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Nonrandomized controlled trial, two groups, less than 20 participants per condition, moderate internal validity, moderate external validity

Why research this topic?
Children with spastic cerebral palsy exhibit weakness in the major muscle groups of their affected lower limbs.
Research suggests that such children can benefit from strength training. Existing studies have focused exclusively on
the knee muscles in children and adolescents who are able to walk and have mild to moderate “diplegia,” or “paralysis of corresponding parts (as the legs) on both sides of the body.” The researchers sought to apply strength training
to more muscles, and different muscles, than those previously addressed. In addition to children with diplegia, they
included children with hemiplegia (see Glossary).
What did the researchers do?
Damiano and Abel (1998), both affiliated with the University of Virginia (Charlottesville), designed a study to evaluate
the effects of strength training on selected muscles. They drew a sample from patients aged 5 to 13 years at a rehabilitation center for children. From 50 possibilities, they narrowed their sample to 11 (gender not reported) who were
willing to participate and who met certain criteria related to their condition. Six had diplegia, 5 hemiplegia. Their
average age was 8.8 years.
All the children received 6 weeks of training. It involved their performing exercises three times a week for 6 weeks: 20
exercises for each muscle group, in four sets of five repetitions each. They used free weights that attached with Velcro.
In the children with diplegia, the focus was on their two weakest muscles. In the children with hemiplegia, the focus
was on two to three muscles that were at least 20% weaker than the corresponding muscles on their unaffected side.
The outcome areas of interest were isometric strength in the hip, knee, and ankle muscles (as measured by a
dynamometer (see Glossary); gait analysis at freely selected and fast speeds (as measured by a computerized gait
analysis); gross motor function (as measured by the Gross Motor Function Measure); and energy expenditure during walking (as measured by a system recording heart rate). In the children with diplegia, the researchers compared
strength in the agonist (see Glossary) muscles with strength in the antagonist (see Glossary) muscles. In the children with hemiplegia, the comparison muscles were the counterparts on the unaffected side.

What did the researchers find?
Among the children with diplegia, strength in the selected muscles significantly (see Glossary) increased by 69%,
with no significant (see Glossary) overall mean decrease in the strength of the antagonist muscles. Among the children with hemiplegia, strength in the selected muscles significantly increased on the affected side by 20.3%, with only
a slight change on the unaffected side.
On the gait analysis, in the whole group, velocity and “cadence” (rhythmic flow) increased significantly.
On the measure of gross motor function, the whole group improved significantly on the walking, running, and jumping dimension.
On the measure of energy expenditure during walking, there were no appreciable differences.

What do the findings mean?
■ The findings suggest that short-term training of the hip, knee, and ankle muscles can increase strength and result
in improvement in functional parameters such as gait velocity, cadence, and overall gross motor function in
patients with cerebral palsy, diplegia, or hemiplegia who are able to walk with or without assistance.
■ The findings should boost confidence in programs that incorporate strength training for patients with cerebral
palsy, diplegia, or hemiplegia. They also suggest a direction for research: investigation of the effects of longer-term
strength training, of strength training combined with interventions that address other clinical symptoms of cerebral
palsy, and of strength training in children with cerebral palsy who are not able to walk.

What are the study’s limitations?
■ Convenience sample (see Glossary) from one metropolitan area.
■ No control or comparison group. Instead, the “trained” muscle groups were compared to the “untrained”
muscle groups.
■ The sample size of 11 was probably too small to answer the multiple regression questions raised in the study.
■ Generalization limited by the child’s age, diagnosis, and geographic location.

GLOSSARY
agonist—A muscle that on contracting is automatically checked and controlled by the opposing simultaneous contraction of another muscle.
antagonist—A muscle that contracts with and limits the action of an agonist with which it is paired.
convenience sample—A sample that was selected because it was available and capable. It, therefore, may not represent the true population.
dynamometer—An instrument for measuring the force of muscular contraction.
hemiplegia—Total or partial paralysis of one side of the body that results from disease of or injury to the motor centers of the brain.
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.
significance (or significant)—A statistical term that 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 one that 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. However, if you read the study you may find that the treatment group was able to walk, on average, 6
feet, while the control group was able to walk, on average, 5 feet. While the outcome may be statistically significant,
a clinician may not feel that a 1-foot increase will make his or her client functional.

■ 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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