ve informa)on. Mirror therapy involves using a mirror to create the illusion 

of movement in a non-func)onal limb, helping to ac)vate motor pathways and 

reduce pain or discomfort. Mental imagery, which involves visualizing movement 

without physically performing it, can s)mulate neural ac)vity in the same areas of 

the brain used during actual movement. These approaches are par)cularly 

effec)ve for pa)ents with complex or persistent movement dysfunc)on, as they 

can promote motor learning without the need for physical exer)on. 

Graded Motor Imagery (GMI) is a systema)c approach designed to improve motor 

control and reduce pain. It involves several phases, beginning with the percep)on 

of movement (e.g., le^/right discrimina)on exercises), progressing to more 

complex tasks such as visualizing the movement of specific limbs or joints, and 

ul)mately reintroducing actual movement. GMI helps to retrain the brain’s motor 

representa)on and encourages the forma)on of new motor pathways. 

Finally, educa)on and behavioral modifica)on play a cri)cal role in reversing 

maladap)ve motor paQerns. Pa)ents must be educated about the importance of 
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movement and the risks associated with disuse and compensatory strategies. 

Understanding the consequences of prolonged inac)vity can mo)vate pa)ents to 

incorporate regular movement into their daily rou)nes and avoid reinforcing 

harmful paQerns. Behavioral modifica)on techniques, including cogni)ve-

behavioral therapy (CBT), can help pa)ents address emo)onal or psychological 

barriers to recovery, fostering a posi)ve mindset toward rehabilita)on. 

By implemen)ng these strategies in a comprehensive rehabilita)on plan, physical 

therapists can guide pa)ents toward restoring proper movement paQerns and 

enhancing neuroplas)c adapta)on. These approaches, when used in combina)on, 

can help reverse the effects of disuse, promote func)onal recovery, and improve 

overall quality of life. Through consistent and targeted interven)on, neuroplas)c 

changes can be harnessed to restore movement efficiency and prevent the long-

term consequences of maladap)ve adapta)ons. 

Motor Cortex and Motor Neuron Connec)on in Glute Ac)va)on 

References: 12, 17, 18 

This sec)on explores the connec)on between the motor cortex, motor neurons, 

and glute ac)va)on. The glutes play a central role in a range of func)onal 

movements, and their proper ac)va)on is essen)al for maintaining op)mal 

posture, balance, and performance. However, dysfunc)on in the brain-muscle 

communica)on pathways can lead to inefficient motor paQerns and 

compensatory movements. Understanding how the motor cortex controls the 

glutes and the impact of this connec)on on overall movement is vital for physical 

therapists seeking to enhance motor control and rehabilita)on outcomes. This 

sec)on will discuss brain-muscle connec)vity, motor control of the glutes, and 

strategies to improve glute ac)va)on through targeted interven)ons. 
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Understanding Motor Control of the Glutes 

The gluteal muscles, especially the gluteus maximus, are crucial for a variety of 

func)onal movements, such as hip extension, stabiliza)on during walking, and 

maintaining an upright posture. The control of these muscles is governed by the 

motor cortex, a region of the brain responsible for voluntary motor control. The 

motor cortex sends electrical impulses through the cor)cospinal tract to motor 

neurons in the spinal cord. These motor neurons then transmit signals to the glute 

muscles, triggering their contrac)on. 

Motor control of the glutes relies on the integrity of the neural pathways between 

the motor cortex and the motor neurons. In an op)mal scenario, the brain sends 

efficient signals to ac)vate the glutes in coordina)on with other muscle groups. 

However, in cases where there is injury, disuse, or neurological impairment, these 

pathways can become weakened or disrupted, leading to inefficient glute 

ac)va)on. When the glutes are not ac)vated properly, compensatory movement 

paQerns o^en emerge, where other muscles such as the hamstrings, lower back, 

or hip flexors take over the load. This can lead to muscle imbalances, altered 

movement mechanics, and an increased risk of injury. 

A variety of factors influence the motor control of the glutes, including the 

integrity of the neural pathways, the body’s propriocep)ve feedback, and the level 

of neuroplas)city. The motor cortex’s ability to ac)vate the glutes depends on the 

efficiency of these neural circuits, which are refined over )me through movement 

prac)ce and sensory feedback. In cases of prolonged inac)vity or injury, the 

motor cortex may become less efficient at engaging these circuits, contribu)ng to 

poor glute ac)va)on. 
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Brain-Muscle Connec.vity and Movement PaOerns 

The connec)on between the brain and muscles is integral to the coordina)on of 

purposeful movements. The motor cortex controls voluntary movement by 

sending signals through the cor)cospinal tract to motor neurons, which then 

ac)vate specific muscles. The motor neurons responsible for controlling the glutes 

transmit these impulses from the spinal cord to the gluteal muscles, instruc)ng 

them to contract. 

When this brain-muscle communica)on is func)oning properly, the glutes can be 

ac)vated efficiently, contribu)ng to coordinated and smooth movements. 

However, dysfunc)on in brain-muscle connec)vity can result in maladap)ve 

movement paQerns. For instance, individuals who struggle with glute ac)va)on 

may compensate by over-relying on other muscle groups. This compensa)on 

could lead to increased ac)vity in the hamstrings, lower back, or hip flexors, which 

may alter overall movement paQerns, increase fa)gue, and elevate the risk of 

injury. 

One factor that plays a significant role in this communica)on is propriocep)on—

the body’s ability to sense its posi)on and movement in space. Propriocep)ve 

feedback informs the brain about the state of the body and the posi)on of 

individual joints, which in turn helps guide the brain's motor commands. When 

propriocep)ve input is diminished, such as in cases of disuse or injury, the brain 

may struggle to correctly ac)vate the glutes. This can result in inefficient muscle 

ac)va)on and the development of poor movement strategies. 

Furthermore, the motor cortex's ability to recruit motor neurons in a synchronized 

manner plays a role in maintaining efficient muscle ac)va)on. If the motor cortex 

is not effec)vely recrui)ng the necessary motor neurons, the glutes may not 

contract properly. This can lead to imbalances, as other muscle groups may 
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compensate, reinforcing maladap)ve movement paQerns that perpetuate 

inefficient muscle use and poor biomechanics. 

Techniques to Enhance Cor.cal Ac.va.on of the Glutes 

Enhancing the cor)cal ac)va)on of the glutes involves a mul)faceted approach 

that targets both the brain and the muscles to restore proper motor control. 

Various rehabilita)on strategies can be employed to engage the motor cortex and 

improve the communica)on between the brain and the glutes. One technique is 

neuromuscular re-educa)on. This approach uses exercises specifically designed to 

ac)vate the glutes while minimizing the involvement of compensatory muscles. 

Exercises like glute bridges, clamshells, and hip thrusts help reinforce the neural 

pathways that control the glutes by isola)ng the muscle group and encouraging its 

ac)va)on during func)onal movement. These exercises help the brain re-establish 

control over the glutes, promo)ng proper muscle engagement and reducing 

reliance on compensatory muscles. 

Motor imagery, or mental rehearsal, is another technique that can enhance 

cor)cal ac)va)on. In motor imagery, individuals visualize performing a movement 

without physically doing it. By imagining the glutes contrac)ng during various 

movements, the brain strengthens the neural pathways associated with those 

ac)ons. This mental prac)ce has been shown to improve motor learning and 

increase cor)cal representa)on of target muscles. When combined with actual 

movement prac)ce, motor imagery helps facilitate more effec)ve neural control 

and muscle ac)va)on. 

Func)onal electrical s)mula)on provides an external s)mulus to ac)vate muscles 

directly through electrical impulses. This technique can be par)cularly useful for 

individuals with neurological injuries or impairments where voluntary ac)va)on of 

the glutes is compromised. FES can help s)mulate the motor cortex and promote 

cor)cal reorganiza)on by providing feedback to the brain about muscle ac)vity. 
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This method can also be used alongside tradi)onal physical exercises to enhance 

muscle ac)va)on and accelerate the recovery process. 

