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Investigation of EMG Activity Patterns during Continuous Concentric Multiplanar
‘Exercise (CCME): EMG Pilot Study Result Summary

Purpose of study

To compare EMG data from six modes of upper extremity exercise. Six exercise modes
included: a) CCME Linear Push; b) CCME Linear Pull; ¢) CCME Multiplanar Pattern 1
(in and out); d) CCME Multiplanar Pattern 2 (out and in); €) Pulley System Seated Push
(Press); and f) Pulley System Seated Pull (Row)

Methods

- Subjects & Design: 3 subjects (2 males/ 1 female) with single visit repeated measures

- Data collection and processing procedures

1)

2)

3)

4)

A constant resistance was determined by measuring the maximum isometric
strength of the wrist flexor muscle group with a hand-held digital dynamometer
(MicroFET2, 2003 Hoggan, UT). All exercise modes were performed at 25% of
the maximum isometric strength of the wrist flexors. This value was used because
the distal upper extremity rotational components are the limiting factors to
completing the rotational movements. The same dynamometer was used to
establish equal resistances for each mode of exercise.

Surface EMG electrodes were placed on 7 sites in a bipolar electrode configuration
along the longitudinal axis of each muscle (Center-to-Center distance 2cm).
Electrode sites were shaved and cleaned with alcohol pads. Electrodes were then
placed on recommended sites following the conventional instruction (Cram &
Kasman, 1998). T Sites included : a) upper trapezius (UT), b) lower trapezius (LT),
c) erector spinae (ES), d) triceps brachii (TB), €) biceps brachii (BB), f) pectoralis
major (PM), and g) rectus abdominis (RA). A telemetry transmitter box was
secured in a pocket and strapped around the waist of subjects. EMG data were
sampled at 1800Hz.

An equal amount of familiarization time was provided for each exercise mode
before the data collection trials. All trials were collected in a random order. Single
repetition of each mode was collected and analyzed.

Exercise protocols were explained and demonstrated. Correct performance of each
exercise mode was verified before the data collection. All exercises were performed
in seated position and the seat height was adjusted so that the resistance was at the
level each subject’s xyphoid process. The same seat height was applied to all






