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Background: The purpose of the study was to determine the prevalence of the lower crossed 

syndrome in young females. 

Objectives: To find out prevalence of lower crossed syndrome in young females. To check the 

tightness and weakness of the lower body muscles and there by determine the cause for alteration 

in low back posture. 

Materials: Plinth, Pen, Paper, Goniometer, Stopwatch. 

Methodology: In the following study, considering all exclusion criteria, 60 Subjects were 

selected by doing incidental sampling. After taking consent from the subjects, procedure was 

explained to them. The subjects were asked to assume the testing position and different tests for 

checking the muscle tightness and muscle strength of the required muscles were performed. 

Results:There is 85% of lower crossed syndrome in young females. 47%subjects have iliopsaos 

muscle tightness. 5% subjects have grade 5 gluteus maximus strength. Majority have grade 2 and 

3 strength. 0% subjects have grade 5 abdominal strength. Majority have grade 2 and 3. 

Conclusion: The study concludes that there is 85% of young females have lower crossed  

syndrome. 

 

INTRODUCTION 

After the common cold, back pain is the 2nd leading cause of work absenteeism and 

results in more lost productivity than any other medical condition.
1
 The impact of back pain on 

society is staggering. Back pain is the 2nd most frequent reason for physician visits, the 5th most 

frequent for hospitalization, and the 3
rd

 ranking reason for surgical procedures.
1
Between 70% 

and 80% of the world's population experience LBP sometime during their lives.
1,3
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Most cases resolve over a period of days or weeks, with or even without professional 

care. Unfortunately, a significant population of people will continue to live with back pain on a 

daily basis.
2,3,4 

There is probably an element of truth in all of these 

theories, but a more important question also remains unanswered: 

Why is the vast majority of all back pain episodic? In other words, 

why does it keep coming back? Why does back pain seem to come 

and go regardless of our theories, our treatments and our many, 

many approaches to obtaining a cure??
2,5

  

One of the more intriguing physical medicine theories is that 

the fundamental imbalance between postural and phasic muscles in 

and around the pelvis perpetuates imbalance, strain and altered 

movement patterns, which accounts for the re-injuring of these key 

structures. Thirty-three muscles attach to the pelvis and when 

primary relationships between agonists and antagonists become 

altered, there is postural distortion and painful movement patterns.
2,5

 

The most common imbalance or pattern of muscle dysfunction is 

the LOWER CROSSED SYNDROME or PELVIC CROSED 

SYNDROME as documented first by VladamirJanda and Jull.
4,6,7 

This condition describes a pattern of tight and weak muscles.  

Now, over body is formed of 2 main types of muscle 

groups:- 

1} Postural or static muscles: oppose gravity and tend to be strong 

and tight, not only under pathological conditions but often under 

normal circumstances in the form of spasm or 

adaptiveshortening.e.g.iliopsoas,quadratuslumborum,erectorspinae 

group, rotators of back,multifidus. 

 

2} Phasic or dynamic muscles: sag in reaction to gravity and tend 

toward weakness and inhibition in response to stress or pathology. 

e.g.Abdominals.
2,8,9

 

Pathology affecting both types of muscles can lead to a PCS. 
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What is lower cross syndrome?
4,6,7,8

 : Here there is short, tight and strong hip flexors [iliopsoas] 

and the back extensors [lumbar erector spinae]. And associated weak and long antagonists the 

abdominals and gluteus maximus. 

Jull and Janda hypothesized that this combination resulted in an imbalance pattern 

leading to low back pain.
8
 

How it develops? 

