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Study about the Causes of Muscle Force Mistake Occurrence from the Upper Limb

Lifting Resistance Test in Manual Muscle Test
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Objectives: We investigated muscle force from the upper limb lifting resistance test to conform the objectivity in manual

muscle test.

Methods: We made standard method in upper limb lifting resistance test to compare with experiment method switching
the lower limb position left & right. And resistance forces of upper limb of subject were checked to inspector with closing

eyes.

Results: 1. The lifting resistance of right upper limb was stronger when the lower limb of right and left were abducted.
2. The lifting resistance of right upper limb was weaken when the lower limb of right and left were adducted. 3. The lifting
resistance of right upper limb was weaken when the lower limb of right and left were elevated.

Conclusions: As the above results, the deltoid muscle force checked in the upper limb lifting resistance test is affected
by the location of lower limbs, it suggested that the muscle force of some part in the body will be affected by the other
parts. It will be useful to understand the symmetry principle of body in muscle function.
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Fig. 1. The illustration of angle on an ankle, knee and hip joint of
subject in sitting position.
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Fig. 2. The illustration on sole position of subject.
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Fig. 3. The illustration on upper limb angle of subject.
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Fig. 4. The numerical rating scale bar design.
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Fig. 5. The sole position of inspector in the upper limb lifting
resistance test. 2 right low limb 30° external rotation test (RERT),
3 right low limb 10° internal rotation test (RIRT), 4 right low limb

elevator test (RET), 5 left low limb 30° external rotation test (LERT),

6 left low limb 10° internal rotation test (LIRT), 7 left low limb
elevator test (LET).
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Fig. 6. The NRS number score of muscle force from the upper limb
lifting resistance test dependent on right low limb attitude
compared with standard test. ST, standard test; RERT, right low limb
30° external rotation test; RIRT, right low limb 10° internal rotation
test; RET, right low limb elevator. Data was mean*SD, each
experiments were performed more than 5 times at least. ***p
<0.001; t-test.
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Fig. 7. The NRS number score of muscle force from the upper limb
lifting resistance test dependent on the left low limb attitude
compared with standard test. ST, standard test; LERT, left low limb
30° external rotation test; LIRT, left low limb 10° internal rotation test;
LET, left low elevator. Data was mean*SD, each experiments were
performed more than 5 times at least. **p<0.01, ***p<0.001; t-test.
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