
Introduction 

Chronic low back pain (CLBP) has been described as a medically unexplainable symptom 

(Eriksen TE). It has been suggested that postural deviation away from ideal, defined as a state of 

muscular and skeletal balance that protects the body against injury or progressive deformity, 

(Britnell SJ, Kim.) may be the cause of low back pain. 

The exact percentage of the population that low back pain affects is variable but it seems that 

70% to 80% of the Western population will experience back pain at least once in their life 

(Nourbakhsh MR). Prevalence has been reported as high as 84%. Twenty-three percent of cases 

are considered chronic and 11-12% of the population would be considered disabled by chronic 

low back pain (Balague F).For 85% of people with low back pain there is no specific diagnosis 

to be made (Rinkus KM.) Chronic low back pain is the leading cause of work place absence, 

causing tremendous economic burden. Low back pain is estimated to cost $50 billion dollars in 

the United States each year (Ronai P). There are other estimates that combine direct cost, 

referring to medical cost, and indirect cost, referring to absenteeism and loss of productivity that 

predict the cost of low back pain to range from 84.1 to 624.8 billion dollars with direct cost only 

contributing to 14.5% of the economic burden. Given the wide range of the estimated cost, it is 

difficult to calculate a direct economic impact (Dagenais S). 

Ideal posture occurs when a vertical line of gravity falls through the supporting column of bones 

where the body does not have to continually adjust its position to counter the forces of gravity 

(Kritz MF). According to the postural-structural-biomechanical model of pain, muscle 

imbalances and structural asymmetries increase abnormal stress on the body and overtime cause 

painful back conditions (Lederman E, Zusman M, Nieuwenhuyse AV.).  Poor posture produces 



increased strain on supporting structures leading to inefficient balance of the body (Britnell SJ.). 

For example, extreme lumbar extension, termed hyperlordosis may take the spinal segments out 

of “elastic equilibrium” and contribute to low back pain if strain from this position continues past 

tissue tolerance (Scannell JP). Asymmetrical or suboptimal posture may place abnormal load and 

stress on ligaments and other structures which can contribute to strain and pain (Fryer G.).Poor 

posture can put stress on joints and weaken the soft tissue by stretching it beyond its limits 

(Tuzun). Because muscle impairments may contribute to postural deviations and in turn decrease 

performance and increase the risk of injury it is recommended that the personal trainer or 

strength coach implement a postural screen on the lower body in an attempt to identify and 

subsequently modify static posture (Kritz MF). 
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However, pain is of multifactoral etiology, therefore too much focus on one cause, such as poor 

posture, may be inappropriate. This review examines the relationship between lumbar lordosis, 

chronic back pain, and muscle function. This review also examines the reliability and validity of 

the postural assessment as diagnostic tool and whether or not personal trainers and strength 

coaches should use it as part of their assessment of a client or athlete.  

Lumbar Lordosis 

One of the most common postural adaptations in the lower back is an increase in the lumbar 

lordosis which is an increase in the anterior curve of the lumbar spine (Kritz M). Although 30 

degrees of lordosis is recommended as the ideal physiological range, there is no agreed upon 

lordotic angle (Kim). There are several different ways to measure the lumbar curve which makes 

comparing data difficult. In one study on 149 Chinese subjects aged 18-76 the testers defined the 

lumbar lordotic angle as Cobb’s angle, from the superior end plate of the first lumbar spine to the 

inferior end plate of the fifth lumbar spine. They discovered that the mean lordotic angle was 

33.2 degrees which was smaller than the angle found in Western populations. With one standard 

deviation, normal lordotic curve was 20-45 degrees (Lin RM). Tuzun et. al conducted a study 

with fifty patients with acute low back pain, fifty patients with chronic low back pain and fifty 

patients with no back pain as controls. Lumbar lordosis was amongst one of the measurements 

they took. Angles between 20 and 45 degrees for lordosis were considered normal whereas 

angles below 20 degrees were considered decreased and angles above 45 were considered 

increased (Tuzun). 



 

Although there are no accepted definitions, hyperlordosis, an increase in lordosis and 

hypolordosis, a decrease in lordosis are thought to be caused by muscle imbalances which 

decrease the tolerance for activities of daily living (Scannell JP). It is often assumed that the size 

of the lordotic curve is associated with the length of pelvic muscles and the performance of 

abdominal muscles. Muscle imbalances such as shortened erector spinae muscles and lengthened 

abdominal muscles would cause an increase in lumbar lordosis (Youdas JW). 