Propriocep)ve training plays a crucial role in improving motor control. By 

engaging propriocep)ve feedback, pa)ents can improve their awareness of body 

posi)on and movement, which in turn enhances the brain’s ability to ac)vate 

muscles accurately. Exercises that challenge propriocep)on, such as balance 

training on unstable surfaces, single-leg stances, and dynamic movement drills, 

help reinforce the neural connec)ons between the brain and muscles. These 

exercises promote coordina)on and balance, leading to beQer glute ac)va)on. 

Core stabiliza)on exercises also contribute to enhancing glute ac)va)on. The 

glutes and core muscles work synergis)cally to provide postural control and 

stabilize the pelvis during movement. By strengthening the core, physical 

therapists can improve overall motor coordina)on and facilitate beQer glute 

ac)va)on. Exercises such as planks, bird dogs, and dead bugs help promote core 

stability and can lead to more efficient glute recruitment during func)onal tasks. 

The principles of motor learning emphasize the importance of repe))on in 

developing neural pathways. Through consistent prac)ce of glute ac)va)on 

exercises, pa)ents can reinforce the brain-muscle connec)on and improve muscle 

ac)va)on. Repeated prac)ce encourages neuroplas)c changes in the motor 

cortex, making it more efficient at ac)va)ng the glutes. Over )me, these neural 

adapta)ons help the individual regain op)mal motor control. 

Finally, task-specific training allows pa)ents to perform exercises that replicate 

real-life movements. Func)onal ac)vi)es such as squats, lunges, and hip 

extensions target the glutes while also improving overall movement paQerns. By 

incorpora)ng task-specific exercises into rehabilita)on, the brain learns to ac)vate 

the glutes more effec)vely during dynamic, weight-bearing ac)vi)es. This 
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approach enhances motor control and ensures that the glutes are engaged 

properly in everyday movements. 

These techniques, when used in combina)on, provide a comprehensive approach 

to improving glute ac)va)on and motor control. By addressing both the cor)cal 

and muscular aspects of motor func)on, physical therapists can help pa)ents 

overcome movement dysfunc)ons, restore proper glute ac)va)on, and reduce 

the risk of injury. These strategies ul)mately enhance brain-muscle connec)vity 

and promote efficient, func)onal movement paQerns. 

Sec)on 3 Key Words 

Graded Motor Imagery – A therapeu)c technique used to improve motor func)on 

by progressively s)mula)ng the brain's motor pathways through mental rehearsal, 

visual imagery, and physical movements, o^en u)lized for individuals with motor 

impairments or pain 

Cogni)ve Behavioral Therapy – A psychological treatment approach that helps 

individuals iden)fy and change nega)ve thought paQerns and behaviors, 

promo)ng healthier emo)onal responses and coping strategies, o^en used in 

managing pain, stress, and anxiety 

Func)onal Electrical S)mula)on – A rehabilita)on technique that uses electrical 

currents to s)mulate muscles or nerves to improve motor func)on, enhance 

muscle strength, or prevent atrophy, commonly used for pa)ents with 

neurological impairments or muscle weakness 

Sec)on 3 Summary 

Neuroplas)city, the brain's capacity to reorganize neural pathways in response to 

ac)vity or injury, is crucial for restoring proper muscle ac)va)on, including 
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effec)ve glute ac)va)on. A deeper understanding of the motor cortex-motor 

neuron connec)on and the role of neuroplas)city allows physical therapists to 

develop targeted interven)ons aimed at improving glute ac)va)on, enhancing 

motor control, and preven)ng further dysfunc)on. By leveraging these insights, 

therapists can help pa)ents op)mize movement paQerns and restore func)onal 

independence. This knowledge is vital for designing rehabilita)on strategies that 

address movement impairments and promote long-term recovery. 

Sec)on 4: Rehabilita)on Strategies 
Armed with an understanding of the background and pathophysiology of gluteal 

amnesia, physical therapists and assistants will now gain a deep understanding of 

rehabilita)on strategies. This course sec)on will cover techniques for 

neuromuscular reeduca)on, progressive resistance exercises for gluteal ac)va)on, 

and supplemental exercises for gluteal ac)va)on (such as Pilates).  

Techniques for Neuromuscular Reeduca)on 

References: 18–21 

Neuromuscular re-educa)on is an essen)al component of rehabilita)ng gluteal 

amnesia, as it restores proper motor control, muscle ac)va)on, and movement 

efficiency. When the gluteal muscles become inhibited due to prolonged disuse, 

pain, or faulty movement paQerns, compensatory recruitment of surrounding 

musculature, such as the lumbar extensors, hamstrings, and quadriceps, o^en 

develops. This leads to biomechanical inefficiencies, increased joint stress, and a 

higher risk of musculoskeletal injury. Rehabilita)on must target these 

neuromuscular deficits through structured interven)ons that emphasize motor 

learning, sensory feedback, and progressive movement retraining. This sec)on will 
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explore three core neuromuscular re-educa)on techniques: motor imagery and 

visualiza)on, movement retraining strategies, and biofeedback with tac)le cueing. 

Motor Imagery and Visualiza.on Techniques 

Motor imagery and visualiza)on involve mentally rehearsing movements before 

physical execu)on to enhance neuromuscular ac)va)on and coordina)on. 

Research in motor neuroscience has shown that imagining a movement engages 

the same neural circuits in the motor cortex as performing the movement itself, 

reinforcing the connec)on between the brain and the target muscle group. This 

technique is par)cularly beneficial for individuals with profound gluteal inhibi)on, 

as it strengthens neuromuscular pathways without the need for immediate 

physical exer)on. 

To implement motor imagery effec)vely, pa)ents should be guided through a 

structured process that begins with focused aQen)on on the target movement. 

They should be instructed to find a quiet, distrac)on-free environment and adopt 

a comfortable posi)on, such as lying supine or seated with their feet flat on the 

floor. Closing the eyes can further enhance concentra)on. The pa)ent is then 

asked to visualize a specific movement, such as a glute bridge, a squat, or a hip 

extension, paying close aQen)on to the sensa)on of the gluteal muscles engaging. 

The therapist may prompt the pa)ent with verbal cues, encouraging them to 

imagine the feeling of their hips driving upward in a bridge or the sensa)on of 

pushing through the heels in a squat. 

As the visualiza)on progresses, the pa)ent should aQempt to "feel" the 

contrac)on as if they were physically performing the movement. This kinesthe)c 

awareness strengthens neural ac)va)on and primes the nervous system for actual 

muscle engagement. Once the pa)ent develops proficiency in motor imagery, 

they can transi)on to combining visualiza)on with light physical engagement, 

such as performing an isometric gluteal contrac)on while maintaining the mental 

43



imagery. Over )me, this prac)ce helps restore voluntary muscle control, preparing 

the pa)ent for more ac)ve rehabilita)on exercises. 

Movement Retraining Strategies 

Correc)ng faulty movement paQerns is cri)cal in rehabilita)ng gluteal amnesia, as 

prolonged dysfunc)on leads to ingrained compensatory strategies that must be 

systema)cally unlearned. Movement retraining focuses on restoring the 

appropriate sequencing of muscle ac)va)on, ensuring that the gluteus maximus 

and medius engage efficiently before other muscles take over. This process 

involves several key stages, beginning with isolated muscle ac)va)on before 

progressing to integrated func)onal movements. 

Ini)ally, the pa)ent must develop an awareness of gluteal ac)va)on in a 

controlled environment. Exercises such as supine isometric glute squeezes or 

prone hip extensions can be used to isolate the muscle without interference from 

surrounding muscle groups. The pa)ent is instructed to focus on contrac)ng the 

glutes while minimizing ac)va)on of the hamstrings or lower back. This stage is 

crucial in re-establishing proper neuromuscular firing paQerns. 

Once the pa)ent demonstrates consistent ac)va)on, they can progress to 

controlled movements that emphasize proper biomechanics. For example, in a 

glute bridge, the pa)ent is cued to engage the glutes before li^ing the hips, 

ensuring that the movement is ini)ated from the posterior chain rather than 

relying on lumbar extension. Slowing down the movement enhances 

neuromuscular control, allowing the pa)ent to refine their motor paQerns. If 

compensatory strategies persist, the therapist can introduce modifica)ons, such 

as performing the exercise with the feet elevated or adding resistance bands 

around the knees to encourage gluteal engagement. 
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As movement retraining advances, pa)ents transi)on to weight-bearing exercises 

that replicate daily ac)vi)es, such as squa`ng, lunging, or stepping. The therapist 

must con)nuously assess movement quality, providing verbal and physical cues to 

reinforce correct ac)va)on. For instance, in a squat, pa)ents should be instructed 

to ini)ate the movement by driving the hips posteriorly and engaging the glutes at 

the boQom posi)on before extending the knees. Using a mirror or video feedback 

can further enhance self-awareness, allowing pa)ents to observe and correct any 

compensatory paQerns. 

