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Caution: Splints may increase muscle spasticity in the hand
Mathiowetz, V., Bolding, D. J., & Trombly, C. A. (1983). Immediate effects of positioning
devices on the normal and spastic hand measured by electromyography. American Journal of
Occupational Therapy, 37, 247–254.
Level IIC2c
Nonrandomized comparison of two or more groups or treatments in a quasi-experiment without randomization to
group, condition, or sequence; less than 20 participants per condition or group; moderate internal validity; low external validity

Why research this topic?
Spasticity, or heightened muscle tone accompanied by exaggerated tendon reflexes, is common in stroke patients.
Therapists use various methods to decrease spasticity, among them positioning devices, or splints. But as of the early
1980s, use of splints was controversial because no definitive studies had compared their effects on the spastic and
nonspastic hand.
What did the researchers do?
Mathiowetz and colleagues (1983), variously of the University of Wisconsin–Milwaukee, Mills Memorial Hospital (San
Mateo, California), and Boston University, tested various splints. In their study, the participants wore a volar resting
splint, a finger spreader, a firm cone, or no splint at all on one of their hands (for stroke patients, the impaired hand)
as they grasped an electrical measuring instrument in the opposite hand for 10 seconds, then relaxed for 45 seconds
with the instrument still in their hand. Grasping with the opposite hand evoked crossover electrical activity in the
spastic hand and wrist muscles, which enabled measurement of the effects of splinting to reduce this excessive muscle activity. The volar resting splint was constructed of polyform with three straps; it was applied to the volar, or
palm, side of the hand and the forearm. The finger spreader was a piece of foam rubber 6.5 centimeters (2.6 inches)
thick, with five holes spaced to spread the fingers and thumb apart. The firm cone was a preformed cone with a single strap. All participants performed the grasping task using each splint, with a 2-minute rest period between splints
and a 2-minute period to adapt to the splint when it was put on.
The participants, all volunteers, were 4 stroke patients with moderate to severe spasticity in the impaired wrist and
fingers and 8 people who were free of neuromuscular or orthopedic dysfunction. The stroke patients were from 19 to
69 years (average 43.75). All were medically stable, with no cardiac problems and no uncontrolled hypertension. The
ages of the other 8 participants ranged from 25 to 40 years (no average given).
The outcome area of interest was sensorimotor (see Glossary) performance, as measured by activity of the flexor
carpi radialis (a muscle that bends the wrist and assists in other wrist motion) and the flexor digitorum profundus (a
muscle that bends the wrist and fingers).

What did the researchers find?
During the grasping, there were no significant (see Glossary) differences for the stroke patients among the various
splints, probably because of the high variability among them in level of spasticity (two with moderate, one with moderate to severe, and one with severe spasticity), which obscured any differences between the conditions. For the
volar splint, however, a trend of higher muscle activity was evident in both muscles. None of the splints evoked less
muscle activity than no device.
In the rest periods, there were no significant differences among the conditions.

What do the findings mean?
For therapists and other providers, the findings suggest caution in providing stroke clients with splints to decrease
muscle spasticity in their impaired hand. The volar splint may in fact increase muscle activity while clients are grasping with their other hand.
What are the study’s limitations?
The researchers’ expectations may have influenced the results.

Glossary
nonsignificant or no significance—A statistical term that refers to study findings that are likely to be due to
chance differences between the groups rather than to other factors (like the treatment of interest). A nonsignificant
result is not generalizable outside the study. Like significance, a nonsignificant result does not indicate the clinical
effect. Often studies will show nonsignificant results, yet the treatment group’s mean will be better than the control
group’s. This is usually referred to as a trend in the right direction. Because significance is closely determined by sample size, nonsignificant results would often become significant if the sample size were increased.
sensorimotor—“of, relating to, or functioning in both sensory and motor aspects of bodily activity” (Merriam
Webster’s Collegiate Dictionary, 10th ed., p. 1066).

■ Terminology used in this document is based on two systems of classification current at the time the evidence-based literature
reviews were completed: Uniform Terminology for Occupational Therapy Practice—Third Edition (AOTA, 1994) and International
Classification of Functioning, Disability and Health (ICIDH-2) (World Health Organization [WHO], 1999). More recently, the Uniform
Terminology document was replaced by Occupational Therapy Practice Framework: Domain and Process (AOTA, 2002), and
modifications to ICIDH-2 were finalized in the International Classification of Functioning, Disability and Health (WHO, 2001).
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