CRITICALLY APPRAISED PAPER

FOCUSED QUESTION
1. Will children with unilateral cerebral palsy (CP) receiving 3 and 6 hours a day of
constraint-induced movement therapy (CIMT) over a duration of 21 days show
significant functional improvements of their upper extremity after 6 months?
2. Will children with unilateral cerebral palsy (CP) participating in a 21-day CIMT
intensive intervention, who receive 6 hours daily of occupational therapy intervention,
show greater gains at the 6-month follow-up than those receiving 3 hours daily of
occupational therapy treatment?
Case-Smith, J., DeLuca, S. C., Stevenson, R., & Ramey, S. L. (2012). Multicenter randomized
controlled trial of pediatric constraint-induced movement therapy: 6-month follow-up. American
Journal of Occupational Therapy, 66(1), 15–23. http://dx.doi.org/10.5014/ajot.2012.002386
CLINICAL BOTTOM LINE:
This information presented in the article has implications for the following:
Clinical and community-based practice in occupational therapy: This study contributes to
evidence-based practice for the “dosage” needed for effective CIMT with consideration for
rising health care costs.
Program development: The findings of this study will help guide occupational therapists when
creating and implementing CIMT protocols for children with unilateral CP.
Research: This study contributes to the body of research for pediatric CIMT in the area of
effectiveness of the intervention and dosage.
RESEARCH OBJECTIVE(S)
List study objectives.
The authors tested the following hypotheses:
1. The authors questioned if children with unilateral CP receiving a 21-day CIMT program of
6-hr treatment sessions would show better maintenance at a 6-mo follow-up over a program
of 3-hr/day treatment sessions.
2. The authors hypothesized that both groups would make significant progress in upper
extremity use at the 6-mo follow-up as a result of the 21-day CIMT intervention.
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DESIGN TYPE AND LEVEL OF EVIDENCE:
Randomized control trial (RCT): Level I
Limitations (appropriateness of study design):
Was the study design type appropriate for the knowledge level about this topic? Circle yes or
no, and if no, explain.
This study design was appropriate for the following reasons.
1. This study was easily quantifiable, and standardized measurements were
used.
2. Treatment was provided to both groups; therefore, the ethical issue of
withholding treatment was not a concern.
3. This study was designed to measure effectiveness of 6-hr vs. 3-hr of
daily intervention; therefore, an RCT is an appropriate research design
choice.
SAMPLE SELECTION
How were subjects selected to participate? Please describe.
Children were recruited by the University of Alabama at Birmingham (UAB), Ohio State
University (OSU), and University of Virginia (UVA). Groups were selected by computergenerated randomization table. There was not any addition specific information in this area.
Inclusion Criteria
1. Children with unilateral CP, ages 3–6 years.
2. Diagnosed with a central nervous system (CNS) lesion clinically judged to occur before age
1 mo.
Exclusion Criteria
1.
2.
3.
4.

The use of botulinum toxin within the past 6 mo.
Previous participation in a formal CIMT program.
Presence of major uncontrolled seizures or comorbid conditions.
Presence of visual impairment.

SAMPLE CHARACTERISTICS
N = 15.
% Dropouts 3 (authors did
not state
gender of
dropouts)
#/ (%) Male

10

Ethnicity

Unknown

#/ (%) Female

2

8

Disease/disability diagnosis

Children with unilateral CP

Check appropriate group:
<20/study
group

20–50/study
 group

51–100/study
group

101–149/study
group

150–200/study
group

INTERVENTION(S) AND CONTROL GROUPS
Add groups if necessary.
Group 1
Brief Description Group 1: Occupational therapy occurred for 3 hr/day. *Both groups
underwent the same intervention except for the hours of occupational
therapy intervention.
Specifics of the intervention: The participants had the non-involved arm
casted with a univalved cast from the axillary to the end of the fingertips,
with the elbow at 90 degrees. Participants wore the cast 24 hr/day for 21
days. Each participant received intensive, structured intervention that
included motor learning and shaping techniques to promote and refine fine
motor skills and upper-extremity movements. The therapist designed the
intervention into activities of daily living using blocked and random
practice, extrinsic and immediate feedback, and transfer of learning
techniques. At the end of the 18th intervention day, the cast was removed,
and the focus of therapy changed to 3 days of bimanual activities that
included shaping and motor learning techniques. Trained assessors who
were blinded provided standardized testing at intervals of 1 week before the
intervention, at 1 week of beginning the intervention, at 1 mo, and at the 6mo follow-up.
Setting

The intervention occurred in the participant’s natural environment (e.g.,
home, community), with the intent that the activities will continue after the
study.