A gradual increase in complexity and intensity ensures that neuromuscular 

adapta)ons are sustained. Introducing dynamic elements, such as single-leg 

varia)ons or unstable surfaces, challenges motor control and strengthens gluteal 

recruitment under func)onal condi)ons. By systema)cally progressing through 

these stages, movement retraining op)mizes neuromuscular coordina)on and 

reduces reliance on compensatory musculature, leading to improved movement 

efficiency and injury preven)on. 

Biofeedback and Tac.le Cueing 

Biofeedback and tac)le cueing provide real-)me sensory input that enhances 

neuromuscular learning and motor control. These techniques help pa)ents 

develop an awareness of proper muscle ac)va)on and reinforce op)mal 

movement paQerns. Biofeedback can be delivered through various modali)es, 

including surface electromyography (sEMG), pressure feedback devices, or 

auditory and visual cues, while tac)le cueing involves external s)mula)on, such as 

manual facilita)on or resistance bands, to prompt muscle engagement. 

sEMG biofeedback is par)cularly effec)ve in pa)ents with difficulty voluntarily 

ac)va)ng their glutes. Electrodes are placed on the gluteal muscles, and the 

pa)ent receives visual feedback on muscle ac)va)on levels. This allows them to 

consciously adjust their effort to achieve op)mal engagement. Over repeated 
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sessions, pa)ents learn to ac)vate their glutes more efficiently, improving 

neuromuscular coordina)on. 

Pressure biofeedback devices, such as air-filled pressure cuffs, can be used during 

exercises to monitor pelvic posi)oning and gluteal engagement. For instance, 

when placed under the sacrum during a supine bridge, the device provides 

feedback on whether the pa)ent is maintaining proper pelvic alignment and 

ini)a)ng the movement from the glutes rather than compensa)ng with lumbar 

extension. Pa)ents can be guided to adjust their posi)oning based on real-)me 

feedback, reinforcing correct motor paQerns. 

Tac)le cueing is another valuable tool for facilita)ng gluteal ac)va)on. A therapist 

may apply manual pressure to the gluteal region to provide a sensory s)mulus 

that encourages contrac)on. This can be done by tapping or pressing lightly on 

the muscles during an exercise, promp)ng the pa)ent to focus on engaging that 

area. Addi)onally, resistance bands placed around the thighs during exercises 

such as squats or lateral band walks provide external feedback, increasing 

propriocep)ve input and reinforcing ac)va)on of the gluteus medius and 

maximus. 

Verbal cueing further enhances tac)le feedback by direc)ng the pa)ent's 

aQen)on to key aspects of movement. Instruc)ons such as “squeeze your glutes 

before li^ing” or “drive through your heels” help reinforce correct motor paQerns. 

The combina)on of verbal, tac)le, and biofeedback strategies accelerates 

neuromuscular learning, enabling pa)ents to develop more efficient and 

automa)c gluteal ac)va)on over )me. 

Neuromuscular re-educa)on is a crucial component of rehabilita)ng gluteal 

amnesia, as it addresses the underlying deficits in muscle ac)va)on, coordina)on, 

and movement efficiency. Motor imagery and visualiza)on techniques enhance 

the brain-muscle connec)on, priming the nervous system for improved voluntary 
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control. Movement retraining strategies systema)cally restore proper sequencing 

and biomechanical efficiency, ensuring that the gluteal muscles func)on op)mally 

during daily and athle)c movements. Biofeedback and tac)le cueing provide 

external sensory input that facilitates motor learning and reinforces proper 

ac)va)on paQerns. By integra)ng these evidence-based techniques into 

rehabilita)on, clinicians can op)mize neuromuscular func)on, prevent 

compensatory strategies, and promote long-term movement efficiency in pa)ents 

with gluteal amnesia. 

Progressive Resistance Exercises for Glute Ac)va)on 

References: 23–26 

Effec)ve glute ac)va)on and strengthening require a structured, progressive 

resistance approach that priori)zes neuromuscular engagement, proper 

sequencing, and strategic load progression. The gluteal muscles, primarily the 

gluteus maximus, medius, and minimus, play a crucial role in hip stability, force 

produc)on, and func)onal movement. Strengthening these muscles effec)vely 

necessitates a combina)on of targeted ac)va)on drills, resistance exercises, and 

func)onal integra)on to enhance movement efficiency and prevent compensatory 

paQerns.  

Key Exercises for Glute Strengthening 

Progressive resistance exercises for glute strengthening should follow a structured 

progression that begins with ac)va)on-focused movements and gradually 

advances to higher-load, compound exercises. This systema)c approach ensures 

proper neuromuscular adapta)on, prevents compensa)on from other muscle 

groups, and builds strength efficiently over )me. Each phase should be performed 
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for several weeks, allowing the body to adapt before progressing to more 

demanding exercises. 

The first phase, las)ng approximately four weeks, focuses on neuromuscular 

ac)va)on and re-educa)on. This stage is cri)cal for establishing a strong mind-

muscle connec)on and ensuring that the glutes are properly recruited during 

movement. Exercises such as glute bridges, clamshells, quadruped hip extensions, 

and standing hip abduc)ons with a resistance band should be performed three to 

five )mes per week. High repe))ons, typically in the range of 12 to 20 per set, 

should be emphasized with a slow, controlled tempo. Holding the peak 

contrac)on for two to three seconds in each repe))on reinforces muscle 

engagement and prevents over-reliance on the hamstrings or lower back. Light 

resistance bands can be introduced to provide external resistance while s)ll 

allowing for proper ac)va)on. 

A^er four weeks of dedicated ac)va)on work, the next phase focuses on 

moderate-resistance strengthening, las)ng approximately from weeks five 

through eight. The goal of this stage is to build endurance and strength while 

maintaining proper glute engagement. Exercises such as hip thrusts with 

resistance bands or light weights, Bulgarian split squats, lateral band walks, and 

Romanian deadli^s introduce external load and increase the range of mo)on, 

further challenging the glutes. Training frequency should be maintained at three 

to four )mes per week, with three to four sets of eight to fi^een repe))ons per 

exercise. Unilateral movements such as step-ups and single-leg glute bridges 

should also be incorporated to correct muscle imbalances and enhance 

propriocep)on. Emphasizing the eccentric por)on of each movement, with a slow 

three- to four-second descent, increases )me under tension and maximizes 

strength adapta)ons. 
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The final phase, which typically begins around week nine and extends beyond 

week sixteen, introduces heavy resistance and power development. This phase is 

designed to maximize glute hypertrophy, force produc)on, and func)onal 

strength. Exercises such as barbell hip thrusts, back squats, deadli^s, and 

weighted lunges should be performed three to four )mes per week, focusing on 

progressive overload. Sets should range from three to five, with five to ten 

repe))ons per set, using a weight that challenges the glutes while maintaining 

proper form. Advanced varia)ons such as deficit deadli^s, deep squats, staggered-

stance Romanian deadli^s, and sumo deadli^s further increase mechanical 

tension and recruit addi)onal muscle fibers by altering joint angles and loading 

paQerns. 

At this stage, plyometric drills such as box jumps, lateral bounds, and sprint starts 

can be incorporated to improve explosive power and rate of force development. 

Progressive overload should be applied every one to two weeks by gradually 

increasing weight, repe))ons, or resistance bands while ensuring movement 

mechanics remain op)mal. By following this structured progression, individuals 

can effec)vely build glute strength, endurance, and power, leading to improved 

performance in both athle)c and daily func)onal movements. 

Proper Sequencing of Ac.va.on and Strengthening 

Op)mizing glute development requires a structured sequence of ac)va)on, 

isolated strengthening, and func)onal integra)on to ensure proper 

neuromuscular recruitment, prevent compensatory movement paQerns, and 

enhance overall lower-body func)on. This stepwise progression is crucial for 

developing strength, power, and endurance while minimizing strain on 

surrounding muscles such as the quadriceps, hamstrings, or lower back. 

