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Level IB1a
Randomized controlled trial, less than 20 participants per condition, high internal validity, high external validity

Clinical bottom line
A monitored home program designed to train the muscles involved in expiration may improve this function in multiple sclerosis patients. Thus the training might be a useful adjunct to a home program of occupational therapy.
Expiration is “the act or process of releasing air from the lungs through the nose or mouth” (Webster’s Ninth New
Collegiate Dictionary, s.v.). Complications with breathing, particularly an inability to generate an adequate cough, are
a major cause of disease and death in persons with multiple sclerosis.

Sample
Initially there were 20 participants in the study who were randomly assigned to the treatment or the control group.
Five control group members did not complete the treatment, however. Of the remaining 15 participants, 7 were men,
and 8 were women (no average age reported). All had a diagnosis of multiple sclerosis and no asthma or emphysema.
Nine were or had been smokers.
Procedures
The training in this study involved a home program of exercises to strengthen the participants’ expiratory muscles
through increased resistance to exhalation. The participants performed the exercises twice a day, 15 minutes per session, for 3 months. During weekly home visits, a therapist offered assistance and encouragement. As the participants
demonstrated their ability to perform the exercises, the therapist gradually increased the resistance.
The control group participated in a home program of exercises involving inhalation instead of exhalation that offered
no resistance to inhalation. They used the same training device as the treatment group. This group also received
home visits.

Outcomes
The outcome areas of interest were maximal expiratory pressure and maximal inspiratory pressure (both as
measured by a 100-centimeter pressure gauge).

Analyses
The researchers compared the treatment group with the control group on both measures.
Results
There was a significant (see Glossary) difference between the two groups on the measure of maximal expiratory
pressure, favoring the treatment group.
Significance and effect sizes (r) (see Glossary) for outcome measures comparing the treatment and control groups
for Smeltzer et al. (1996)
Outcome

Significance

Clinical effect (r)

Size of effect

PE Max

Significant

0.71

Large

Limitations
The therapists were not blinded (see Glossary) to group status for treatment or evaluation. Further, the control
group had a high dropout rate (one-fourth of the participants) (lost to follow-up) (see Glossary). The researchers
made no attempt to examine the effect of the loss on the results of the study.
Glossary
blinded/blinding—Blinding refers to the practice of keeping members of the research study unaware of which group
a participant is assigned to (treatment or control) in the study. Single blinding usually refers to keeping study participants unaware of whether they are receiving the experimental or the sham treatment. Double blinding usually refers
to keeping the participants and those who are administering the treatment unaware of who is receiving the experimental and who is receiving the sham treatments. In some cases, where it is impossible to blind those administering
treatment, the individuals who are administering the outcome measures can be blinded to group status.
Studies in which blinding does not occur can have significant biases. When the participants know that they are
receiving the experimental treatment, they often get better because they think they ought to (this is often referred to
as the placebo effect). When researchers know that a participant is receiving the experimental treatment, they often
subconsciously favor those participants when evaluating them on outcome measures. For instance, when timing a
participant in the treatment group, researchers may unknowingly stop the watch a little faster or slower so the treatment participant seems to do better.
effect sizes (Cohen’s r)—An effect size is a measure of clinical significance. It provides information about the magnitude of effect of the treatment. Although related to significance, it is not as influenced by the size of the sample.
Therefore, it is possible to have an outcome on which the treatment had a large effect (e.g., the treatment group
improved a lot more than the control group) and still have a nonsignificant result. If the results have a large effect but
no significance, this means that this effect may be sample specific and not generalizable outside the study. There are
many different types of effect sizes. What is reported here is Cohen’s r. Cohen’s r can be interpreted in a manner similar to a Pearson’s correlation coefficient:
Effect size r

Size of the effect

<0.99

Negligible

0.10 – 0.29

Small

0.30 – 0.49

Medium

>0.50

Large

Cohen, J. (1977). Statistical power analysis for behavioral sciences. New York: Academic Press.
lost to follow-up—Participants who are lost to follow-up may differ from those who remain in the study; for
instance, they may be sicker or have family members who are less supportive. If those who were lost to follow-up
remained in the study, the results might have been different. In general, a study with more than 20% lost to follow-up
is probably biased.

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).
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