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Abstract

Purpose: To examine concurrent validity, item-specific reliability, and score distributions of the new Pediatric Evaluation of Disability Inventory-Computer Adaptive Test (PEDI-CAT) Mobility domain with the original PEDI Functional Skills (FS) Mobility Scale.

Methods: Thirty-five parents of children with neurodevelopmental disabilities completed the PEDI-CAT on a computer and the paper PEDI FS via interview.

Results: Strength of association between the PEDI-CAT Mobility domain and PEDI FS Mobility Scale scores was good to excellent (r = 0.82; P < .001). Intraclass correlation coefficients ranged from .3390 to 1.000, and agreement ranged from 60% to 100% for 8 specific items. No child had the minimum score on either test, whereas 9 children (26%) had a maximum score on the PEDI FS Mobility Scale.

Conclusions: This study provides evidence for potential users that the concurrent validity, reliability, and score distribution for the PEDI-CAT Mobility domain are adequate for use with children with varied diagnoses and throughout the pediatric age span.
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INTRODUCTION

The Pediatric Evaluation of Disability Inventory-Computer Adaptive Test (PEDI-CAT)1 is a new clinical assessment for children and youth from birth to 20 years of age that was developed on the basis of years of experience, feedback, and formal research with the original PEDI.2–6 Completed by using preinstalled software on any computer, the PEDI-CAT was designed to be used across all diagnoses, conditions, and settings. The PEDI-CAT item bank contains 276 activities and measures function in 4 domains: (1) Daily Activities, (2) Mobility, (3) Social/Cognitive, and (4) Responsibility. As with the original PEDI, the PEDI-CAT can be completed by parent/caregiver report or professional judgment of clinicians who are familiar with the child. The PEDI-CAT is intended to enable clinicians to construct a description of a child's current functional status or progress in acquiring functional skills that are part of everyday life.1

The PEDI-CAT software uses statistical models to estimate a child's abilities from a minimal number of the most relevant items or from a predetermined number of items within each domain. All respondents begin with the same item in each domain in the middle of the range of difficulty or responsibility and the response to that item then dictates which item will appear next (a harder or easier item), thus customizing the items to the child and minimizing the number of irrelevant items. With administration of each subsequent item, the score is reestimated along with the confidence interval and the computer algorithm determines whether the stopping rule (an acceptable level of precision or a set number of items) has been satisfied. If satisfied, the assessment ends. If not satisfied, new items are administered until the stopping rule is satisfied. The PEDI-CAT program then displays the results, including an item map, a scaled score, and an age percentile, instantly.1

The original PEDI,2 published in 1992, is a functional assessment used by physical therapists and other rehabilitation professionals to measure self-care, mobility, and social function and can be administered using a paper-and-pencil version or using the PEDI software program.2 Strengthening its appeal as a clinical tool is the long history of published research examining the psychometric properties including reliability2,7–9 and validity.2,8–11 Although the PEDI is one of the most widely used measures of children's function worldwide,7,11–17 its limitations include a small age range for normative scoring (6 months to 7.5 years), limited content, and the length of administration time.18–20

The PEDI-CAT, just as the original PEDI, must offer clear clinical value to clinicians and researchers if it is to be adopted for use, and thus, evaluation of its psychometric properties is imperative. To date, content and construct validity of the PEDI-CAT have been reported.4 Discriminant validity has been evaluated using simulated versions, based on the initial normative and disability samples,5 in a prospective study of 102 children with and without disabilities6 and in a study examining the scores of children who use a walking aid or wheelchair.21 Test-retest reliability was examined during a small prospective study in which parent respondents completed the PEDI-CAT twice within 1 month.6 Additional validity and reliability studies are warranted to determine that the PEDI-CAT Mobility domain is consistent and measuring what is intended to be measured with varied samples and populations and at different times.