The ac)va)on phase should always precede strengthening exercises to ensure 

that the glutes are effec)vely engaged before applying external resistance. 
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Without proper ac)va)on, individuals may compensate with other muscle groups, 

leading to inefficient movement paQerns and reduced glute involvement. 

Ac)va)on drills should be performed as a warm-up or pre-exercise rou)ne using 

bodyweight movements, resistance bands, or low-load exercises to s)mulate 

neuromuscular pathways. Key ac)va)on exercises include banded glute bridges, 

lateral band walks, standing hip abduc)ons, clamshells, and quadruped hip 

extensions. These exercises should be performed with a high degree of focus on 

controlled contrac)ons, emphasizing a two- to three-second hold at peak 

ac)va)on to reinforce proper glute engagement. Ideally, ac)va)on drills should 

include two to three sets of 12 to 20 repe))ons per exercise, with minimal rest 

between sets to maintain muscle ac)va)on. 

Once ac)va)on is successfully established, isolated strengthening exercises should 

be incorporated to progressively build glute strength while maintaining a 

controlled range of mo)on. These exercises focus on increasing muscular 

endurance and hypertrophy while reinforcing neuromuscular control. Movements 

such as hip thrusts, Romanian deadli^s, Bulgarian split squats, and step-ups 

should be performed with slow and controlled tempos, par)cularly during the 

eccentric phase. Slowing the lowering phase of a Romanian deadli^ to three to 

four seconds increases )me under tension and enhances motor learning, while 

incorpora)ng paused varia)ons, such as paused hip thrusts, forces sustained glute 

ac)va)on at the point of peak contrac)on. During this stage, unilateral exercises, 

such as single-leg box squats and single-leg hip thrusts, are cri)cal for correc)ng 

strength asymmetries, improving propriocep)on, and reinforcing pelvic stability. 

Training volume should include three to four sets of 8 to 15 repe))ons, with 

progressive resistance applied every one to two weeks to s)mulate adapta)on. 

The final phase of glute development integrates strength into dynamic, func)onal 

movements that mimic real-world and sport-specific demands. This phase ensures 

that the strength gained from isolated exercises translates into improved 
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performance in ac)vi)es such as sprin)ng, jumping, cu`ng, and climbing. 

Plyometric drills, including lateral bounds, broad jumps, depth jumps, and sprint 

accelera)ons, train the glutes to generate explosive power while improving rate of 

force development. Exercises such as sled pushes, resisted lateral shuffles, and 

resisted sprint drills further enhance glute endurance and hip drive, making them 

highly valuable for athletes and rehabilita)ve pa)ents. Addi)onally, mul)-planar 

exercises, such as rota)onal step-ups and lateral lunges, introduce variable 

loading paQerns that prepare the glutes for complex movement demands. 

For op)mal performance, func)onal integra)on exercises should be performed 

two to three )mes per week, with three to five sets of four to eight repe))ons for 

power-focused movements and higher repe))ons (12-15) for endurance-based 

drills. Explosive movements should be executed with maximal intent, ensuring 

that force produc)on is at its peak, while controlled, resistance-based movements 

should be progressed using increased loads or instability challenges. By following 

this structured approach, glute strength can be effec)vely developed and 

seamlessly incorporated into both athle)c performance and daily func)onal 

movement paQerns. 

Load Progression and Func.onal Integra.on 

Gradual load progression is essen)al for maximizing strength adapta)ons while 

minimizing injury risk. Load should be increased incrementally through 

progressive overload, which can be achieved by increasing resistance, repe))ons, 

or )me under tension. Beginners should start with bodyweight exercises, 

progressing to resistance bands, dumbbells, and eventually barbell loading. 

Eccentric and isometric loading strategies, such as slow-tempo hip thrusts or 

paused squats, are effec)ve for enhancing glute ac)va)on and strength. For 

instance, performing Romanian deadli^s with a slow three-second eccentric 

phase increases tension in the glutes and improves control. Addi)onally, isometric 
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holds at the top of a hip thrust or in a deep squat posi)on reinforce end-range 

ac)va)on. 

Func)onal integra)on ensures that glute strength translates into real-world 

performance. Mul)-planar movements, such as lateral lunges, rota)onal step-ups, 

and crossover band walks, challenge the glutes across different movement 

paQerns. Plyometrics, including depth jumps and bounding drills, enhance 

explosive power, while loaded carries, such as farmer’s walks with a staggered 

stance, train glute endurance and postural stability. 

A structured, progressive resistance approach to glute strengthening not only 

enhances muscular ac)va)on and endurance but also improves movement 

mechanics and reduces injury risk. By following a systema)c progression from 

ac)va)on to resistance training and func)onal integra)on, clinicians and trainers 

can op)mize gluteal development, ul)mately leading to beQer lower extremity 

biomechanics, enhanced athle)c performance, and improved overall physical 

func)on. 

Pilates and Supplemental Movement for Glute Reac)va)on 

References: 27–29 

Pilates, with its emphasis on controlled, precise movements, breath control, and 

core stability, has proven to be a valuable tool in the rehabilita)on of gluteal 

dysfunc)on. Through a combina)on of strengthening exercises and mindful 

movement paQerns, Pilates encourages the ac)va)on of underused muscles, 

including the glutes, and helps restore proper neuromuscular coordina)on. This 

approach not only addresses strength deficits but also enhances overall body 

awareness and movement efficiency. Incorpora)ng supplemental movement 

therapies, such as resistance training, myofascial release, and func)onal 

movement exercises, further complements Pilates-based rehabilita)on by 
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addressing flexibility, mobility, and motor control. Together, Pilates and these 

supplemental therapies provide a comprehensive strategy for gluteal reac)va)on, 

improving muscle func)on, movement paQerns, and overall quality of life. 

Principles of Pilates in Neuromuscular Reeduca.on 

Pilates is a movement system designed to enhance core stability, flexibility, and 

overall body alignment through controlled, deliberate movements. In the context 

of neuromuscular reeduca)on, Pilates provides a highly effec)ve method for 

restoring muscle func)on and re-establishing proper neuromuscular control. The 

prac)ce emphasizes the mind-body connec)on, encouraging individuals to focus 

on body awareness, alignment, and efficient movement paQerns. These principles 

are par)cularly beneficial in addressing dysfunc)ons such as gluteal amnesia, 

where the gluteal muscles underperform due to poor posture, sedentary behavior, 

or injury. 

A key element of Pilates is the development of core stability, which is achieved by 

engaging the deep stabilizing muscles of the trunk. This founda)onal stability 

creates a solid plavorm for op)mal movement, allowing for beQer ac)va)on of 

peripheral muscles, including the glutes. Addi)onally, Pilates incorporates breath 

control, which aids in facilita)ng the correct movement paQerns and muscle 

ac)va)on. This emphasis on controlled breathing and movement helps retrain the 

brain to recognize and ac)vate the gluteal muscles in coordina)on with other 

muscle groups, improving overall neuromuscular func)on. 

By encouraging slow, controlled movements and focusing on the quality of each 

repe))on, Pilates supports the reac)va)on of the glutes and ensures that these 

muscles are properly recruited during func)onal tasks. The emphasis on 

alignment, breathing, and concentra)on is par)cularly helpful for individuals with 

gluteal amnesia, as it provides the necessary focus and structure to retrain these 

muscles for proper engagement. 
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Specific Pilates-Based Exercises for Glute Ac.va.on 

Certain Pilates exercises are par)cularly effec)ve in promo)ng glute ac)va)on 

and strengthening the gluteal muscles. These exercises focus on slow, controlled 

movements and proper body alignment, which are essen)al for reac)va)ng the 

glutes while minimizing the risk of compensatory movements from other muscle 

groups. 