Reliability of visual assessment 

Examination of the spine often begins with a postural assessment and has been used as a 

diagnostic approach (Dunk NM). When using posture as a diagnostic tool, measurements have to 



repeatable amongst trials. Posture also needs to be sensitive enough to recognize changes due to 

a treatment protocol. The extent of lumbar lordosis has been measured with a flexible ruler, tape 

measure, parallelogram goniometer and inclinometer, or gravity goniometer (Bryan).When 

implementing a program that attempts to change posture to decrease risk of injury or pain the 

change in posture needs to be reliably measured to assume correlation.  

Bryan et. al conducted a study with forty-eight physical therapist with an average of 14.6 years 

of experience. Amongst the therapist 42% said they always conducted a postural assessment and 

46% said they usually conducted a postural assessment. When given the choice to rank their 

ability to measure posture as excellent, good, fair, or poor, six raters said excellent and thirty-

three ranked their ability as good. Twenty six of these raters had received advanced training in 

the postural evaluation as well. The raters were shown three pictures of subjects aged 18-35 and 

were asked to visually rank them from least to greatest amount of lordosis. The visual inspection 

was compared to a radiographic measurement that was previously taken. In total there were 

ninety-six trials. Of those ninety-six trials only nine raters ranked the order of the subjects 

correctly. In fact, in one trial group one subject, who had the least lordosis when measured 

radiographically, was ranked as having the greatest amount of lordosis in 19 out of 25 trials. This 

study did have limitations in that the subjects were assessed in a picture and that they were 

clothed, although the clothing was pulled tight to see the lumbar curve. Gluteal prominence 

might have also played a role in the perception of the lumbar lordosis (Bryan). Personal trainers 

and strength coaches should proceed with caution when considering using a postural evaluation 

if fewer than 10% of the trials were accurately measured by therapist with more advanced 

schooling, including advanced postural evaluation training for over fifty percent of the 

participants. 



To support the study by Bryan, Fedorak et. al. examined the reliability of the visual postural 

assessment. Six chiropractors, seven physical therapist, six physiatrist, four rheumatologist, and 

five orthopedic surgeons were selected to visually assess the posture of thirty-six subjects with 

and without back pain. Two photographs were taken of the subjects, a posteroanteror view and a 

right lateral view. The examiners rated the lordosis of the cervical and lumbar spine as being 

normal, increased or decreased. It was discovered that mean intra-rater reliability was fair for all 

examiners and mean inter-rater reliability was poor within each group of professionals and 

between professionals. They concluded that clinicians should recognize that their visual 

assessments are likely not consistent (Fedorak C). Although, the sample sizes of the two studies 

were small this should certainly deter personal trainers and strength coaches from using a visual 

assessment. If visual assessment is a poor diagnostic tool for highly trained professionals it 

certainly should not be used by trainers or strength and conditioning coaches. If lumbar lordosis 

cannot be determined visually, than alterations cannot be determined accurately as well, which 

should call the use of the postural assessment into question.   

Correlation with pain 

Both increases and decreases in the size of the lumbar lordosis have been attributed to low back 

pain (Nourbakhsh). Decreased lordosis has been associated with increased intradiskal pressure 

and increased low back pain. Increased intradiskal pressure when combined with flexion and 

rotation puts a person at risk of a disk protrusion. On the other hand increased lumbar lordosis is 

associated with more compression on the facet joints (Scannell). Individuals with either an 

increase or decrease in lumbar lordosis have more strain on their tissues and thus a smaller safety 

margin when performing activities of daily living before tissue failure (Scannell). Christie et. al 

conducted a study with thirty nine participants with either chronic or acute low back pain and 



twenty subjects with no low back pain. They found that participants with chronic low back pain 

stood in a more lumbar extended position than the controls (Christie HJ).  

However, good evidence to support the validity of the postural assessment as a diagnostic tool 

for chronic pain is lacking. For example, Fann examined the pelvic obliquity of ninety-three 

subjects with chronic low back pain and eighty –three subjects without low back pain and 

determined that there was no difference in the extent of the tilt of the pelvis between the two 

groups (Fann).Youdas et. al conducted a study with thirty men and thirty woman and determined 

that patients with chronic low back pain had no more standing lordosis or pelvic inclination than 

their counterparts with healthy backs (Youdas, 2000).  