The purpose of this study was to (1) examine concurrent validity of the new PEDI-CAT Mobility domain with the original PEDI Functional Skills (FS) Mobility Scale, (2) evaluate item-specific reliability between the PEDI-CAT Mobility domain and PEDI FS Mobility Scale and, and (3) assess score distributions for floor and ceiling effects.
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METHODS

Participants

Parents of children with neurodevelopmental disabilities (n = 35) and with ages from birth to 20 years and who were English speaking were recruited to participate in this study. Participants were generally mothers (89%), and children ranged in age from 3.93 to 19.87 years. Children had the following diagnoses: autism (n = 4); cerebral palsy, Gross Motor Function Classification Scale levels I to V (n = 20); genetic disorders (eg, Down syndrome, Prader-Willi syndrome) (n = 5); and other neurologic disorders (eg, attention deficit disorder, developmental delay) (n = 6). Twelve of the children used a walking aid (crutches, cane, or walker), and 14 children used a wheelchair some or all of the time. Demographic characteristics of the study sample are depicted in Table 1.

[image: Table 1]TABLE 1 Participant Characteristics (N = 35)
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Instrumentation

Each of the PEDI-CAT domains (Daily Activities, Mobility, Social/Cognitive, and Responsibility) is self-contained and can be used separately or in combination with the other domains. Using a 4-point response scale, the PEDI-CAT measures level of difficulty (easy, a little hard, hard, and unable) in the 3 functional domains of Daily Activities, Mobility, and Social/Cognitive. The PEDI-CAT Responsibility domain measures the extent to which the caregiver or child takes responsibility for managing complex, multistep life tasks. The PEDI-CAT Mobility domain addresses 5 content areas: Basic Movement and Transfers, Standing and Walking, Steps and Inclines, Running and Playing, and Wheelchair. Seventy-five items address early mobility and physical functioning activities such as head control, transfers, walking, climbing stairs, and playground skills, whereas an additional 22 items are specifically for children who use mobility devices such as walking aids (canes, crutches, walkers) and/or wheelchairs. Photographs accompany each item to further depict the activity being assessed.1

There are currently 2 versions of the PEDI-CAT: the “Speedy CAT,” the quickest way to get a precise score estimate while administering 15 or fewer items per domain, and the “Content-Balanced CAT,” in which approximately 30 items per domain are administered and include a balance of items from each of the content areas within each domain. Each version generates a summary (scaled) score on a 20- to 80-point metric and a normative score in percentiles.1

The original PEDI has 2 scales, Functional Skills and Caregiver Assistance, to assess capability and level of independence within the functional domains of Self-Care, Mobility, and Social Function. The PEDI FS Mobility Scale includes 59 items and is used to measure a child's capability with basic functional mobility skills in the following 13 item groups: toilet transfers, chair/wheelchair transfers, car transfers, bed mobility/transfers, tub transfers, method of indoor locomotion, distance/speed indoors, pulls/carries objects, method of outdoor locomotion, distance/speed outdoors, outdoor surfaces, upstairs, and downstairs. Items are scored as capable (1) or unable (0). A raw score (sum of all item scores) is converted to a normative score (based on chronological age using a t-distribution) or a scaled score (not age-dependent) score along a 0- to 100-point scale.2

Neither the PEDI nor the PEDI-CAT requires any special environment, materials, or activities to administer. The focus on typical performance at the present time is assessed and, as such, the child's parent(s) or professionals who currently provide services for the child are the most likely respondents. The PEDI and the PEDI-CAT can be completed on multiple occasions for the same child (eg, admission, interim assessment, discharge, and follow-up), and there is no minimum time that must pass between assessments (manuals).
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Procedure

For this study, participating therapists were trained in administering the PEDI-CAT Content-Balanced Mobility domain and the PEDI FS Mobility Scale. Following Institutional Review Board approval, parents of children with neurodevelopmental disabilities and ages from birth to 20 years were recruited through a private school for children with special health care needs and outpatient clinics in a pediatric rehabilitation hospital in the northeast United States. Parents provided written informed consent and completed a demographic form to provide information about themselves and their child. Parent participants then completed the PEDI-CAT Content-Balanced Mobility domain (version 2.21) on a laptop computer as well as the original paper PEDI FS Mobility Scale via caregiver interview. Both tests were completed on the same day. Presentation was varied to avoid a test-order effect such as fatigue, practice, or motivation. Parent participants received a small honorarium in the form of a gift card to thank them for their participation. Raw scores were converted to normative and scaled scores for the PEDI FS Mobility Scale using the PEDI manual2 and combined in to a project-specific database with the normative and scaled scores generated by the PEDI-CAT software.
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Data Analysis