According to Sherrington's law of reciprocal innervations, the tight muscle causes a 

reflex inhibition or weakening of the muscles on the opposite side of the body.
6
Janda noticed that 

due to prolonged static postures, such as sitting at a desk all day, with 

Time, the hip flexors become shortened or tight.
4
Therefore, the brain will automatically start to 

shut down or inhibit the glutei muscles which are on the opposite side.
4 

now, the imbalance 

pattern promotes increased lumbar lordosis because of the forward pelvic tilt and hip flexion 

contracture, and over activity of the hip flexors compensating for the weak abdominals.
8
Also, the 

hamstrings may tighten to compensate for the forward pelvic tilt or they may tighten to 

compensate for the weakened glutei which are inhibited due to the tightened iliopsaos. Hip 

extension would be limited due to a tightened psoas, and the presence of an inhibited 

antagonistic gluteus maximus would create a poor quality of hip extension because the contra 

lateral lumbar erector spinae and ipsilateral hamstrings
16

 would have to become overactive and 

eventually tight to perform the necessary hip extension instead of the gluteus maximus[primary] 

hip extensor.
6
 

Thus, people with such postural imbalance frequently complain of back pain and if left 

unchecked, create a chronic pain condition. Therefore, my present study is to identify prevalence 

of lower crossed syndrome in young females. 

 

Hypothesis: 

Experimental hypothesis: Lower crossed syndrome is present in young females. 

Null hypothesis: Lower crossed syndrome is not present in the young females. 

 

Statement of the study 

A study on the prevalence of the lower crossed syndrome in young females. 
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SIGNIFICANCE OF STUDY 

 Low back pain is a universal problem. 

 LCS is a very dangerous combination of muscle imbalances due to the excessive stress 

that it places on the structures of the lower back. 

 Moreover, people who suffer from these postural problems frequently complain of back 

pain. If left unchecked, the imbalances can continue to create a chronic pain condition 

that becomes more difficult to correct. 

 This study helps to detect the problems early, so after this study appropriate      

corrections to the musculature can be made and it is possible to neglate the effects            

of the bad posture. 

Objectives: 

 To find out prevalence of lower cross syndrome in young females from age 16-22yrs. 

 To check for tightness and weakness of the lower body muscles and thereby           

determine the cause for alteration in low back posture. 

Operational definitions:  

 Lower cross syndrome
10

: It is a S shaped posture of the lower back characterized by tight 

hip flexors and lower back, paired with weak abdominals and gluteus maximus. 

 Tightness
11

: When muscle loses its normal flexibility and a change in length-tension 

relationship of muscle occurs, the muscle shortens and is no longer capable of producing 

peak tension. This is termed as tightness. 

 Weakness: The inability to carry out any action due to loss of strength is termed as 

weakness. 

 Modified Thomas test
8
: It is a test to evaluate the length of the iliopsoas muscle. 

 Low back pain: It is a common musculoskeletal symptom that may be either acute or 

chronic. 

 Goniometer: The instrument consists of a protractor calibrated from 0 degree to 180 

degree with two arms attached.1) Fixed arm. 2) Mobile arm. It is used to measure 

maximum range of motion. 

Limitations of study: 

 Sample size was small, which reduces generalization. 

 Only one outcome measure was taken. 
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 This study is performed on a particular group included age, gender, etc. 

 There was no grading for amount of tightness. 

 

Review of literature: 

1) Kendall et al, 2005-postural changes are connected with muscle imbalances. It may be 

attributed to people assuming postures for prolonged periods.
14

 

2) Cheraladhan E. Sambandam, et al, 2011-faulty movement patterns may result due to weakness 

or shortness in muscles which cause incorrect alignment and eventually lead to musculoskeletal 

pain syndromes.
16

 

3) Janda and Jull et al, 1987-they described a pelvic crossed syndrome in which there are 

shortened and tight hip flexors, lumbar erector spinae and associated weakened antagonists 

gluteus maximus,medius,minimus and abdominals.
10,17

 

4) Sherrington et al, 1993-according to his law of reciprocal innervation, body will be composed 

of combinations of tight and weak muscle creating a muscle imbalance adversely affecting the 

normal patterns of movement.
6
 

5) Guter et al, 2003-the collection of imbalances is known as lower cross syndrome.
16