One of the most founda)onal Pilates exercises for glute ac)va)on is the pelvic 

bridge, or pelvic li^. In this exercise, individuals lie on their backs with their knees 

bent and feet flat on the floor, hip-width apart. From this posi)on, they engage 

their glutes to li^ the pelvis towards the ceiling while ensuring the spine remains 

in a neutral posi)on. The pelvic bridge not only ac)vates the gluteus maximus but 

also strengthens the hamstrings and lower back muscles. By performing this 

exercise slowly and with control, individuals can isolate the glutes and improve 

their func)on in a safe and effec)ve manner. Varia)ons of the pelvic bridge, such 

as single-leg bridging or holding the posi)on for longer dura)ons, can further 

intensify the exercise and enhance gluteal strength. 

Another beneficial exercise for glute ac)va)on is leg circles, which are performed 

in the supine posi)on with one leg extended and the other leg bent. The extended 

leg moves in slow, controlled circles while the pelvis and torso remain stable. This 

movement engages the gluteus maximus and also ac)vates the hip abductors, 

adductors, and external rotators, promo)ng hip stability and mobility. The key to 

this exercise is maintaining stability in the pelvis, which helps focus the work on 

the glutes and prevent unnecessary compensa)on from other muscle groups. 

Side-lying clamshells are also par)cularly effec)ve for glute ac)va)on, especially 

for targe)ng the gluteus medius and gluteus minimus, which are crucial for 

stabilizing the pelvis during func)onal ac)vi)es. To perform this exercise, 

individuals lie on their sides with their knees bent and feet stacked. The top knee 
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is then li^ed while keeping the feet together and the pelvis stable. This exercise 

helps ac)vate the gluteus medius, which plays a significant role in preven)ng 

pelvic drop during walking and running. By performing this movement in a slow, 

controlled manner, individuals can ensure proper muscle engagement and 

improve gluteal func)on. 

The swimming exercise, performed in a prone posi)on, also contributes to glute 

ac)va)on by engaging the gluteus maximus and the en)re posterior chain. In this 

exercise, the individual alternates li^ing the opposite arm and leg, mimicking a 

swimming mo)on. The movement requires significant core and glute engagement 

to stabilize the torso and pelvis while li^ing the limbs. The coordina)on of the 

arms and legs helps improve overall muscle synchroniza)on, par)cularly in the 

glutes, while also enhancing body control. 

Lastly, the single-leg stretch performed in the supine posi)on engages both the 

core and the glutes. In this exercise, individuals extend one leg while maintaining a 

neutral pelvis and ac)va)ng the opposite glute to stabilize the body. The 

controlled movement focuses on proper pelvic alignment while also promo)ng 

gluteal strength and endurance. 

Integra.ng Supplemental Movement Therapies 

While Pilates offers an effec)ve founda)on for glute reac)va)on, integra)ng 

supplemental movement therapies can further enhance the rehabilita)on process 

and op)mize neuromuscular reeduca)on. These complementary therapies can 

address specific areas of dysfunc)on, improve muscle recovery, and promote 

beQer overall movement paQerns. 

Resistance training is one such complementary therapy that can be integrated 

with Pilates to provide a comprehensive approach to glute strengthening. 

Exercises like squats, lunges, and hip thrusts, when performed with controlled 

55



movement and progressive overload, help build strength and endurance in the 

glutes. Adding resistance bands or weights can further challenge the gluteal 

muscles, while simultaneously reinforcing proper movement paQerns. This form 

of training not only strengthens the glutes but also s)mulates the nervous system 

to reinforce neural pathways involved in muscle recruitment, making it an 

effec)ve addi)on to Pilates-based exercises. 

Myofascial release techniques, such as foam rolling, are also useful for enhancing 

the effec)veness of Pilates exercises. These techniques can help reduce muscle 

s)ffness and tension in the glutes and surrounding fascia, allowing for beQer 

muscle ac)va)on and improved mobility. By promo)ng blood flow and releasing 

)ghtness in the muscles, myofascial release ensures that the glutes are able to 

engage fully during Pilates exercises, which helps op)mize the reac)va)on 

process. 

Func)onal movement training is another valuable addi)on to Pilates-based 

rehabilita)on. By incorpora)ng exercises that mimic real-world ac)vi)es, such as 

squa`ng, lunging, and balance training, individuals can beQer translate glute 

ac)va)on into func)onal movements. These exercises challenge the body’s ability 

to move efficiently, improving muscle coordina)on and strengthening the glutes in 

the context of everyday ac)vi)es such as walking, running, and climbing stairs. 

Func)onal movement training encourages proper movement paQerns and helps 

individuals regain op)mal muscle func)on in their daily lives. 

Neuromuscular reeduca)on techniques, such as propriocep)ve neuromuscular 

facilita)on or electrical muscle s)mula)on (EMS), can be used alongside Pilates to 

further promote glute ac)va)on. These therapies s)mulate the nervous system, 

facilita)ng beQer coordina)on and muscle recruitment. They can help individuals 

who struggle with gluteal amnesia to reconnect with their glutes and improve 

overall muscle ac)va)on. 
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Lastly, incorpora)ng yoga or other stretching modali)es can help address 

flexibility deficits in the hip flexors, hamstrings, and lower back, which may 

contribute to gluteal dysfunc)on. Stretching helps lengthen )ght muscles and 

improve overall posture and alignment, thereby enhancing the ability to properly 

engage the glutes during Pilates exercises. This comprehensive approach, 

combining Pilates with supplemental movement therapies, provides a holis)c 

solu)on to glute reac)va)on, promo)ng both strength and flexibility for op)mal 

func)onal movement. 

Pilates offers a highly effec)ve method for glute reac)va)on by targe)ng key 

muscle groups through controlled movements that emphasize alignment, body 

awareness, and func)onal strength. When combined with supplemental therapies 

like resistance training, myofascial release, and func)onal movement exercises, 

Pilates becomes a central component of a comprehensive rehabilita)on plan 

aimed at restoring gluteal func)on and improving overall movement quality. 

Incorpora)ng Pilates into gluteal rehabilita)on offers a structured and effec)ve 

approach to reac)va)ng and strengthening the gluteal muscles. Through 

controlled movements that emphasize core stability, alignment, and body 

awareness, Pilates helps restore proper neuromuscular func)on and coordina)on. 

When combined with supplemental therapies like resistance training, myofascial 

release, and func)onal movement exercises, it provides a comprehensive strategy 

for addressing gluteal dysfunc)on. This holis)c approach not only improves 

gluteal strength but also enhances overall movement quality, helping individuals 

regain op)mal func)on and quality of life. 

Sec)on 4 Key Words 

Surface Electromyography (sEMG) – A technique used to measure electrical 

ac)vity in muscles through electrodes placed on the skin 
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Progressive Overload – The gradual increase in exercise intensity or volume to 

s)mulate muscle growth and strength 

Plyometrics – A form of exercise involving explosive movements to increase power 

and improve muscle performance 

Pilates - A fitness method that focuses on strengthening the core, improving 

flexibility, and enhancing body awareness through controlled movements and 

breathwork; can be performed on a mat or specialized equipment like the 

reformer 

Sec)on 4 Summary 

This sec)on expanded upon the background and pathophysiology of gluteal 

amnesia to allow physical therapists and assistants to gain an understanding of 

rehabilita)on strategies. This sec)on covered techniques for neuromuscular 

reeduca)on, progressive resistance exercises for gluteal ac)va)on, and 

supplemental movement therapies.   

Sec)on 5: Prac)cal Applica)on 
References: 1, 2, 4, 17 

A comprehensive treatment plan for gluteal amnesia should integrate findings 

from a thorough assessment, implement progressive strengthening strategies, and 

include long-term maintenance techniques to prevent recurrence. Addi)onally, 

specific considera)ons must be taken into account for different pa)ent 

popula)ons to ensure an individualized approach to care. It is crucial that the 

treatment plan is customized to each pa)ent’s specific lifestyle.  
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Developing a Comprehensive Treatment Plan 

References: 6, 17 

A comprehensive treatment plan is essen)al for restoring strength, improving 

motor control, and reinforcing neuromuscular ac)va)on. This sec)on outlines a 

structured approach to rehabilita)on, integra)ng assessment findings into a 

targeted plan, implemen)ng long-term strategies for maintenance, and 

addressing considera)ons for specific pa)ent popula)ons. 

