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Study Design. A split-plot experimental design was 
used to evaluate the influence of posture, trunk angle, 
and rotational velocity on peak torque output and myo- 
electric activity during maximal trunk extension maneu- 
vers. 

Objectives. To determine whether the kneeling pos- 
ture alters extension torque capabilities in isometric and 
isokinetic exercises as compared with standing. Also, to 
ascertain whether recruitment of trunk muscles is modi- 
fied by such a postural change. 

Summary of Background Data. Factors such as 
workplace geometry may force workers to adopt awk- 
ward or unusual postures in the performance of manual 
tasks. An understanding of the limitations placed on 
strength in unconventional working postures is crucial 
to the proper design of jobs. 

Methods. Twenty-one healthy male subjects (mean 
age = 36 years 2 7 SD) performed 12 trunk extension 
exertions in standing and kneeling postures. Isometric 
tests were performed at 22.5". 45', and 67.5" of trunk 
flexion. lsokinetic tests were done at three velocities: 
3O0/sec, 6O0/sec, and 9Oa/sec. Electromyographic data 
were collected from eight trunk muscles to  assess mus- 
cle recruitment under each condition. A prior; orthogo- 
nal contrasts were specified for analysis of both torque 
and electromyographic data. 

Results. The kneeling posture was associated with a 
15% decrease in peak torque output when contrasted 
with standing; however, no concomitant change in 
trunk muscle activity was evident. Trunk hyperflexion 
(isometric tests) and increasing rotational velocity (isoki- 
netic tests) were associated with reduced torque in both 
postures. Trunk muscle activity was primarily affected 
by changes in trunk angle and velocity of contraction. 

Conclusions. A reduced extensor capability exists in 
the kneeling posture, despite equivalent trunk muscle 
activity. The similar activation patterns in both postures 
suggest that the strength deficit does not result from 
alterations in trunk muscle function. Rather, i t  may be 
the consequence of a reduced capability to rotate the 
pelvis in the kneeling posture, due to a disruption of the 
biornechanical linkage of the leg structures. [Key words: 
electromyography, isokinetic, isometric, low back pain, 
posture. strength1 Spine 1997;22:1864-1872 
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The posture adopted by the human body is a critical 
factor in the expression of muscular strength. This is true 
whether the exertion involves an isolated joint or is a 
complex exercise incorporating multiple joints and rnus- 
cle groups. In isolated joint testing, the moment arms of 
the involved muscles and the length-strength rclation of 
muscle are highly influential.' However, large-scale 
changes in body posture in complex, coordinated exer- 
tions may also affect the abi11r)- of the sensorimotor cor- 
tex to  select and activate preferred muscles to achieve the 
desired output.* Factors such as s t a b ~ l ~ t y  and balance 
may be affected as different postures are used-these may 
also modify muscle recruitment and strength output. 
Therefore, it would seem reasonable to speculate that 
trunk muscle function and strength might bc significantly 
affected when atypical worklng postures, such as the 
kneeling position, are adopted. 

Unfortunately, workers do not always have the luxury 
of selecting the most desirable pastures for the perfor- 
mance of manual tasks. On the contrary, working pos- 
tures are often dictated by physical restrlctlons of the 
work environment. As an example, almost half of under- 
ground coal mines in the Un~ted States have a vertical 
workspace less than or equal to 1.2 meters." Such space 
constraints prohibit the use of an upright standing pos- 
ture. Under these conditions, workers must reconcile 
themselves to less suitable working positions, typically 
kneeling or stooping. However, miners are not alone in 
having to rely on such unconventional postures. Aircraft 
baggage handlers, mechanics, gardeners, and others may 
also handle heavy loads while kneeling.36 For those In- 
terested in reducing the incidence of low back pain and 
disability in such professions, it is important to gain a 
better appreciation of how this posture affects rhe func- 
tion of the low back. 

One method of evaluating low back funcrion is 
through strength testing of the thoracolumbar functional 
unit of the biomechanical chain.'8.23~L5.29~30~333~i4 This 
functional unit is involved in transmission of forces from 
hands to ground when lifting, and 1s thought b!. some to 
be the weak link.2r Compromised nluscular pertormance 
in this region is a serious concern, par[~cularl!~ because 
the trunk musculature may have to work at o r  near its 
limit in the performance of heavy manual work.'.'.' It 
has been suggested that a deficiency in force production 
by the trunk musculature in manual tasks ma!, lead to  
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