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For bodybuilders, the lower back is an important, but often-neglected, area. 
For complete back development, focusing purely on the lats will simply not do: 
thick, deep spinal erectors are vital. However, they are also important for 
another reason, that of injury prevention. The lower back is an area that is 
very vulnerable to injury, and strengthening it through proper exercise can 
help maintain a healthy core. For this reason, these muscles are probably the 
most important skeletal muscles in the human body. If you doubt this, then 
just look at the facts: here in the UK, up to 50 million working days are lost 
each year and up to half a million people receive a long term state welfare 
benefit because of low back pain1. In addition to the impact on individuals and 
their families back pain is estimated to cost the UK economy up to 5 billion 
pounds (8.2 billion dollars) per year1. Not to mention the huge amount of 
physical pain and the huge amount of disruption it causes to people‟s lives. 
Whether you are a bodybuilder wishing to maximise his low back 
development, or just someone who wishes to maintain a healthy back, it is 
important to understand the science behind low back strength and low back 
training.   
 
During the past several years we have been involved in a research project 
examining the effects of isolated lumbar extension exercise on lumbar (low 
back) strength and LBP. The lumbar extension machine (MedX, Orlando, FL) 
was developed specifically to exercise and test the muscles that extend the 
lumbar spine, and since its development in 1986 much research using this 
equipment has been published in various scientific journals. However, in our 
discussions with physiotherapists and others involved in back care, as well as 
bodybuilders and strength athletes who are interested in maximizing the 
strength and/or size of their lumbar muscles, it has been made clear that 
many involved in this field are unaware of this programme of research. Given 
that the findings to date have important implications for evaluation of lumbar 
strength, strength training of the lumbar extensors appears to be crucial. We 
present a brief overview of the key literature on this topic (we refer interested 
readers to Smith, Bruce-Low and Bissell2 for a much more detailed analysis), 
concluding with an explanation of our own recent work and future research 
directions. 
 
Lumbar extension machine 

The machine was developed to enable specific exercise and testing of 
the muscles that extend the lumbar spine.  To achieve these aims, it is 
essential to stabilise the pelvis so that the muscles that cause backward 



rotation of the pelvis (i.e. the gluteal and hamstring muscles) cannot 
contribute. The gluteal and hamstring muscles are much larger than the 
lumbar extensors and have a longer moment arm3, and therefore will 
contribute much greater force to trunk extension movements. Therefore, in the 
machine a pelvic restraint system prevents movement of the pelvis using the 
femurs. To neutralize the effects of gravity acting upon the head and torso, 
the centre-line of the torso mass of the patient is established, and a 
counterweight is connected to the resistance arm of the machine so that it is 

180 out of phase with the patient‟s centre-line. This is important because in 
the flexed position of a lumbar extension movement, the patient must lift his or 
her torso weight, whereas in the extended position torso weight assists the 
patient.  

Given that some individuals may have weaknesses at specific points in 
a muscle‟s range of motion, it is important to be able to measure strength 
through a full range of motion. Due to acceleration and deceleration occurring 
at the beginning and end of a movement, dynamic tests cannot measure 
strength through a full ROM4. Also, impact forces and kinetic forces can be 
recorded (incorrectly) as torque, giving an inaccurate measure of muscular 
strength5, 6. In contrast, isometric strength tests can measure strength through 
a full ROM if multiple joint angles are tested7. Therefore, the lumbar extension 

machine uses an isometric testing method. Testing can be conducted at 3 

intervals (typically at 12 during an isometric test) throughout a full range of 
lumbar extensor motion. 

As well as testing lumbar strength, the machine is also used for 
dynamic exercise of the lumbar muscles (lifting and lowering a selected level 
of weight stack resistance). The use of a cam ensures that the resistance 
varies in line with changes in strength that occur throughout the range of 
motion8.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 1  Restraint system used to isolate pelvic movement and an illustration of the full   
ROM of 72˚ of lumbar spine movement. 

 
 



Validity and reliability 
The validity of the pelvic restraint system used in the machine has 

been established by several studies. One study using radiography showed 
that when participants were properly restrained in the machine, backward 

rotation of the pelvis was less than 39. Also, Graves et al.10, in comparing the 
effects of training on the lumbar extension machine with training on 
commercially available lower back machines that do not stabilise the pelvis 
(Nautilus, Cybex), found that the no-stabilization groups did not increase their 
lumbar extension strength, whereas the former group enhanced their strength 
significantly at all joint angles. Therefore, the pelvic restraint system is 
effective in achieving the necessary isolation of the lumbar extensors. Test-
retest reliability of the machine is very high at all angles (r = .94-.98; 7), and 
data also support the validity of the gravity correction procedures (Pollock et 
al11).                   

 
Effects of lumbar extension training on strength 

 When exercised in this manner, the lumbar extensors in most 
participants are capable of rapid and large increases in lumbar strength. For 
example, Graves et al.12, Carpenter et al.8 and Pollock et al.13 have all shown 
increases in isometric lumbar extension strength of more than 100% in the 
fully flexed position from one set of 8-12 repetitions of lumbar extension 
exercise performed to volitional fatigue once per week for 10-12 weeks. 
Strength increases in the extended position tend to be lower, with average 
increases in peak torque of 37 to 41% found by Graves et al.14 from 12 weeks 
of lumbar extension training. This compares favourably with the typical 
strength increases of between 20 and 30% reported by Fleck and Kraemer15 
for resistance training programs of 10-12 weeks. Graves et al.12 and Pollock 
et al.13 speculated that this may be due to the lumbar extensors initially being 
very weak. As the lumbar extensors are not isolated during normal daily 
activities, they receive little exercise effect from such activities. 
 
