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MS #9
A cooling garment does not reduce fatigue and improve ability to
walk in clients with multiple sclerosis
Syndulko, K., Woldanski, A., Baumhefner, R. W., & Tourtellotte, W. W. (1995). Preliminary evaluation of lowering tympanic temperature for the symptomatic treatment of multiple sclerosis.
Journal of Neurological Rehabilitation, 9, 205–215.
Level IB3a
Randomized controlled trial, less than 20 participants per condition, low internal validity, high external validity

Clinical bottom line
The use of a cooling garment does not significantly (see Glossary) improve the ability to walk or reduce fatigue in
multiple sclerosis patients over the long term. However, the patients may derive subjective benefits from cooling.
(See also the study by Coyle, Krupp, Doscher, Deng, and Milazzo, 1996 [MS Brief #6].)

Sample
In the study from which this finding emerged, there were 20 participants at the outset: 7 men and 13 women. Their
average age was 50 years. Three (gender not reported) dropped out before the end of the study, all from the treatment group.
The participants were recruited from the local community using advertisements in local publications directed at persons with multiple sclerosis. The criteria for inclusion were a diagnosis of multiple sclerosis, a report of heat lability,
a tendency to respond poorly to heat, and sensory and cognitive function sufficiently intact to undergo neuroperformance testing. Persons with dementia or a history of it, with other major acute or chronic neuropsychiatric or medical conditions, or under other pharmacological treatment for multiple sclerosis were excluded.

Procedures
The initial design involved two groups to which the participants were randomly assigned: high-high (HH) cooling and
low-high (LH) cooling. The latter was intended to be a sham cooling, not a true cooling. After 6 weeks, however, there
was evidence of a small drop in core body temperature among participants in this group, potentially invalidating the
sham cooling as a control procedure. The researchers thus transferred the LH participants to the HH group and initiated a no-cooling (control) group (to which participants were not randomly assigned).
For 9 weeks, the groups were seen weekly in the hospital for testing (the control group for only the last 3 weeks). On
the first visit, all of the participants received a prescription for daily home practice to follow for the duration of the
study. Designed to help stabilize their scores on tests of gait, balance, and upper-extremity dexterity, it consisted of
walking, maintaining balance with eyes closed, and doing finger and hand manipulations with pegs. One purpose of
this home program was to reduce the practice effect for subsequent testing.

randomization—Randomization refers to the practice of assigning participants to either the treatment or control
group using random allocation. Random allocation methods include flipping a coin or using a random number table.
Randomization is meant to prevent the possibility that the experimenter might subconsciously let his or her opinions
and preferences influence into which group a participant goes. Randomization also helps to ensure that the two groups
are essentially equal on many demographic variables, although randomization does not always create equal groups.
Nonrandomized studies are not considered to be true experiments but are often referred to as quasi-experimental.
Serious biases can occur when studies are non-randomized.
sample size bias—Significance is strongly related to sample size. A study that has too small a sample will not show
significance (a type II error), even when a treatment effect is present. Some research studies that are nonsignificant
demonstrate a trend toward the treatment having the desired effect, suggesting that a larger sample is needed to
detect a significant treatment effect. On the other hand, too large a sample can prove just about anything.
significance (or significant)—A statistical term, this refers to the probability that the results obtained in the study
are not due to chance, but to some other factor (such as the treatment of interest). A significant result is likely to be
generalizable to populations outside the study.
Significance should not be confused with clinical effect. A study can be statistically significant without having a very
large clinical effect on the sample. For example, a study that examines the effect of a treatment on a client’s ability to
walk may report that the participants in the treatment group were able to walk significantly longer distances than the
control group. However, if you read the study you may find that the treatment group was able to walk, on average, 6
feet, whereas the control group was able to walk, on average, 5 feet. Although the outcome may be statistically significant, a clinician may not believe that a 1-foot increase will improve his or her client’s function.

■ 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).

This work is based on the evidence-based literature review completed by Nancy Baker, ScD, OTR, and Linda Tickle-Degnen,
PhD, OTR/L, FAOTA.
For more information about the Evidence-Based Literature Review Project, contact the Practice Department
at the American Occupational Therapy Association, 301-652-6611, x 2040.
Copyright 2003 American Occupational Therapy Association, Inc. All rights reserved.
This material may be reproduced and distributed without prior written consent.