Who Delivered?

Occupational therapists from 1 of the 3 represented universities (3 groups)
provided the intervention.

Frequency?

Participants received 3 hr/day of intensive occupational therapy.

Duration?

The intervention lasted for 21 days for 4 weeks.

Group 2
Brief Description Group 2: Occupational therapy occurred for 6 hr/day. *See details of the
intervention under the “Brief Description” section (specifics of the
intervention) of Group 1.
Setting

The intervention occurred in the participant’s natural environment (e.g.,
home, community), with the intent that the activities will continue after the
study.
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Who Delivered?

The intervention was provided by occupational therapists from 1 of the 3
represented universities (3 groups).

Frequency?

Participants received 3 hr/day of intensive occupational therapy.

Duration?

21 days.

Intervention Biases: Circle yes or no and explain, if needed.
Contamination
Both groups received intervention.
Co-intervention
A history of CIMT intervention was an exclusion criteria for the study;
however, concurrent occupational therapy (outside of CIMT) services were
not included as exclusion criteria during the study. This may have affected
results of the study if a participant received occupational therapy in addition
to CIMT. The authors did not state the potential for any other therapies
between the 1- and 6-mo assessments, which may produce co-intervention
effects. Also, the authors reported that participants did not receive botulinum
toxin during the intervention. However, it is not known what medications
participants were taking nor if other were interventions given concurrently,
such as deep brain stimulators, which could have affected the results.
Timing
This study was 21 days, which has been standard for CIMT protocol. It
does not seem to be too long to risk maturation or too short to have an
impact.
Site
The site of intervention was not consistent among all participants (in their
homes/community); therefore, bias could have occurred.
Use of different therapists to provide intervention
Therapists from UAB, OSU, and UVA provided the intervention. It is
unknown how many therapists delivered the intervention; therefore,
potential bias may have occurred, as it can be assumed that the therapists
used in the study were not equal and consistent among all intervention
groups.

MEASURES AND OUTCOMES
Complete for each relevant measure when answering the evidence-based question:
Name of measure, what outcome was measured, whether the measure is reliable and valid (as
reported in article–yes/no/NR [not reported]), and how frequently the measure was used.
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Assisting Hand Assessment (AHA)—Measures the child’s impaired hand use as an assist to
unimpaired hand during bimanual activities. The authors did not report specific psychometric
properties of the AHA.
Reliability—The authors reported that the authors of the AHA used the Rasch analysis and
found it could separate and spread personal ability, it ranked items from easy to hard, and it is
sensitive to change in performance.
Validity reported—The authors reported that content validity was established at the
development of the AHA.
Administered—During the study, the AHA was administered within 1 week prior to
intervention, within 1 week of the 1-mo interval, and at the 6-mo follow-up.
Name of measure, what outcome was measured, whether the measure is reliable and valid (as
reported in article–yes/no/NR [not reported]), and how frequently the measure was used.
Quality Upper Extremity Skills Test (QUEST)—Measures hand function and upper-extremity
movement for children with CP. Authors of this study used only the Dissociated Movement and
Grasp/Release portions of the test. The authors did not report specific psychometric properties
of the QUEST.
Reliability—The authors reported high test–retest and interrater reliability.
Validity—The authors reported a high concurrent validity with the Peabody Developmental
Motor Scales, fine motor portion (PDMS).
Administered—The QUEST was administered within 1 week prior to intervention, within 1
week of the 1-mo interval, and at the 6-mo follow-up during the study.
Name of measure, what outcome was measured, whether the measure is reliable and valid (as
reported in article–yes/no/NR [not reported]), and how frequently the measure was used.
Pediatric Motor Activity Log (PMAL)—Parent report of child’s frequency and quality of
movement of the affected arm. Parents rate how often and how well the child performs 22
items. The PMAL was adapted from the MAL (adult version), which has the following:
Reliability—The authors reported high internal consistency (Cronbach’s α = .88–.95) and test–
retest reliability (r = .94, p < .01).
Validity—Not reported.
Administered—The PMAL was given within 1 week prior to intervention, within 1 week of the
1-mo interval, and at the 6-mo follow-up.
Measurement Biases
Were the evaluators blind to treatment status? Circle yes or no, and if no, explain.
The authors did not discuss if the therapists who delivered the treatments
were blinded to the treatment status. The authors acknowledged that
trained therapists who provided the assessments for the study were blinded
to the group assignment.
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Recall or memory bias. Circle yes or no, and if yes, explain.
The PMAL may be subject to recall bias because the parents have to reflect
on how well and how often the child performs the requested items.
Others (list and explain):