Data analysis and interpretation of results was performed using the Statistical Package for the Social Sciences. Concurrent validity was assessed by examining the strength of association between the 2 tests using Pearson product moment correlations for the scaled scores. To examine item-specific reliability between the PEDI-CAT Mobility domain and PEDI FS Mobility Scale, intraclass correlation coefficients and percentage agreement (how often respondents scored an item the same on both tests) were calculated. Each participant responded to all 59 items on the PEDI FS Mobility Scale and 30 items on the PEDI-CAT Content-Balanced Mobility domain. For this analysis, we identified 17 items on the PEDI-CAT that were identical in wording to the original PEDI or asked the participant about the same functional mobility activity as an item on the original PEDI. It should be noted, however, that because of the nature of the CAT, not all 35 participants responded to all 17 of these items. Only 8 of these 17 items had 20 or more responses, thus limiting the comparison. In addition, to conduct this analysis, responses on the 4-point PEDI-CAT response scale (0, unable; 1, hard; 2, a little hard; 3, easy) were recoded (0, unable/hard; 1, a little hard/easy) as the PEDI has a 2-point response scale (0, unable; 1, capable). To analyze the score distribution for each test, percentages of scaled scores less than and greater than 50 (midpoint for each scale) were calculated. In addition, scaled scores for each individual case were plotted and compared visually. Finally, the number and percentage of children with minimum (floor) and maximum scores (ceiling) along each scale were computed.
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RESULTS

The strength of association between the PEDI-CAT Mobility domain scaled scores and the PEDI FS Mobility scaled scores and was good to excellent (r = .82; P < .001), indicating a strong correlation between the scores on both tests. Intraclass correlation coefficients ranged from .3390 to 1.000 and agreement results ranged from 60% to 100% for the 8 items that had at least 20 responses on the PEDI-CAT (Table 2).

[image: Table 2]TABLE 2 Item-Specific Reliability



Scores on the PEDI FS Mobility Scale ranged from 18.20 to 100 (maximum score). On the PEDI-CAT Mobility domain, scaled scores ranged from 33.07 to 76.75 (maximum score). Eight children (23%) had a scaled score less than 50 on the PEDI FS Mobility Scale, whereas 27 children (77%) had a score greater than 50 points. Three children (9%) had a score less than 50 on the PEDI-CAT Mobility domain, whereas 32 children (91%) had a score greater than 50. No child had the minimum score on either test, whereas 1 child (3%) had a maximum scaled score on the PEDI-CAT and 9 children (26%) had a maximum scaled score on the PEDI FS Mobility Scale (Figure).

[image: Fig. Score distribut...]Fig. Score distribution for the PEDI-CAT Mobility Domain the PEDI Functional Skills Mobility Scale. Abbreviations: PEDI-CAT, Pediatric Evaluation of Disability Inventory-Computer Adaptive Test; PEDI FS, Pediatric Evaluation of Disability Inventory Functional Skills.
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DISCUSSION

There is a need for valid, reliable, and responsive functional mobility measures appropriate for a wide age range and varied diagnoses for use in clinical and research settings. In addition, new tests must be efficient and capable of integrating with electronic medical records. The PEDI-CAT was developed to respond to these needs, and it is thus imperative to determine whether the PEDI-CAT is worthy of use. The purpose of this study was to examine the concurrent validity, item-specific reliability, and score distribution of the PEDI-CAT Mobility domain when compared with the original PEDI FS Mobility Scale.

The strong correlation between scaled scores indicates strong agreement between the original PEDI and the new PEDI-CAT. Children who had a higher scaled score on the PEDI-CAT also had a higher scaled score on the PEDI FS Mobility Scale, and vice versa for lower scores. The PEDI FS Mobility Scale has previously been shown to have concurrent validity with the Battelle Developmental Inventory Screening Test,22 the Functional Independence Measure for Children,10 and the Gross Motor Function Measure.17 Concurrent validity is particularly important for a new, untested assessment such as the PEDI-CAT that is being proposed as an alternative to the current standard.

Both measures identified children with limitations in functional mobility. This is encouraging, as physical therapists will get similar results regardless whether they use the PEDI FS Mobility Scale or the new PEDI-CAT for younger children with physical disabilities. However, the PEDI-CAT identified a larger percentage of older children with limitations in functional mobility and may be more useful to pediatric therapists who provide services to a wide age range of children and youth. Normative standard scores are also available but only for children younger than 7.5 years on the original PEDI. The PEDI-CAT broadens this through the age of 20 years. In this sample, only 9 of the 35 children were 7.5 years or younger, making comparison difficult and thus limited this analysis to scaled scores.

