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Aim: To determine if robotic assisted gait training (RAGT) using surface muscle electrical stimulation and locomotor
training enhances mobility outcomes when compared to locomotor training alone in children with cerebral palsy (CP).
Method: Forty children (18 females, 22 males; mean age 8y 1mo, SD 2y 1mo; range 5y 1mo-12y 11mo) with CP in Gross
Motor Function Classification System levels (GMFCS) Ill, IV, and V were randomly assigned to the RAGT and locomotor
training (RAGT+LT) group or locomotor training only group (dosage for both: three 1-hour sessions a week for 6 weeks).
Outcomes were assessed at baseline T1 (week 0), post-treatment T2 (week 6), and retention T3 (week 26). The primary
outcome measure was the Goal Attainment Scale. Secondary outcome measures included the 10-metre walk test,
children's functional independence measure mobility and self-care domain, the Canadian Occupational Performance
Measure, and the Gross Motor Function Measure. Results: There were no significant differences between the groups for
both the primary and secondary outcome measures. All participants completed the intervention in their original group
allocation. There were no reported adverse events. Interpretation: The addition of RAGT to locomotor training does not
significantly improve motor outcomes in children with CP in GMFCS levels lll, IV, and V. Future studies could investigate
heaith and weli-being outcomes after locomotor tréining. What this paper adds: Marginally ambulant and non-ambulant
children with cerebral palsy can participate in locomotor training. Robotic assisted gait training when added to locomotor
training does not appear to be any more effective than locomotor training alone.
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Abstract
Purpose: This study examines how object permanence develops in infants with motor delays (MD) compared to infants
with typical development (TD) and in relation to sitting skill.
Methods: 56 infants with MD (mean age = 10 months) and 36 with TD (mean age = 5.7 months) were assessed at
baseline then 1.5-, 3- and 6-months post-baseline. A scale was developed to measure object permanence (OPS), the
Gross Motor Function Measure sitting subsection (GMFM-SS), and the Bayley Scales of Infant and Toddler
Development, Third Edition (Bayleylil) were administered. ‘
Results: Inter-rater reliability of the OPS was excellent (ICC=0.92), and correlation between the OPS and Bayley-ill
cognitive scores was moderately positive. Compared to TD, infants with MD were delayed in development of object
permanence but demonstrated increased understanding over time and as sitting skills improved.
Conclusion: In children with MD, object permanence, as quantified by the OPS, emerges in conjunction with sitting skill.

Result
Descriptive statistics of the OPS scores are presented in Table 3. When infants enrolled in the study, the development of
object permanence skills varied from 0 (no response to a moving object) to 10 (find an object after double visible
displacements). On average at baseline, infants in both groups noticed the disappearance of a toy and attempted to
retrieve the toy dropped inside a container (OPS score of 4). The scores on the OPS increased in both groups over 6
months. On average, at the 6-month follow up assessment, infants with MD were able to find a toy completely covered
with a washcloth (OPS score of 6). Infants with TD were able to go one step further and find a toy completely covered in
one of two identical washcloths (OPS score of 7).

Inter-rater reliability and validity The intra-class correlation coefficient, ICC (2, 1) was 0.92 (95% CI: 0.84-0.96),
indicating excellent inter-rater reliability for the OPS scoring. The correlation between the OPS and the Bayley-li|
cognition scores in infants with MD, correlation r coefficient was 0.554 (p <0.05). However, as infants entered the study
when they had the ability to sit, infants with MD were significantly older than infants with TD (mean age at baseline = 5.7
months in infants with TD and 10.2 months in infants with MD, p < 0.001, Table 1). The finding suggests that
development of object permanence as well as emergence of sitling were delayed by approx&mately 5 months in infants
with MD compared to infants with TD.

Progression of object permanence in infants with MD as compared with infants with TD The Friedman test showed a
significant increase in OPS score over time: for infants with MD, x 2 (3, n=47)=19.91, p< 0.001) at all 4 assessment
visits. The OPS scores increased as sitting skill increased in infants with MD (Figure 2).
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Fig. 1. Progression of object permanenca in Infants with motor detays as compared Rg. 2. Prograsslon of object permanence in feiation 1o siting developmerit n -
with infants developing typlcally. *Significantly higher OPS score comparad with Infants with motor delays, GMFM-5S Indicates Gross Motor Function Measurs
baseline score (P < .008). Bars represent standard arrors of the mean. sitting subsection. Bars represent standard arrors of the mean.

