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The Effect of Transcutaneous Electrical Nerve
Stimulation on Plasma Endorphins in Healthy
Subjects
David Levine (The University of Tennessee at Chattanooga),
Robert Kropp

Research Objectives: To measure the effect of transcutaneous electrical

nerve stimulation (TENS) on plasma endorphins.

Design: Randomized single blind cross-over design. Participants received real

TENS or placebo TENS (randomized) on two occasions, two weeks apart.

Blood was drawn at baseline (prior to TENS) immediately after the 30minute

TENS treatment, and at 30 minutes after the completion of the treatment.

Setting: The study was conducted at student health services at the Uni-

versity of Tennessee at Chattanooga.

Participants: Subjects (n Z 4) were selected from a sample of conve-

nience and were healthy males and females.

Interventions: Subjects received real TENS or placebo TENS (random-

ized) in two consecutive weeks. Real TENS was applied for 30 minutes at

a maximal comfortable tolerance. Placebo TENS consisted of the same

parameters but the current was turned off after one minute. Blood was

drawn at baseline, at the completion of the 30 minute TENS treatment, and

at 30 minutes after completion of the treatment.

Main Outcome Measure(s): The level of endorphins in blood plasma

samples (mg/ml).

Results: At baseline, there was no statistical difference in plasma protein

concentration (pZ0.95) between groups. No significant difference be-

tween real TENS and placebo TENS was found at the end of treatment (30

minutes) (pZ0.38), or at 30 minutes after completion of treatment

(pZ0.85). Fluorescence spectroscopy revealed a trend with the real TENS

showing increases in protein level as measured with fluorescence wave-

lengths characteristic of tyrosine and tryptophan residues.

Conclusion/Discussion: The Bradford protein assay may not have been

sensitive enough to pick up concentrations of protein this small (less than

1mg/ml). Future studies should using more sensitive techniques (eg.,

flourimetry, HPLC). While TENS may be effective in reducing pain, the

mechanisms are not yet completely understood.
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The Effects of Animal Assisted Therapy on
Perceived Pain in Patients with Spinal Cord Injury
Lauren Bolden (University of Alabama at Birmingham), David Bentley,
Sarah Adkins, Christina Jagielski, David Schwebel

Research Objectives: To investigate the effects of animal assisted therapy

(AAT) on the perceived pain of patients with spinal cord injury (SCI). We

hypothesized that patients with SCI who received AAT would report a

smaller increase in perceived pain from pre to post therapy session than

patients with SCI who did not receive AAT.

Design: This study was conducted as a randomized control trial.

Setting: Inpatient rehabilitation hospital, Spain Rehabilitation Center

(SRC), located at the University of Alabama at Birmingham.

Participants: Eligible participants were identified at SRC by the therapy

staff and referred to the researchers. Inclusion criteria included: 1) Mini-

mum two week stay expected, 2) Traumatic SCI, 3) > age 18 years, and 4)

English-speaking. 47 eligible inpatients were approached, 25 were

enrolled, and complete data was obtained for 21.

Interventions: Four regularly scheduled 30-minute occupational therapy

(OT) sessions were conducted with AAT for participants in the interven-

tion group (N Z 11). Participants in the control group received treatment-

as-usual.

Main Outcome Measure(s): The Pain Severity and Unpleasantness Rating

Scale (NRS) was selected as a primary outcome measure prior to data
www.archives-pmr.org
collection. It was administered immediately before and after each OT

session for all participants.

Results: A mixed measures ANOVA indicated a significant interaction

between time and group (p Z .006). Across visits, the average pre to post

NRS score decreased for participants in the intervention group, but

increased for participants in the control group.

Conclusion/Discussion: Inpatient therapy for patients with SCI may

benefit from AAT to reduce patients’ levels of perceived pain.

Key Words: Spinal Cord Injuries, Animal Assisted Therapy, Pain

Perception
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The effects of Cognitive Orientation to Daily
Occupational Performance Approach for Motor
Coordination Disorder
Chi-Hsin Liu (Changhua Christian Hospital)

Research Objectives: To investigate the effects of a Cognitive Orientation to
Daily Occupational Performance approach for a 4-year-old girl with DCD.

Design: A multiple-baseline design across behaviors was used for

this study.

Setting: Hospital.
Participants: A 4 years old girl with developmental coordination disorder.

Interventions: The participant received 60 minutes occupational therapy

three times a week. In the intervention phase, the trans-disciplinary

approach that included occupational therapist and speech-language

pathologist was adopted.

Main Outcome Measure(s): (A) The time of stand on one foot, (B) the

distance of jump, and (C) the step of hop.

Results: Three target movements improved markedly over 4 treatment

sessions. Baseline to 7-session follow-up outcomes were as follows the

time of stand on one foot improved from 0 second to 10 seconds, the

distance of jump improved from 0 cm to 35 cm, and the step of hop

improved from 0 step to 5 steps.

Conclusion/Discussion: The CO-OP approach used in this study has been

found to be effective in learning new gross motor skills. Trans-disciplinary

approach is beneficial for the participant to learn new motor skills because

she obtained not only the physical cues but also verbal cues through the

learning process.Therefore, the participant learned new motor skills in a

very short time. Since the study included only a single participant and

three motor skills, more research is still needed. Future studies should

recruit more participants and apply to other developmental movements.

Key Words: Developmental Coordination Disorder, Cognitive Motor

Approach, Trans-Disciplinary, Motor Skill Learning
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The Feasibility of Sequential Robotic Arm and Hand
Training for Maximizing Function in Chronic Stroke
Lauri Bishop (Columbia University Medical Center), Joel Stein,
Isis Martinez-Hernandez, Tomoko Kitago

Research Objectives: To assess the feasibility of sequential training using

robotic arm and hand devices for function gains.

Design: Cross-over pilot study.
Setting: Large, urban, outpatient center.
Participants: Twelve participants completed the study. All participants

were at least six months post a single stroke with residual upper limb

weakness. Participants had no severe spasticity (3 or less on Modified

Ashworth Scale) nor contractures of the affected upper limb that interfered

with training in either device. Participants were medically stable, without

history of other neurological conditions, and not receiving any concomitant

therapy for the affected arm/ hand.

Interventions: Participants were randomized 1:1 to begin training with

either the robotic arm or robotic hand device. Once randomized, each
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