Integra.ng Assessment Findings into a Rehabilita.on Plan 

A thorough assessment is the founda)on of an effec)ve rehabilita)on plan. The 

assessment should iden)fy muscle imbalances, compensatory paQerns, mobility 

restric)ons, and func)onal deficits. Key components of this evalua)on include 

muscle ac)va)on tes)ng, movement analysis, strength and endurance 

assessments, and func)onal movement screening. 

Muscle ac)va)on tes)ng helps determine whether the glutes are engaging 

appropriately during movement. Techniques such as manual muscle tes)ng, 

electromyography (EMG), or palpa)on can be used to assess neuromuscular firing 

paQerns. Movement analysis is essen)al to detect compensatory mechanisms 

such as excessive lumbar extension, anterior pelvic )lt, or knee valgus, which may 

indicate weak or inhibited glutes. Strength and endurance assessments measure 

gluteal capacity through exercises such as bridges, single-leg squats, and lateral 

step-downs, providing baseline data for progression. Addi)onally, func)onal 

movement screening evaluates the pa)ent’s ability to use their glutes in dynamic 

ac)vi)es like walking, running, and li^ing. 

Based on assessment findings, an individualized rehabilita)on plan can be 

developed. Phase 1 includes ac)va)on and neuromuscular re-educa)on. It 

focuses on restoring the brain-muscle connec)on with low-load exercises such as 
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clamshells, glute squeezes, and supine bridges. Biofeedback, manual facilita)on, 

and neuromuscular electrical s)mula)on (NMES) can enhance ac)va)on. Phase 2 

includes progressive strengthening. It introduces more complex movements such 

as hip thrusts, step-ups, and Romanian deadli^s to increase gluteal strength and 

endurance. Phase 3 included func)onal integra)on. It incorporates plyometrics, 

gait retraining, and sport-specific drills to ensure the glutes are effec)vely 

contribu)ng to dynamic movements. Phase 4 includes mobility and postural 

correc)on. It addresses restric)ons in the hip flexors, lumbar spine, and 

hamstrings to prevent compensatory dysfunc)ons. Regular reassessment ensures 

that progress is tracked and the plan is adjusted as needed. 

Long-Term Strategies for Maintaining Glute Func)on 

References: 4, 6 

Sustaining op)mal glute func)on beyond the ini)al rehabilita)on phase is 

essen)al for preven)ng dysfunc)on and ensuring long-term movement efficiency. 

A well-structured strength training program should be a cornerstone of ongoing 

care, integra)ng progressive resistance exercises that emphasize glute ac)va)on 

and load tolerance. Compound movements such as squats, deadli^s, lunges, and 

hip thrusts should be performed consistently, progressively increasing intensity to 

s)mulate muscular adapta)on. Addi)onally, unilateral exercises like Bulgarian split 

squats and step-ups help address imbalances and improve single-leg stability, 

which is cri)cal for func)onal ac)vi)es. 

Movement awareness and motor control must be reinforced over )me to prevent 

compensatory paQerns. Individuals should be encouraged to consciously ac)vate 

their glutes during everyday ac)vi)es such as walking, standing, and bending to 

solidify neuromuscular connec)ons. Drills like resisted lateral band walks and 
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single-leg balance exercises enhance propriocep)on and ensure proper glute 

recruitment under different movement demands. 

Mobility maintenance remains a key factor in sustaining glute func)on. Stretching 

and myofascial release techniques should be incorporated regularly to alleviate 

)ghtness in opposing muscle groups, such as the hip flexors and adductors, which 

can restrict glute engagement. Dynamic mobility drills, including deep hip openers 

and rota)onal movements, support joint health and enhance range of mo)on for 

efficient glute ac)va)on. 

Long-term neuromuscular reinforcement involves periodic re-assessment and 

targeted drills to sustain ac)va)on paQerns. Reac)ve drills, plyometric 

progressions, and controlled eccentric loading can further enhance the gluteal 

muscles' ability to generate and absorb force, par)cularly in athle)c or high-

demand popula)ons. 

Lifestyle modifica)ons also play a pivotal role in preserving glute health. 

Prolonged si`ng should be minimized through ergonomic worksta)on 

adjustments and regular movement breaks to prevent adap)ve shortening of the 

hip flexors and deac)va)on of the glutes. Daily habits, such as standing with 

proper pelvic alignment and engaging the glutes while ascending stairs, reinforce 

func)onal strength. 

By educa)ng individuals on the importance of consistent strength training, 

neuromuscular re-educa)on, and lifestyle integra)on, long-term glute func)on 

can be preserved, reducing the risk of dysfunc)on and enhancing overall 

movement quality. 

Considera)ons for Specific Pa)ent Popula)ons 

References: 2, 17 
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It is crucial to consider specific popula)ons with different demands on the body 

and to tailor an appropriate treatment plan to remedy gluteal amnesia. For 

example, the approach for athletes will be different than the approach for 

sedentary individuals due to the higher demands on the lower extremi)es for 

athletes. The later phases of rehabilita)on need to be individualized to see long 

term results. This sec)on will explore approach considera)ons with a few different 

pa)ent popula)ons to give physical therapists and assistants an idea of how to 

tailor treatment plans.  

Athletes 

Athletes require rehabilita)on programs that go beyond general strengthening 

and instead emphasize explosive power, agility, and sport-specific demands. The 

gluteal muscles play a cri)cal role in force genera)on, stability, and injury 

preven)on, making their ac)va)on and func)on essen)al for op)mal 

performance. 

A well-structured rehabilita)on plan should incorporate plyometric exercises to 

enhance reac)ve strength and neuromuscular efficiency. Box jumps and depth 

jumps can train explosive hip extension, while bounding drills help develop 

unilateral power and coordina)on. Single-leg hurdle hops can further challenge 

dynamic stability, ensuring that the glutes fire efficiently during rapid changes in 

direc)on. 

Sprint drills should also be included to reinforce glute-driven propulsion and 

braking mechanics. Hill sprints encourage proper hip extension and reduce 

reliance on compensatory muscles such as the quadriceps and hamstrings. 

Resisted sprin)ng with sleds or resistance bands can further develop power 

output, while decelera)on drills, such as sprint-to-stop exercises, help train 

eccentric control to prevent injuries. 
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Dynamic resistance training is another key component, focusing on strengthening 

the glutes in movement paQerns that mimic athle)c performance. Loaded hip 

thrusts target the gluteus maximus for maximal power genera)on, while Bulgarian 

split squats emphasize unilateral strength and stability. Banded lateral walks and 

lateral sled drags enhance the func)on of the gluteus medius and minimus, which 

are crucial for maintaining proper knee alignment and preven)ng valgus collapse 

during cu`ng and pivo)ng movements. 

Injury preven)on strategies should be integrated throughout rehabilita)on to 

minimize the risk of hamstring strains, knee injuries, and lower back dysfunc)on. 

Neuromuscular control exercises, such as single-leg balance drills with 

perturba)on, can improve propriocep)on and stability. Eccentric loading, 

including Nordic hamstring curls and Romanian deadli^s, helps reduce injury risk 

by strengthening the posterior chain. Mobility work, such as hip flexor stretching 

and thoracic spine mobility drills, ensures that the glutes can func)on op)mally 

without compensatory movement paQerns. 

By addressing these elements, a rehabilita)on program can help athletes restore 

gluteal func)on, enhance performance, and reduce the likelihood of future 

injuries. 

Post-Surgical Pa.ents (ACL Reconstruc.on, Hip Replacement) 

For post-surgical pa)ents, rehabilita)on must be carefully managed to avoid 

placing excessive strain on healing )ssues while suppor)ng recovery. The 

rehabilita)on program should be customized based on the specific surgery and 

recovery )meline. The goal is to progress cau)ously, ensuring proper healing 

while preven)ng compensatory movement paQerns that may cause secondary 

issues. 
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In the early stages, the focus should be on gentle ac)va)on and pain 

management. This can include low-intensity exercises to engage the glutes 

without straining the healing )ssue. For example, isometric glute squeezes or 

glute bridge holds can help ac)vate the muscles in a controlled way. Managing 

pain with ice, gentle movements, or electrical s)mula)on can help reduce 

inflamma)on and discomfort, ensuring the )ssues heal without stress. As healing 

progresses, the rehabilita)on plan can introduce gradual loading. This involves 

exercises that challenge the glutes without overloading the joints. Simple 

movements like glute bridges, hip abduc)ons, or standing leg li^s can be 

introduced, gradually increasing intensity with resistance bands. For surgeries 

involving the hip or knee, modified step-ups or mini-squats can help restore 

func)onal movements with minimal strain. Later in the recovery process, 

strengthening exercises and propriocep)on training are key. Single-leg bridges and 

lateral band walks can help target strength and stability, while propriocep)on 

training, such as standing on an unstable surface, can improve balance and 

coordina)on. These exercises prepare the pa)ent for more dynamic movements 

and help them regain full control of their body in space. Incorpora)ng func)onal 

movement exercises, such as sit-to-stand transi)ons, lunges, and squats, is 

essen)al for ensuring that strength gains translate into daily ac)vi)es. These 

exercises help restore the ability to perform necessary movements like walking, 

climbing stairs, or ge`ng in and out of a chair. 