Seventeen PEDI-CAT Mobility items that were presented to respondents were similar to original PEDI FS Mobility items.4 As the PEDI-CAT software selects which items to administer, not all 35 participants responded to all 17 identified items. We chose the 8 items for which we had at least 20 responses on the PEDI-CAT to assess item-specific reliability. Six of the 8 items had good to excellent reliability. The 2 items that did not have strong agreement were both related to stair climbing. It is possible that the wording was dissimilar enough for participants to respond differently, as the original PEDI can include the use of handrails and the PEDI-CAT specifies “without holding on to handrail.”

The PEDI FS Mobility Scale has a score range of 0 to 100 points, whereas the PEDI-CAT score metric is 20 to 80, allowing for the addition of both lower- and higher-level items over time. The scores on both the PEDI FS Mobility Scale and the PEDI-CAT Mobility domain were distributed along the score metrics for this sample of children and youth. The majority of children, however, scored above the midpoint on both scales. A large majority scored between 55 and 65 points on the PEDI-CAT, whereas there was a greater point spread on the PEDI FS Mobility Scale, as illustrated in the Figure. Of note is that the standard errors for the PEDI-CAT scores in this 55- to 65-point score range are approximately 0.5, indicating a high level of precision and a very small degree of sampling error, whereas the standard errors for the PEDI FS Mobility Scale are approximately 2.0 to 3.6 in this score range. Evaluation of responsiveness of the PEDI-CAT Mobility domain is needed to determine whether the PEDI-CAT scale is precise enough to show clinically relevant change over time.

Although no children had the lowest score on either test, 9 children had maximum scores (100) on the PEDI FS Mobility but not on the PEDI-CAT Mobility domain. This is encouraging because one of the criticisms of the original PEDI was the limited content of more challenging mobility activities.3 This criticism appears to be addressed with the PEDI-CAT. For example, on the original PEDI, the most difficult mobility item is “Walks down full flight with no difficulty.” On the PEDI-CAT, more challenging mobility items include “Walks 3 miles/5 kilometers,” “Goes up and down an escalator,” and “Climbs step ladder to put a heavy box on a high shelf.” As we found no indication of a floor effect, content coverage appears to have been adequate on the PEDI-CAT Mobility domain versus the PEDI FS Mobility Scale for this particular sample.

A threat to the validity of our study design was that the respondents completed 2 tests in 1 day and this may not generalize to a population in which only 1 test is given.23 In addition, respondents may have encountered the same item(s) twice and thus this increases the potential for a practice or memory effect. Although our sample was diverse in age and functional ability (which is indicative of the intended population for use of the PEDI-CAT), it was small. Further studies with larger samples are warranted to establish the PEDI-CAT Mobility domain as a reliable, valid, and responsive assessment for physical therapists. Also, as mathematical equations are developed to link original PEDI scores to PEDI-CAT scores so that a child's progress over time may be tracked,1 comparability studies should be conducted.
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CONCLUSIONS

This study provides preliminary evidence for potential users that the concurrent validity, reliability, and score distribution for the PEDI-CAT Mobility domain are adequate for use with children with varied diagnoses and throughout the pediatric age span.
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PEDI FS Mobility Item PEDI-CAT Mobility Item N ICcC Agreement
Gets on and off adult-sized toilet Gets on and off an adult-sized toilet 22 1.00 100%
Carries fragile or spillable objects Walks and carries a full glass without spilling 29 0.90 95%
Gets in and out of adult-sized chair/wheelchair Stands up from an adult-sized chair 35 0.83 89%
Gets in and out of car and opens and closes car door  Gets in and out of a car 31 077 81%
Steps/transfers into and out of an adult-sized tub Gets in and out of bathtub 31 0.66 81%
Up and down incline or ramps Walks up and down ramp 22 0.57 7%
‘Walks down entire flight with no difficulty Walks down a flight of stairs without holding onto 22 042° 62%
handrail
Walks up a flight of stairs without holding onto 20 0.34° 60%

Walks up entire flight with no difficulty

handrail

Abbreviation: ICC, intraclass correlation coefficient.

ap < 005