 

6) Allen et al,-due to the in proper length of the muscle (the tight ones being short and the weak 

ones being long), we develop postural imbalances, and eventually pain.
7
 

7) Vladamir et al, 1987-he noticed that many developed a distinct pattern of muscle imbalance 

due to prolonged static postures, such as sitting at a desk all day.
4
 

8) Dianne woodruff et al, 2003-weakness is due to tightness. Chronically shortened (tight) 

muscle neither lengthens nor shorten effectively and are thus limited in their ability to do the 

work of stabilizing or mobilizing.
2
 

9)  David and Janet et al,-indeed the quadrates lumborum may be the most overlooked source of 

low back pain.
5
 

10) Bob et al,-quadratus lumborum is usually bilaterally hypertonic in clients with an anteriorly 

tilted pelvis or the lower crossed syndrome.
5
 

11) Greg and Dave et al, 2006-lower crossed syndrome is often the result of extensive sitting 

whereby the hip flexors are shortened. It causes a reverse spine angle swing fault and leads to 

back injury.
4
 

https://www.researchgate.net/researcher/61255879_Cheraladhan_E_Sambandam/
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12)  Walax et al,-lower crossed syndrome or as I like to call it bucket syndrome is something that 

about 99% of us exhibit. If u think of your pelvis as a bucket if it is rotated forward like you are 

pouring water out of the front side of your bucket that is LCS.
24

 

14)  Jeb et al,-LCS commonly results in hamstrings strains, anterior knee pain and LBP. Whether 

it is due to tightness, weakness or both, the result is usually one of discomfort. Unaddressed, this 

can lead to chronic pain, which in turn, can then lead to injury.
29

 

15)  Michael et al, 1997-lcs refers to the lower part of the body surrounding the pelvis, lower 

back, abdominal and upper thigh areas. It consists of various tightened and weak muscle. LBP 

can suggest LCS is involved; however there are also many causes of LBP.
23

 

15)  Craig et al, 1999-when any muscles function is disturbed i.e. facilitated or inhibited 

movement and stability throughout the entire kinetic chain will be affected. Muscle imbalance is 

the most common type of muscular dysfunction where a movement agonist is inhibited while its 

antagonist is facilitated.
34

 

16) Kolah et al, 1999-agoinst and antagonist muscle contractions are known to be essential for 

maintaining joints in a neutral range during loaded tasks. A failure of this muscle system leads to 

muscle imbalance.
34

 

17) Rolf et al,-the psoas, iliacus, abdominals, spinal extensors, hip joint flexors of ankles/feet are 

all inter related in walking movements. Interference with their interplay (generally through over-

contraction or non-responsiveness of one or more of  these) leads to dysfunction and to back 

pain.
30

 

18) Dalton et al,-the tight line travels through the iliopsaos and lumbar erectors which pull and 

hold this aberrant sway back posture. Reciprocal inhibition weakens the abdominals and gluteus 

allowing this dysfunctional pattern to develop. This lower cross pattern develops due to flexion 

addiction.
31

 

19) Schoonman et al,-muscle imbalance in the region is felt to be an important contributing 

factor for chronic LBP.
3
 

20) Dubin et al,-patients with a lordotic posture will have an increase in anterior curve of the low 

back caused by tightness of the psoas and erector spinae musculature and weakness of the 

abdominal and gluteus maximus musculature, such patients usually complain of pain across the 

low back.
32
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21) Keith et al, 2002-postural and phasic muscles are a key towards understanding two common 

patterns of muscle dysfunction, UCS and LCS.
12

 

22) Claycox et al, 2004-any imbalance in the trunk musculature will eventually lead to LBP and 

strain. The muscle imbalance found in the pelvic region produces a clinical scenario known as 

LCS or the PCS.
33

 

23) Chris et al, - an interesting neurological phenomenon occurs as a result of muscle tightness. 

