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Movement pattern and SEMG characteristics of upper limb muscles
during one-finger pushing manipulation operation with different

forces

FANG Lei', FANG Min*(1. School of Rehabilitation Medicine, Shanghai University of Traditional Chinese
Medcine, Shanghai 201203, China; 2. Department of Tuina, Yueyang Hospital of Integrated Traditional Chinese
and Western Medicine, Shanghai University of Traditional Chinese Medcine, Shanghai 200437, China)

Abstract: Objective To observe the surface electromyography ( SEMG) characteristics of upper limbs during
one-finger pushing manipulation under different operating forces, so as to find out the muscle coordination move-
ment pattern for key operating technology. Methods SEMG data of performing one-finger pushing manipulation
by the expert, skilled and novice groups were collected. The manipulation force was divided into three different
types, namely mild, moderate and severe. The continuous, stable data were adopted for analysis on Myo-Re-
search software. Results Significant differences were found in the upper limb muscle integrated electromyogra-
phy (iIEMG) values (P<0.05). Under the three different forces, there were no significant differences in IEMG
ratio of muscles between the expert and skilled groups ( P >0.05), with the flexor carpi ulnaris, deltoid, wrist
flexors and extensors ranking the top three of iEMG ratio. The expert and skilled groups had the same core mus-
cles in the same movement pattern during their manipulation operation, while the novice group had different core
muscles under different forces. There were significant differences in co-contraction ratio among the expert, skilled
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and novice groups (P <0.01). The novice and expert groups had the highest and lowest co-contraction ratio, re-
spectively, and the co-contraction ratio was gradually decreased with force increasing. During 6-minute manipula-
tion operation, deltoid median frequency( MF) slope of the expert group was declined more slowly than that in the
other two groups ( P <0.05) , which indicated that the expert group were better at resisting to fatigue. Conclusions
The expert and skilled groups have the same sEMG characteristics during one-finger pushing manipulation op-
eration with the same core muscles. The movement pattern of upper limb muscles is of regularity. The IEMG rati-
o, MF slope and co-contraction ratio can be used as reference standard for evaluating the durability, and homo-
geneity of the manipulation operation and normalization of force application.
Key words: One-finger pushing manipulation; Electromyography (EMG) signal; Median frequency ( MF) slope;

Co-contraction ratio; Biomechanics
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