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Effects of electromyographic biofeedback training on psychological and motor functioning in patients with
spinal cord injury HE Huai, DAI Gui-ying, LIU Yue, WANG Hai-bo. Department of Rehabilitation, The First Af-
Siliated Hospital of Soochow University, Suzhou 215006, China

[ Abstract] Objective To investigate the therapeutic effects of electromyography biofeedback (EMGBF) on
motor and psychological function in patients with spinal cord injury (SCI). Methods Seventy SCI patients were
randomly divided into research and control groups with 35 patients in each. In addition to conventional rehabilitation
the patients in the research group received EMGBF training while those in the control group were treated with medium
frequency electrotherapy. To evaluate the patients’ self confidence and motor function of their paralyzed limbs,
Rosenberg's self-esteem scale (RSES) and American Spinal Injury Association ( ASIA) locomotor function scoring
were performed before and six weeks after the interventions in both groups of patients. The changes of EMG of the
quadriceps, hamstring and anterior tibial muscles of both groups in maximum contraction were also observed before
and six weeks after the interventions. Results There were no significant differences in the RSES scores or ASIA lo-
comotor function results between the groups before the interventions. ASIA locomotor function evaluation scores in-
creased significantly in both groups after the interventions, with significantly better results in the research group. The
RSES scores in the research group also improved significantly after the interventions, and RSES scoring and ASIA
scoring were positively correlated in those patients. But no significant improvement in average RSES scores was found
in the control group. The muscle contraction EMG amplitudes also increased significantly in patients of the research
group after the interventions. Conclusions EMGBF training can enhance patients’ self-confidence, which helps
patients with SCI improve their motor functions.
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The 10-second step test for cervical myelopathy

Cervical compression myelopathy is a neurologic disorder commonly seen in the elderly. Assessment of myelopathy can be difficult, es-
pecially early in the course of the disease. Despite its prevalence, few, easily performed tests for myelopathy are available. This study evalu-
ated the usefulness of the newly developed 10-Second Step Test as a means to assess cervical myelopathy.

One hundred sixty-eight patients, all diagnosed with cervical compression myelopathy (CCM) , were enrolled in this prospective study.
All were scheduled for cervical expansive laminoplasty. The diagnosis was confirmed by both neurologic examination and imaging studies.
The subjects performed the Grip and Release Test, the 30 Meter Walking Test and the 10-Second Step Test. For the 10-Second Step Test,
the subjects were asked to march in place, raising their thighs parallel to the floor, and to take as many steps as they could in 10 seconds.
The Japanese Orthopedic Association Cervical Myelopathy Evaluation Questionnaire (JOACMEQ-L) and the lower limb section of the Japa-
nese Orthopedic Association (JOA) Score were completed at baseline and at one year post-surgical correction. The primary outcome measure
was the reproducibility of the test and its ability to anticipate outcomes on the JOACMEQ-L.

Upon testing the repeatability of the tests, the average difference between two repeated measurements was not found to be statistically
significant on any of the studys measures. Univariate regression for the JOA revealed that any test was a significant predictor of JOA, al-
though the 10-Step Test had the largest R 2 for pre-surgery, and the Walking Test (time) for post-surgery. For the JOACMEQ-L, the largest
R 2 involved the 10-Second Step Test, both at pre-surgery and post-surgery.

Conclusion ; This prospective study found that the newly described, 10-Second Step Test is easily performed, valid and useful for the as-

sessment of patients with cervical myelopathy.

(¥ H :Nakashima H, Yukawa Y ,Tto K, et al. Validity of the 10-S step test: prospective study comparing it with the 10-S grip and release test
and the 30-M walking test. Eur Spine J, 2011, 20. 1318-1322.)
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