Amount of training required 
 Optimal training responses in these muscles can usually be elicited 
through one exercise session per week, consisting of one set of dynamic 
exercise to volitional fatigue. More frequent or higher volume training does not 
produce greater effects and can produce orthopaedic discomfort (Carpenter et 
al.8 Graves et al.12) 

Once lumbar extension strength has been built up by regular training, 
the increases in strength can be maintained by performing a reduced 
frequency of training (once every 2 or 4 weeks; Tucci et al.16).  

 
Effect on low-back pain and other clinical outcomes 

A wealth of evidence suggests that muscle weakness contributes 
significantly to LBP (e.g. see Kader et al.17, Daneels et al.18, Sinaki et al.19). 
Therefore, logically we would expect that the lumbar extension machine could 
be a valuable ally in the fight against LBP, and in fact many studies show that 
this is the case.  

Possibly the most dramatic example of the efficacy of specific lumbar 
extension exercise as a tool to prevent low-back injury was a study by 
Mooney et al.20. After using a lumbar extension machine for six months at a 



strip mine that had been plagued by low-back injuries in its employees and as 
a consequence was in danger of going out of business, injuries dropped from 
2.94 per 200,000 employee hours to .52. Also, the average workers 
compensation liability decreased from $14,430 per month to $380 per month.     

Lumbar extension exercise also appears effective in aiding the 
rehabilitation of patients with low-back problems. For example, Leggett et al.21 
conducted a study at two clinics in the US, finding that one year after 
completion of an exercise-only (lumbar extension) treatment for LBP, only 
12% of patients needed to re-enter the health care system for treatment of 
spinal problems. In a similar vein, Dolan et al.22 found that just 4 weeks of 
post-operative lumbar extension training reduced lumbar pain and disability, 
and improved spinal function of LBP patients. Holmes et al.23 found that 
geriatric women with symptoms of LBP had significant reductions in pain after 
regular lumbar extension exercise. More recently, Choi et al.24 administered a 
12-week post-operative lumbar extension training programme to patients who 
had suffered a herniated disc. Following the training, patients increased 
lumbar extension strength, muscle mass in the longissimus and multifidus, 
and decreased their pain scores on a visual analog scale. Most impressively, 
87% of exercising participants returned to work following the 12-week period 
compared to only 24% of controls. Similar findings were reported by Risch et 
al.25 who found that a 10-week program of lumbar extension exercise 
significantly reduced pain and improved psychosocial function in chronic LBP 
patients.  

The largest study to date of the effects of specific lumbar extension 
exercise on LBP was conducted by Nelson et al.26 on 895 patients, with a 1-
year follow-up. Patients had tried an average of 6 other treatments prior to 
participation, and 89% of them had failed a supervised exercise program. 
Treatment was continued until the patient was pain-free or was not making 
any additional gains in spinal function. 76% of patients rated their results as 
“good or “excellent”, and for 70% these were lasting at follow-up. Nelson et 
al.25 concluded that aggressive, exercise is valuable and cost-effective in 
treating LBP. A further study by Nelson and colleagues27 examined whether 
spinal surgery could be prevented by lumbar or cervical extension exercise. 
Out of 46 patients who were initially recommended for surgery and completed 
the program, only 3 required surgery upon completion. Finally, in a 
randomised controlled trial Braith et al.28 found that lumbar extension training 
significantly increased bone mineral density in heart transplant patients.  

  
Our recent research 
Our recent work has focused on the use of lumbar extension training in low 
back rehabilitation, particularly focusing on how best to perform such training 
to optimise clinical outcomes. Our first study, which we presented at Society 
for Back Pain Research in 2008, confirmed the importance of pelvic 
stabilisation when attempting to increase lumbar strength and decrease self-
reported LBP. A group of chronic LBP patients that performed fully restrained 
lumbar extension training increased their lumbar strength and decreased in 
LBP following a 12-week training programme, but a group that performed an 
identical training programme but whose pelvises were not restrained did not 
increase their strength or decrease their LBP ratings. Another current study is 
examining the effects of stiff-legged deadlifts on lumbar strength.  Our most 



recent study, kindly funded by UK back pain charity BackCare, is examining 
the effects of an additional weekly light, „mobilisation‟ session on the machine 
in chronic LBP patients. We are almost ready to report our findings and, once 
again, these appear very interesting so far and we believe will be of interest to 
all those involved in spinal rehabilitation. 
. 
Conclusions 

The lumbar extension machine provides a valid and reliable means of 
quantifying low-back strength, an effective means of strengthening the low-
back muscles, and preventing and treating many cases of chronic LBP. In 
contrast, exercises on most commercial low back machines such as Nautilus 
and Cybex10, and other so-called „low back‟ exercise such as 
hyperextensions29 appear ineffective in enhancing low-back function. 
Preliminary data from a study conducted at the University of Florida in the 
1990s also suggested that stiff-legged deadlifts were not very effective in 
enhancing lumbar strength, but these data were never published in full, hence 
our current project on this topic.  

There are still many interesting questions that remain unanswered. For 
example, comparisons of lumbar extension exercise with other forms of 
treatment for LBP would be very valuable. Also, no research has yet 
examined the effect of lumbar extension exercise on low-back problems in 
children. Finally, a „lower-tech‟ exercise-only version of the lumbar extension 
machine (MedX, Orlando, FL) is now available, but there are no data available 
on the effectiveness of this machine in enhancing lumbar extension strength 
and treating low-back problems. Such data would be very useful for those 
interested in using this machine. We hope that our publications may stimulate 
some of this future work, ultimately to aid those suffering from debilitating 
lower back problems. 
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