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Introduction
Muscular endurance is defined as the ability to produce continuous sub-maximal work 
over long period of time or the ability to sustain effort. Endurance can be divided into 
two categories: general endurance and specific endurance. The endurance training is 
known to effect the CVS by enhancing Maximum aerobic power (VO2max).

Although there are no gold standards to measure back muscle endurance, one of the 
most popular methods is the Sorensen test(1) which is a static test with no rhythmic 
contraction of muscles and does not match with the activities of daily living.

We evolved reliable tests for measuring endurance of the back muscles by performing 
dynamic tests similar to those of daily living, incorporating certain level of 
cardiovascular workup also as to measure endurance in a holistic manner.



Sorenson’s test (1984).
subject lies in the prone 
position with the lower 
body fixed to the 
examining table and the 
upper body extending 
beyond the edge of the 
table. The test consists in 
holding the upper body 
horizontal as long as
possible. 

Our 3 newly designed tests were dynamic endurance 
testing methods.
1. Inclined spot jogging.

2. Inclined pelvic push-up.

3. Pelvic bridging test.



Aims and Objectives

Methodology
50 healthy volunteers participated in the study and were asked to perform the 
Sorenson's test and our 3 new dynamic test designs (ie. Inclined spot jogging,
Inclined pelvic push-ups and Pelvic bridging test) with a fixed number of 
repetitions per minute in order to maintain the comparability of the tests. These 
subjects were again asked to perform these tests after a gap of 1 week to look for 
test-retest correlation of these tests.

To evolve various reliable test designs for measuring the endurance of back 
muscles and to have the base line data for endurance.
To calculate the VO2 Max.
To compare these tests among themselves and with the prevalent ones.



Results
Test Time (mean) (sec) VO2 Max (mean) Score (mean)

Sorenson’s test 155.96 20.46 5.86

Inclined spot jogging 110.52 25.80 7.14 

Inclined pelvic push up 110.52   24.92 8.14

Pelvic bridging test 88.84 24.17 8.02

Scores were given out of 10 based on ease of performing the tests, where 10 denotes the most comfortable test and 1 
denotes the most difficult one



Conclusion
We studied the endurance of back 
extensors by evolving three new dynamic 
test designs which were then compared to 
the standard isometric Sorenson’s test in 
terms of VO2 Max, test-retest correlation 
and ease of performing the test (score). 
Sorenson’s test demonstrated low test-
retest correlation, least effect on the 
cardio-vascular status of the subject and 
was most difficult and cumbersome test to 
be performed in comparison to other 
employed tests. Sorenson’s test also 
required a proper equipment for testing 
and takes into account only the static 
endurance of the back extensors.

The dynamic endurance tests are more 
reliable, involve the cardio-vascular 
system, correlate with normal human 
activities of daily living and are easier to 
perform. The inclined spot jogging 
appeared best in terms of reliability and 
VO2 Max and can be a good tool to 
measure endurance of the back muscles.  
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