Throughout rehabilita)on, it's important to monitor the pa)ent for compensatory 

movement paQerns. For instance, if the pa)ent starts shi^ing weight too much to 

one leg due to weakness in the glutes, it could lead to joint stress or poor posture. 

Regular assessments of gait and movement paQerns should be conducted to 

ensure exercises are being performed correctly. Adjustments can be made to 

avoid the development of harmful compensa)ons and ensure full func)onal 

recovery. By progressing the rehabilita)on program carefully and monitoring for 
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compensatory paQerns, post-surgical pa)ents can regain strength and func)on, 

minimizing the risk of future complica)ons. 

Elderly Individuals 

Older adults benefit from rehabilita)on programs that focus on balance, fall 

preven)on, and func)onal strength to maintain mobility and reduce injury risk. As 

aging leads to decreased muscle mass, slower reac)on )mes, and diminished 

propriocep)on, targeted exercises can help preserve independence and improve 

overall quality of life. Strengthening the glutes is par)cularly important for 

suppor)ng posture, stabilizing the pelvis, and ensuring efficient movement during 

daily ac)vi)es such as walking, climbing stairs, and rising from a seated posi)on. 

Low-impact exercises provide a safe and effec)ve way to build gluteal strength 

without excessive joint strain. Chair squats are an excellent star)ng point, allowing 

individuals to prac)ce proper squat mechanics while using a chair for support. 

Gradually, they can progress to unassisted squats as strength and confidence 

improve. Seated bridges ac)vate the gluteus maximus in a controlled manner, 

helping to reinforce hip extension without placing undue stress on the lower back. 

Controlled step-ups using a low plavorm or stair help improve single-leg stability 

and strength, preparing older adults for real-world challenges like stepping onto 

curbs or naviga)ng uneven terrain. 

Resistance training is essen)al for comba)ng age-related muscle loss (sarcopenia) 

and maintaining func)onal strength. Incorpora)ng resistance bands, ankle 

weights, or light dumbbells can enhance the effec)veness of exercises without 

excessive strain. For example, banded lateral steps strengthen the gluteus medius, 

which plays a crucial role in maintaining balance and preven)ng falls. Hip 

abduc)on exercises, performed either standing with support or lying down, 

further reinforce pelvic stability and coordina)on. 
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Balance training should also be integrated to reduce fall risk. Single-leg stance 

exercises, tandem walking (heel-to-toe steps), and stability ball exercises can help 

improve propriocep)on and postural control. Addi)onally, incorpora)ng 

func)onal movement paQerns, such as sit-to-stand transi)ons, gentle lunges, and 

step-through movements, ensures that strength gains translate to daily ac)vi)es. 

By combining strength training, balance exercises, and func)onal movement drills, 

a well-rounded rehabilita)on program can help older adults maintain their 

independence, reduce fall risk, and enhance their overall quality of life. 

Sedentary and Desk Workers 

Individuals with sedentary lifestyles o^en experience postural imbalances and 

glute weakness from prolonged si`ng. A rehabilita)on plan should include 

postural re-educa)on, regular movement breaks, and ergonomic adjustments to 

address these issues. 

Postural re-educa)on is key to correc)ng imbalances like forward head posture or 

anterior pelvic )lt. Exercises such as chest openers, pelvic )lts, and hip flexor 

stretches can help improve posture, while core-strengthening exercises like planks 

or bird dogs support the pelvis and spine. Frequent movement breaks are 

essen)al to counteract the effects of si`ng. Individuals should stand or move 

every 30-60 minutes, incorpora)ng light stretches or walking to ac)vate the glutes 

and increase circula)on. Ergonomic modifica)ons, like adjus)ng chair height or 

using lumbar support, can improve si`ng posture. A standing desk or balance ball 

chair can encourage more ac)ve si`ng, helping engage the glutes and core. 

Integra)ng glute ac)va)on exercises throughout the day, such as seated isometric 

squeezes or standing hip extensions, can help strengthen the glutes and 

counteract weakness from inac)vity. These exercises can be done while si`ng or 

standing, making them easy to incorporate into a sedentary rou)ne. 
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With consistent effort, these strategies can help improve glute strength, posture, 

and reduce the nega)ve effects of a sedentary lifestyle. 

Pa.ents with Chronic Pain (Lower Back Pain, Scia.ca) 

For individuals experiencing chronic pain, rehabilita)on should priori)ze gradual 

and pain-free progression. Core-glute synergy exercises help offload the lumbar 

spine and reduce strain. Addi)onally, mobility work targe)ng the hip flexors and 

hamstrings can alleviate restric)ons contribu)ng to compensatory movement 

paQerns. Gentle stability drills and controlled strengthening ensure func)onal 

improvements without exacerba)ng symptoms. 

By integra)ng assessment findings into a structured rehabilita)on plan, 

implemen)ng long-term maintenance strategies, and tailoring interven)ons to 

specific popula)ons, clinicians can effec)vely restore gluteal func)on and 

op)mize movement efficiency. This comprehensive approach ensures sustainable 

outcomes and improved pa)ent quality of life. 

Sec)on 5 Key Words 

Neuromuscular Electrical S)mula)on (NMES) – A therapeu)c technique that uses 

electrical impulses to s)mulate muscles, causing them to contract 

Sarcopenia – Age-related loss of muscle mass, strength, and func)on; typically 

occurs as part of the natural aging process, star)ng around the age of 30 

Sec)on 5 Summary 

A comprehensive treatment plan for gluteal amnesia should be individualized, 

incorpora)ng findings from a detailed assessment and tailored to the pa)ent’s 

unique needs. Progressive strengthening strategies, combined with long-term 
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maintenance techniques, are essen)al for addressing the underlying issues and 

preven)ng recurrence. Special considera)ons for different pa)ent popula)ons, 

such as athletes, older adults, or post-surgical pa)ents, ensure that the treatment 

approach is appropriate and effec)ve. By customizing the plan to each pa)ent’s 

lifestyle and goals, a more successful and sustainable recovery can be achieved. 

Case Study 1 
Sarah is a 21-year-old collegiate cross-country runner who recently sustained a 

hamstring strain during a high-intensity interval training session. A^er her injury, 

she no)ced a persistent discomfort in her lower back and hips. Despite her 

hamstring healing, Sarah struggled to return to full training due to a feeling of 

weakness in her posterior chain. Her coach observed a no)ceable decrease in her 

running efficiency and stride length, and the team’s athle)c trainer no)ced that 

Sarah’s glutes were not firing properly during movement assessments. A^er a 

series of tests and screenings, Sarah’s physical therapist diagnosed her with 

gluteal amnesia. Key examina)on findings were weakness and delayed ac)va)on 

of the gluteus medius and maximus in func)onal ac)vi)es, overac)vity of the 

hamstrings and lower back extensors, poor core stability, and alignment issues 

during dynamic movement. There was also a no)ceable lack of hip extension 

during her running gait, further contribu)ng to her movement dysfunc)on. 

Reflec)on Ques)ons 

1. How did the injury to Sarah’s hamstring contribute to her development of 

gluteal amnesia? 

2. What are some common compensatory paQerns that might emerge when a 

runner experiences gluteal amnesia? 
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3. What might Sarah’s rehabilita)on plan include? 

4. How should a PT assess Sarah’s readiness to return to full compe))on a^er 

her rehabilita)on? 