RESULTS
List results of outcomes relevant to answering the focused question.
Include statistical significance where appropriate (p < 0.05).
Include effect size if reported.
The results of the study show that both groups of participants (3 hr daily and 6 hr daily)
showed significant improvement on both assessment tools across time with intervention
(p ≤ .01 for main effect of time). Effect sizes (η2p) for time ranged from .34 to .63. The
difference between groups was analyzed using a general linear model analysis (Time ×
Group) with 4 measurement times. Differences were not significant, indicating both
groups had similar effects and that the hypothesis that the 6-hr group who show greater
improvement was not supported. Intervention effect sizes were moderate to strong (η2=
.33–.78). Post hoc t tests showed significant difference for time for pre- to postintervention. It was not significant during any other post-intervention periods.
Was this study adequately powered (large enough to show a difference)? Circle yes or no, and if
no, explain.
The authors did not do an a priori analysis to determine sample size and
acknowledged that it was a limitation of the study.
Were appropriate analytic methods used? Circle yes or no, and if no, explain.
The authors stated that assessment data was submitted to Georgetown Data
Coordinating and Analysis Center for data entry and analysis. Repeatedmeasures analysis of variance were used to determine the main effects of
group, time, and interaction effects related to group, site, and assessment
time. Post-hoc analysis for each time period was completed. Data analysis
software (PASW and SPSS version 18) was used for data analysis and to
compute effect size. Additionally, the authors stated that they videotaped
intervention strategies 3/week and used systematic daily treatment logs to
evaluate treatment fidelity.
Were statistics appropriately reported (in written or table format)? Circle yes or no, and if no,
explain.
The author explained statistics in detail within the written portion of the
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article. Demographics for the children were presented in a table that
included the site, age, gender, and side of hemiparesis. Tables were also
provided for mean scores of child and parent assessments by dosage and
assessment periods.

CONCLUSIONS
State the authors’ conclusions that are applicable to answering the evidence-based question.
The authors concluded that significant gains were seen in both intervention groups in upperextremity function for children with unilateral CP as demonstrated by the AHA, QUEST, and
PMAL assessments at the 6-mo follow-up. The hypothesis that 6-hr/day protocol would be
more beneficial than 3-hr/day protocol was not supported. Findings supported that 3 hr/day
protocol is sufficient to achieve results. The authors stated that children may reach maximum
benefit with 3 hr/day of intervention. They also stated the attention span of the 3–6-year-olds
may affect engagement of intervention for 6 hr/day.

This work is based on the evidence-based literature review completed by Angie Boisselle, OTR, ATP.
CAP Worksheet adapted from “Critical Review Form--Quantitative Studies.” Copyright  1998, by M. Law, D. Stewart, N.
Pollack, L. Letts, J. Bosch, & M. Westmorland, McMaster University. Used with permission.

For personal or educational use only. All other uses require permission from AOTA. Contact: www.copyright.com

7