It is called reciprocal inhibition. It means that if a major muscle is tight it will inhibit the muscle 

that opposes it.
34

 

 

METHODOLOGY 

RESEARCH DESIGN  

 It was a survey. 

SETTING 

 The study was conducted at Shree Swaminarayan Physiotherapy College, Surat. 

SAMPLING 

 Subjects were selected by using incidental sampling technique. 

INCLUSION CRITERIA 

 Girls in age group of 16-22yrs. 

 Who have medical history consistent with the diagnosis of back pain. 

 Who have given their consent for participation in this study. 

EXCLUSION CRITERIA 

 Girls with back pain due to menstruation or other gynaecological problem. 

 Those having history of spinal trauma, joint dysfunction or congenital defects. 

 Those having pain due to any systemic inflammatory disease. 

 Acute spasm of Para spinal muscles of back or sprain of any Para vertebral structures like 

ligament or fascia.  

 Unco-operative patients. 

DATA COLLECTION PROCEDURE 

In the following study, considering all exclusion criteria,60 subjects were selected by 

doing incidental sampling. After taking consent from the subjects, procedure was explained to 

them. The subjects were asked to assume the testing position and different tests for checking the 
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muscle tightness and muscle strength of the required muscles were performed. Data’s were 

collected on the basis of these tests. The collected data’s were then subjected for data analysis. 

TOOLS FOR DATA COLLECTION 

 Plinth 

 Pen 

 Paper 

 Goniometer [reliability and validity]:- Ek strand et al, 1982: goniometer useful device for 

measuring joint ranges. 

 Stopwatch 

EVALUATION OF PARAMETERS 

The following evaluation of parameters was used in the study:- 

1) Grading for checking weakness of abdominal muscle and gluteus maximus muscle. 

2) Thomas test for checking tightness of hip flexors. 

PROGRAMME SCHEDULE 

In this study, 60 subjects were taken by incidental sampling method. Consent was taken 

from them. The subjects were explained the procedure in detail. The subject was made to lie 

supine on the plinth and was asked to relax. Then tightness and weakness is checked for different 

muscles. 

TIGHTNESS-MUSCLE LENGTH TEST OF: 

 ILIOPSOAS
8 

:The Thomas test is used to assess the hip flexion contracture. 

Position:-The patient lies supine while the examiner checks for excessive lordosis. 
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Test: The examiner flexes one of the patient's hips, bringing the knee to the chest to flatten 

out the lumbar spine and to stabilize the pelvis.  

o The patient holds the flexed hip against the chest. 

o If a contracture is present, the patient's straight leg rises off the table and a muscle stretch 

end feel will be felt. 

o Now the angle of contracture is measured using a goniometer. 

o The test is done on both sides. 

 

 LUMBAR BACK EXTENSORS[ERECTOR SPINAE,MULTIFIDUS]
9 
 

Position: The subject sits tall and well back on a plinth with legs extended, pelvis                

vertical. 

Test:-The subject is asked to approximate the forehead to the knees without strain. No knee 

flexion should occur and the movement should be a spinal one, not involving pelvic tilting. 

o An even curve should be observed and a distance of about 10cm from the knees achieved 

by the forehead. 

o The subject holds the position and her back is observed for the curve from the waist  

[L5S1] through the neck and head 

 

 

 

 

 

 

 

 

 

 

 

taken from chaitowleon pg.164 

o During these assessments, there should be a uniform degree of flexion throughout  
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the spine, with a C curve apparent when looked at from the side. 

o Areas of shortening in the spinal muscles may be seen as areas which are flat where little 

or no flexion takes place. This indicates local shortening of the erector spinae group. 

WEAKNESS-MUSCLE STRENGTH TEST OF: 

 ABDOMINALS
8
 

o Isometric abdominal test is used to assess the strength of the abdominal muscles. 