Other studies with much larger sample sizes reach the same conclusions.  Battie et. al. conducted 

a longitudinal study on over 3,000 employees at a Boeing aircraft manufacturing plant. They 

examined anthropometric and clinical measures in order to predict back pain complaints over an 

average time of three years. Lumbar lordosis was amongst one of the physical characteristics that 

were measured. Lumbar lordosis was not associated with previous or subsequent low back pain 

(Battie). It should be noted that lordosis was assessed visually which is open for variations in 

interpretation and has also been show to be moderate at best in reliability (Fedorak).  

Other studies support the notion that lumbar posture or pelvic position does not have an effect on 

the prevalence of low back pain and cannot be used as a predictive tool for low back pain 

(Nourbakhsh 2002, 2006, Tuzan C, Youdas 2000, Pope MH). Christensen et. al. conducted a 

systematic review on spinal curves and health and concluded that there is no evidence for a 

causal relationship between sagittal spinal curvature and health including spinal pain 

(Christensen). 



Finally, when attribute pain to poor posture it is important to remember two things. First, pain 

can have an effect on posture; therefore we need to see that the exposure precedes the effect 

(Christensen). If patients who are in pain have poor posture it is possible that the pain caused it. 

Looking at pain free people with poor posture over time does not seem to correlate with future 

incidences of pain as shown by Battie et. al. Second, pain, like other diseases, has a natural 

history meaning it tends to not be permanent. Therefore, even if an intervention was put in place 

that focused on changing posture, and posture actually was changed, because of the natural 

history of pain, one cannot actually say changing posture changed the pain experience. To say 

this would fall into the cognitive flaw called post hoc, ergo propter hoc otherwise stated that 

because B follows A, B was caused by A (Hartman SE).   

Lumbar lordosis, pelvic inclination, and muscle imbalances 

Static postural deviations are thought to be caused by muscle imbalances. For example, 

excessive lumbar lordosis is thought to be caused by tight erector and hip flexors muscles 

coupled with weak abdominal and hip extensor muscles (Hrysomallis, Youdas, 1996). Weakness 

of the abdominal muscles permits an anterior pelvic tilt and a lordotic posture (Kendall FP). The 

anterior pelvic tilt and increase in lumbar lordosis are thought to be related. Anterior pelvic tilt 

occurs when the pelvis rotates anteriorly which results in lumbar extension and hip flexion 

(Waryasz, Kritz). Claims have been made that excessive working of one muscle group may lead 

to postural deterioration (Hrysomallis). “Pelvic Cross Syndrome” coined by therapist, Vladimir 

Janda described the muscle impairments that led to an anterior pelvic tilt and increased lumbar 

lordosis. These imbalances were decreased hip extensor and flexor extensibility coupled with 

weakness of the hip extensors and abdominals (Nourbakhsh, 2006). However, it may seem that 



structural changes that are considered pathological may not only be normal (Herrington) but are 

not associated with any specific pattern of muscle imbalance.   

 

 

 

A small study conducted by Walker et. al came to the conclusion that abdominal muscle function 

is not related to lumbar lordosis or pelvic tilt, although it may be related to muscle length. This 

study only used 31 healthy physical therapy students. While the reliability of the test has been 

established, the leg lowering test that was used lacks the precision to perform analysis (Kim). 

Furthermore, since this sample size was only of physical therapy students, between the ages of 

20 and 33 years, this sample may not be reflective of the population as a whole (Walker).  
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Youdas et. al. conducted a study to expand the work done by Walker using a slightly larger 

sample size, 45 men and 45 women aged 40-69. The investigators measured abdominal muscle 

performance, pelvic inclination, lumbar lordosis in standing, gender, BMI, physical activity 

level, back and one joint hip flexion muscle lengths, as well as performance of the abdominals. 

Lumbar lordosis was measured with a flexible curve as was the length of the abdominal muscles. 

The length of the abdominal muscles was measured with the prone press up, abdominal 

performance was measured by a leg lowering test, and hip flexor length was measured by a 

variation of the Thomas test. These testing protocols have been used by others and are 

recommended by Kendall in Muscles: Testing and Function, however, the validity is not 

mentioned for any of these test. Intratester reliability was excellent for abdominal muscle 

performance, standing lordosis and pelvic inclination. It was however, fair for right hip flexor 

length and poor for left hip flexor length which may be explained by the low between subject 

variability. No associations were found for abdominal muscle performance and angle of pelvic 

inclination for men but it was seen in women. There was no association between hip flexor 

length and pelvic inclination and the abdominal muscle performance was not associated with the 

lumbar curve for men and women.  