Responses 

1. The hamstring strain likely altered Sarah's movement paQerns, causing her 

to rely more on the hamstrings and lower back to perform movements that 

would normally involve the glutes. Over )me, this compensatory paQern 

could have contributed to a dysfunc)on in glute ac)va)on, leading to 

gluteal amnesia. 

2. Common compensa)ons include excessive use of the hamstrings, lower 

back extensors, and even the quadriceps. This o^en results in poor running 

mechanics, such as a shortened stride, excessive hip flexion, and a lack of 

proper hip extension. These paQerns increase the risk of further injuries, 

par)cularly to the lower back, hips, and knees. 

3. Glute ac)va)on exercises such as bridges, clam shells, and single-leg 

deadli^s should be incorporated to ac)vate the glutes and strengthen the 

posterior chain. Core strengthening exercises, including planks, bird dogs, 

and pelvic )lts, will improve stability and prevent compensatory paQerns. 

Neuromuscular re-educa)on, including electrical s)mula)on, could be used 

to enhance glute ac)va)on, and then progress to dynamic exercises like 

lunges and step-ups for func)onal strength. Gait and running mechanics 

were addressed by focusing on hip extension and proper form during 

running drills, with a gradual return to running. Flexibility and mobility work 

included stretching and foam rolling of the hip flexors and hamstrings, along 

with manual therapy to improve joint mobility in the hips and lower back. 
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4. To assess Sarah's readiness for compe))on, the PT should evaluate her 

movement paQerns, ensuring that glute ac)va)on is consistent and that 

she no longer compensates with the hamstrings or lower back. If Sarah can 

perform a graded return-to-run program without pain or compensa)on, 

and if her strength and endurance have improved, she can be cleared to 

return to full compe))on. She should have a solid understanding of how to 

maintain proper glute ac)va)on in future training and compe))on. 

Case Study 2 
Mary, a 72-year-old woman, has a history of hypertension, osteoarthri)s in her 

knees, and lumbar degenera)ve disc disease. She reports difficulty with ac)vi)es 

of daily living, including standing from a seated posi)on, walking, and climbing 

stairs. She demonstrates reduced gluteal muscle ac)va)on, relying on her 

quadriceps and lower back muscles, which increases her risk of falls and poor 

posture. The diagnosis is gluteal amnesia, a result of long-term sedentary behavior 

and joint issues. Her symptoms are contribu)ng to weak hip extension and 

balance problems.  

Reflec)on Ques)ons 

1. What might the ini)al treatment plan priori)ze?  

2. Ini)ally, Mary had difficulty finding the mo)va)on to commit to her exercise 

plan. How might a physical therapist tailor the treatment plan to Mary’s 

lifestyle? 

3. What challenges might older adults with gluteal amnesia face in 

rehabilita)ng glute ac)va)on? 
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4. What are the long-term benefits of successful gluteal amnesia rehabilita)on 

for older adults? 

Responses 

1. Ini)ally, the plan should focus on establishing gluteal awareness and gentle 

ac)va)on. It should begin with posture and movement analysis, followed by 

educa)on on gluteal amnesia and its effects. The use of manual therapy will 

be helpful to reduce tension and start strengthening exercises such as glute 

bridges and clamshells with minimal resistance. 

2. Ini)ally, exercises could be modified to be low-impact, with a focus on 

improving comfort and func)onality. Educa)ng Mary on the long-term 

benefits of gluteal ac)va)on and its role in pain reduc)on and injury 

preven)on could be crucial for mo)va)on. 

3. Older adults may face challenges such as decreased mo)va)on due to a 

lack of understanding of the benefits, chronic pain, s)ffness, and 

compensatory paQerns developed over years of inac)vity. It’s essen)al to 

address these issues with gradual progress, clear educa)on, and 

encouragement to engage in daily movement paQerns. 

4. Successful rehabilita)on improves posture, reduces pain, enhances balance, 

and increases independence in daily ac)vi)es. Re-ac)va)ng the glutes also 

decreases the risk of falls and injury, leading to an improved quality of life 

and beQer overall func)onal capacity. 

Case Study 3 
John, a 68-year-old man with a history of hip osteoarthri)s, underwent a right hip 

replacement surgery due to advanced joint degenera)on. Post-surgery, he 
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experienced complica)ons including persistent pain, muscle weakness, and 

limited hip range of mo)on. As a result, he developed gluteal amnesia, with 

difficulty ac)va)ng his glute muscles, leading to compensatory reliance on his 

quadriceps and lower back muscles. This dysfunc)on impacted his ability to 

perform func)onal movements, such as standing from a seated posi)on, walking, 

and climbing stairs, and further increased his risk of falls and postural imbalances. 

The treatment plan for John focused on progressive rehabilita)on to address both 

his post-surgical recovery and gluteal amnesia. Ini)ally, the goal was to reduce 

pain and improve hip mobility through gentle stretching, joint mobiliza)on, and 

isometric glute ac)va)on exercises like glute squeezes and supine bridges. As his 

pain decreased, the plan progressed to strengthening exercises such as standing 

hip extensions, clamshells with resistance, and seated leg li^s to rebuild glute 

strength and coordina)on. Func)onal tasks, including sit-to-stand transi)ons and 

stair climbing, were incorporated to reinforce proper glute ac)va)on during 

movement. Core stabiliza)on exercises like bird-dogs and planks were added to 

support gluteal func)on. Finally, dynamic movements such as step-ups, lunges, 

and squats were introduced, along with balance training and ongoing educa)on 

on self-management techniques to maintain glute ac)va)on in daily ac)vi)es. 

Reflec)on Ques)ons 

1. What challenges might arise in rehabilita)ng gluteal amnesia following hip 

replacement surgery? 

2. How does post-surgical rehabilita)on differ for someone with gluteal 

amnesia compared to a pa)ent without this condi)on? 

3. What long-term strategies can be implemented to maintain gluteal func)on 

a^er hip replacement? 
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Responses 

1. The primary challenges include addressing post-surgical pain and 

inflamma)on, which can limit mobility and gluteal ac)va)on. Addi)onally, 

there is o^en a loss of propriocep)on and neuromuscular control around 

the hip joint, making it difficult for the pa)ent to isolate the glutes during 

func)onal tasks. The risk of compensatory movements and muscle 

imbalances may also complicate rehabilita)on. 

2. Rehabilita)on for someone with gluteal amnesia a^er hip replacement 

requires a greater focus on neuromuscular re-educa)on and gradual 

progression of gluteal ac)va)on. Pa)ents without gluteal amnesia may not 

require as much emphasis on re-training the glutes since they already 

engage them effec)vely. A key difference is ensuring proper glute ac)va)on 

and avoiding over-reliance on compensatory muscle groups during 

recovery. 

3. Long-term strategies include con)nuing strength and mobility exercises to 

maintain muscle ac)va)on, performing regular balance training to promote 

stability, and incorpora)ng glute ac)va)on techniques into daily rou)nes. 

Encouraging consistent physical ac)vity, such as walking or swimming, and 

ensuring correct movement paQerns during func)onal ac)vi)es will help 

prevent regression and support overall hip health.  

Conclusion 
Gluteal amnesia, or "dead buQ syndrome," is a common condi)on that disrupts 

movement efficiency and musculoskeletal health due to prolonged si`ng and 

poor movement paQerns. When the glutes fail to ac)vate properly, compensatory 

paQerns emerge, o^en leading to dysfunc)on and pain in the lower back, hips, 
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and knees. Understanding the neuromuscular connec)ons, propriocep)ve factors, 

and biomechanical role of the glutes is essen)al for effec)ve rehabilita)on. This 

course has equipped physical therapists with a comprehensive approach to 

assessing and trea)ng gluteal amnesia. By addressing muscle compensa)on 

paQerns, neuroplas)c changes, and motor control deficits, clinicians can apply 

evidence-based strategies such as neuromuscular reeduca)on, progressive 

resistance training, and Pilates to restore proper glute func)on. Case studies have 

highlighted prac)cal applica)ons, reinforcing best prac)ces for individualized 

treatment. By integra)ng these principles into clinical prac)ce, physical therapists 

can help pa)ents regain movement efficiency, reduce pain, and op)mize 

func)onal outcomes, ul)mately enhancing long-term musculoskeletal health and 

performance. 
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