Position: Patient is in supine with the hips at 45degree and knees at 90degree. 

Test:-The patient is asked to assume the end position and hold it. The gradings of this test 

are: 

Normal 5=Hands behind neck, until scapulae clear table 20-30sec hold. 

Good 4=Arms crossed over chest, until scapulae clear table 15-20sec hold. 

Fair 3=Arms straight, until scapulae clear table 10-15sec hold. 

Poor 2=Arms extended, towards knees, until top of scapulae lift from table 1-10sechold. 

Trace 1=Unable to raise more than head off table. 

 GLUTEUS MAXIMUS
13

 

Position:-The patient is placed in prone with the hips straight and the knee flexed to 90 degree. 

Test:-The patient is asked to extend the hip, keeping the knee flexed. 

o Anterior force is applied to the posterior thigh. 

o The pelvis is stabilized during the movement. 

o Both legs are tested. 
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The gradings of this test are: 

Normal 5= Complete hip extension and holds end flexion against maximum resistance. 

Good 4= Hip extension is possible and can be held against heavy to moderate resistance. 

Fair 3= Completes full hip extension and holds end position but takes no resistance. 

Poor 2= Completes full range of hip extension in side lying position. 

Trace 1= Palpable contraction of gluteus maximus will be seen as narrowing of the gluteal 

crease. No visible joint movement. 

 

RESULT AND STATISTICAL ANALYSIS: 

1. Prevalence of lower crossed syndrome in young females: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. The graph here shows that 47% subjects have iliopsaos muscle tightness, which is a major 

number: 

Prevalence of LCS in young females.

85%

15%

present

absent

CONDITION PRESENT ABSENT

SUBJECTS

(%)

85 15
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Iliopsoas muscle tightness (Degree)
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Gluteus maximus strength test (Grade)
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The graph here shows that only 5% subjects have grade 5 gluteus maximus strength i.e. 

maximum strength. Majority have grade 2 and 3 strength, which indicates less strength: 
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Abdominal muscle strength test (Grade)

0%

39%

38%
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0%
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5

02338390SUBJECTS

(%)

54321GRADE

 The graph here shows that 0% subjects have grade 5 abdominal strength. Majority have grade 2 

and 3 is indicates weakness of abdominal muscles: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCUSSION AND CONCLUSION 

The study was conducted on 60 young females. Evaluation was done for checking 

weakness and tightness of the respective muscles. The results of this study showed that out of 60 

girls, 46 girls had abdominal weakness i.e. Grade 2 and 3. Similarly for gluteus maximus, 39 

girls had weakness i.e. grade 2 & 3. Also out of 60 girls, 51 had tightness of low back extensors. 

Moreover, majority of girls had tightness of hip flexors Overall, 85% girls showed the 

pattern of muscle imbalance. Thus, the results show that 85% girls have lower cross syndrome. 

Also different variations can be done in the positions for testing. Here only the recommended 

positions were used. For low back extensors, knee to chest position or sitting in the chair and 

bending forward position can be used. Similarly for other muscles also different test positions 

can be used, which can give different results. Magora et al in 1975 showed in his study of 429 

patients with low back pain, that 56(13%) had contracted muscle on physical examination. 
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Birger et al proved that 85% of low back pain has an origin in a muscle imbalance 

commonly due to long term postural faults called low cross syndrome. 

 

CONCLUSION 

The study concludes that there is 85% of young females have lower cross syndrome. Hence, 

stretching of tight muscle and strengthening of weak muscles should be given prime importance 

for the treatment protocol in patients of lower crossed syndrome. 

 

RECOMMENDATIONS 

-    The same study can be carried out for different age groups. 

-    Comparison can be done for prevalence of lower cross syndrome between males and females. 

-    Survey can be done on prevalence of lower cross syndrome in people of different    

occupations. 

-    Larger sample size can be taken. 

-    Different test position can be used for checking the muscle tightness and weakness. 
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