Kim et. al conducted a study with eleven male and twenty female subjects aged 13-61 with a 

mean age of 35 years to examine the effect of trunk muscles on lumbar lordosis. They found that 

strength of the trunk muscles was not related to lumbar lordosis but that the ratio of lumbar 

flexor and extensor strength showed a significant but very moderate relationship to the lordotic 

angle (Kim).  

Fortunately, a much larger study was conducted by Nourbakhsh et. al. examining 600 subjects 

aged 20 to 65 years. One hundred and fifty subjects fell into one of four groups, men with low 



back pain, men without low back pain, women with low back pain and women without low back 

pain. The size of the lumbar lordosis, extensibility of the back extensor muscles, hip flexors, and 

hamstrings were measured along with abdominal and gluteal strength. Abdominal and gluteal 

strength were assessed as well with test whose reliability and validity have already been 

established. Subjects were identified as either having muscle impairments in the previously 

mentioned measures and subjects with no muscle impairments were used as controls. The 

researchers found that subjects in pain had weaker abdominal and gluteal strength. However, 

they found that there was no significant degree in lumbar lordosis when comparing subjects with 

muscle impairments to those without any impairment (Nourbakhsh, 2006). Three conclusions 

can be taken from this study; first muscle weakness may be correlated with pain, second there 

are no certain muscle impairments that lead to an increase in lumbar lordosis. For example, there 

was no significant difference in the lordosis when comparing subjects with and without short 

hamstrings. Finally, increased lumbar lordosis is not correlated with low back pain.  

Concessions 

Recommendations 

It would seem that the visual examination of posture is an unreliable assessment (Bryan, 

Fedorak), that also lacks validity to the claim that deviations in lumbar posture cause pain (Fann, 

Youdas 2000, Battie, NOurbakhsh, 2000, 2006, Tuzan, Pope, Christensen). Furthermore, there 

may be no specific muscle imbalances associated with increased, decreased, or normal lordosis 

(Walker, Youdas, Nourbakhsh) making an appropriate intervention based on strengthening and 

stretching to correct the deviation difficult. Although identification and modification of static 

posture has been recommended (Kritz MF) the evidence does not support that claim. There is a 



scarcity of evidence to suggest that posture and be used as a predictive tool as well (Battie). 

Furthermore, even if the trainer or strength coach had reason to believe that poor posture was 

causing pain and dysfunction it is beyond the scope of their practice to implement corrective 

strategies to deal with pain. Personal trainers and strength coaches should form a network with 

professionals like physical therapists or athletic trainers to refer out when they have a client or 

athlete in pain.  

The personal trainer or strength coach can have a tremendous impact on the amount and type of 

exercise the client or athlete participates in. If the trainer believes that a client or athletes lower 

body posture could cause them pain they may not have them participate in certain exercises until 

the postural dysfunction is resolved.  

Personal trainers and strength coaches should focus on the abundant benefits that exercise 

provides rather than attempt to work outside of their scope to correct posture. Similarly, they 

should provide exercises to work around a clients or athletes pain rather than trying to provide a 

diagnosis and intervention. In a position statement on resistance training the American College 

of Sports Medicine states that resistance training improves cardiovascular function, reduces the 

risk factors associated with coronary heart disease, and non insulin dependent diabetes, prevents 

osteoporosis, may reduce the risk of colon cancer, promotes weight loss and maintenance, 

improves dynamic stability and preserves functional capacity, and fosters psychological well 

being (Ratamess). Furthermore, exercise in general when compared to other conservative 

treatments for chronic low back pain seems at least as effective (Hayden JA). It is the author’s 

recommendation that personal training and strength and conditioning professionals prescribe 

exercises that are within the clients or athletes abilities and progress when appropriate rather than 

attempt to correct lower body static postural deviations.  



Title  Variables Sample size outcome 

Anthropometric and 
clinical measures as 
predictors of back 
pain complaints in 
industry: A  
prospective study 

lumbar lordosis with  
incidences of pain over 
3 years 

3,020 subjects decreased or increased 
lumbar  
lordosis was not 
associated with 
previous or subsequent 
reports of 
back problems 

Investigation of the 
validity of postural 
evaluation skills in  
assessing lumbar 
lordosis using 
photographs of clothed 
subjects 

Visual assessment of 
posture 

48 physical therapist  
evaluating pictures of 
six subjects 

accuracy rating for 
visual assessment 
was 9.3% amongst 
physical therapist 

Spinal curves and 
health: A systematic 
critical review of the 
epidemiological 
literature dealing with 
associations between 
sagittal spinal curves 
and health 

Spinal curves and 
health; systematic 
review 

systematic review with 
54 studies 

no evidence for a causal 
relationship between 
sagittal spinal curves 
and health 

Reliability of visual 
assessment of cervical 
and lumbar lordosis: 
How good are we? 