= -]




+

%
HB: REMBLRE
Bkt A4

140 BRILEMAE 112 REEALHERESRRA

AME 140
£33 AZFE 3 H

TABLE 2

Description of Tasks of Object Permanence Scale and Scoring Crileria®

Task Description

Score

1. Hold a toy at infant’s eye level. Make sure that the infant is looking at the toy. Move the
toy to the left and right sides of the infant (at least 45°) and ohserve whether the infant
is tracking the toy.

2. Place a wide nontransparent container in front of the infant and then place a toy inside
the container. Make sure that the infant looks at the toy and pul the Loy in the container.

3. Put one washcloth on the table. Show the toy to the infant and make sure that the
infant is watching the toy. Hide the toy completely under the washcloth, Observe
whether the infant retrieves the toy by pulling the washeloth ofl.

1 the infant does not do this, repeat the same procedure with the hall of the Loy visible
{rom underneath the washcloth.

4. Put 2 identical washcloths on the table (not overlapping). Show the toy to the infant
and make sure that the infant is watching. Hide the toy under one of the washcloths.
Observe whether the infant retrieves the toy by pulling offl the washcloth.

5. Put 2 identical cups on the table side by side. Show the toy to the infant and make sure
that the infant is watching. Hide the toy under one of the cups. Cbserve whether the
infant finds the toy. Perform the task 2 times (once under each of the left and right
cups). Il the infant failed on either side, perform the task again for both sides.

6. Put 2 cups on the table side by side. Show the toy to the infant and make sure that the
infant is watching. Hide the toy under one of the cups. Reverse the cups while the infant
is watching. Observe whether the infant looks for the toy. Perform the task 2 times (left
and right). If the infant failed on either side, perform the task again lor both sides.

7. Put 2 cups on the table side by side. Show the toy to the infant and make sure that the
infant is watching. Hide the toy under one of the cups. Remove the toy and hide it
under the other cup while the infant is watching. Observe whether the infant looks for
the toy. Perform the task 2 times (left and right). If the infant failed on either side,
perform the task again for both sides.

Score of 0: Infant does not look at the toy when given visual
cue or auditory cue to loflow toy.

Score of 1: Infant looks at the toy in one location, then shifts
gaze to new location to find the toy when the toy is
moved 45° to side or vertically.

Score of 2: Infant reorients body part other than head to gaze
at moved toy when toy shifted in space as in previous
item.

Score of 3: Infant reorients body posture to follow moving
toy of interest.

Score of 4: The infant looks inside ol the container and
attempts Lo retrieve Lhe toy dropped inside.

Score of 5: Pulls cloth off the toy alter watching cloth being
placed and the toy partially visible.

Score of 6: Pulls cloth ofl the toy after watching the toy being
slid under cloth.

Score of 7: Pulls cloth off the toy after watching cloth being
placed and toy completely covered, with identical cloth
nearby.

Score of 8: Infant finds toy hidden under 1 of 2 cups.

Score of 9: Infant finds the toy while hidden 1 of 2 cups
when the cups are reversed alter the toy is hidden.

Score of 10: Double visual displacement used as the toy is
hidden under one cup, removed and hidden a second
time under the second cup.

*The materials for Lhe assessment: 1 table and 1 chair, 1 small toy, 1 wide nontransparent container (5-in high), 2 identical washcloths (8 in x 8 in), and 2

identical nontransparent cups.

TABLE 3

Descriplive Statistics for Object Permanence Scale Score at Each Assessment

Infants With Motor Delays

Infants With Typical Development

Minimum- Minimum-
N Mean (SD) Maximum N Mean (SD) Maximum P
Baseline 56 40(2.8) 0-10 34 4.5(1.5) 1-7 277
1.5 mos 51 5.702.7) 0-10 35 5.4(1.8) 2-G 307
3 mo 51 6.0(2.7) 0-10 33 6.202.0) 2-10 081
6 mo 40 6.4(2.3) 1-10 32 74(1.8) 4-10 075
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