Visual assessment of 
posture  

36 subjects were 
recruited 6 
chiropractors, seven 
physical therapist, four 
rheumatologist 
and five orthopedic 
surgeons 

intrarater reliability was 
fair for all examiners. 
Interrater reliability was  
poor 

Assessment of the 
degree of pelvic tilt 
within a normal 
asymptomatic 
population 

Pelvic tilt  120 subjects  out of 65 males subjects 
55 presented  
with an anterior tilt, 4 
with a posterior tilt, and 
6 presented as neutral. 
Of the  55 females, 41 
presented with an  
anterior tilt, 4 with a 
posterior tilt and 10 
presented as neutral. A 
degree of anterior 
pelvic tilt is typical 
within  asymptomatic 
individuals. 

Static posture 
assessment screen of 
athletes: Benefits and 

Static posture; review  Research literature 
review  

A static standing 
postural assessment 
may assist the strength 



considerations coach in developing 
strength programming 
that is more specific 
to the athletes needs to 
enhance performance 
and reduce injury 

Relationship between  
mechanical factors and 
incidence of low back 
pain 

lumbar lordosis, pelvic 
tilt,  abdominal muscle 
length and strength, 
back extensor 
endurance and 
flexibility, 
iliopsoas muscle length, 
hamstring muscle 
length 

600 subjects  muscle weakness is 
associated with low 
back pain and structural 
factors, such as lumbar  
lordosis, and pelvic tilt 
are not 

the relationship 
between  pelvic cross 
syndrome and  
chronic low back pain 

size of lumbar lordosis, 
extensibility of back 
extensor  
muscles, hip flexor 
muscles, and 
hamstring muscles, 
muscle  
strength 

600 subjects  no difference in the 
degree of lumbar  
lordosis in subjects with 
different muscle 
impairments, no 
association between 
lordosis and low back 
pain.  Significant 
difference in hamstring 
muscle length between 
subjects with and 
without LBP. Subjects 
with low back pain also 
had weaker gluteal 
muscles 

the relationship 
between 
anthropometric, 
postural,  
muscular, and mobility  
characteristics of males  
ages 18-55 

Lumbar lordosis three hundred and 
twenty one males ages 
18-55, 

106 subjects had not 
reported LBP, 144 had  
mild and minimal LBP 
presently or in the past 
and 71 had severe and 
often disabling LBP.  
There were no 
significant intergroup  
differences in the 
measured angles of 
lordosis. 

Low back pain and 
posture 

BMI, thoracic angle, 
lordosis  
angle, sacral angle 

50 patients with acute 
LBP 50 patients with 
chronic LBP and 50 
controls ages 20-63 

no difference in lumbar 
lordosis and sacral  
inclination in the 
acute/chronic LBP 
groups and in controls. 
The evaluation of the 
status of thoracic 



kyphosis and lumbar 
lordosis could be 
unsound. 

Lumbar lordosis and 
pelvic inclination in 
adults with  
chronic low back pain 

BMI, physical activity 
status,  
pelvic inclination, 
lumbar  
lordosis, lumbar spine 
flexion &  
extension, length of one 
joint 
hip flexor muscle, 
abdominal  
force 

30 men 30 women aged 
40-69 

Men and women with 
chronic LBP had weaker 
abdominal muscles than 
those without LBP.  
Men and women with 
chronic LBP did not  
have an increased 
lumbar lordotic curve or  
angle of pelvic 
inclination compared to 
controls 

Lumbar lordosis and 
pelvic  inclination of 
asymptomatic adults 

pelvic inclination, 
lumbar  
lordosis, peak lumbar 
flexion, 
abdominal muscle 
length,  
abdominal muscle 
performance, 
one joint hip flexor 
length,  
and physical activity 
level 

45 men and 45 women 
all asymptomatic aged 
40-69 

lumbar curve was not 
associated with 
abdominal muscle 
performance for men or  
women. Results 
question the practice of 
stretching and 
strengthening to correct 
posture for people in 
pain. 
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