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Participants

• Adult cohort with spastic CP (n=72) selected from lab registry

• GMFCS Level I–IV, ambulatory for at least a short distance

• Previous IGA:  2 to 15 years earlier; mean = 8.4±3.4 yrs.

Background

Cerebral palsy (CP) is a lifelong disease that presents challenges at

every stage of development. Independent gait has always been an

important mobility goal for individuals with CP and recent reports suggest

maintaining walking ability throughout the lifespan can have significant

fitness benefits that assure a healthy, productive lifespan or Healthspan.

CPAT Study Aims

Mean Age (yrs.):  25.0 ± 5.3 

Age Range (yrs.): 18.5 to 48.7

Male/Female Ratio (%): 47.2 / 52.8

CP Subcategory Distribution (%):

Hemiplegia: 27 (37.5%)

Diplegia: 38 (52.8%)

Triplegia: 4 (5.6%)

Quadriplegia: 3 (4.2%)

Conclusion

 While gait pattern and gait performance in people with cerebral palsy

may change over time, on average we found no difference in

quantitative measures of walking obtained by IGA in ambulatory young

adults approximately 8 years after their last childhood gait analysis.

 This same finding persists in subjects classified as High, Moderate, and

Low gait performers by LCA using childhood gait classifiers.

 This work demonstrates the robust stability of overall gait performance

in both speed and pattern, and suggests that in the absence of

aggressive interventions, gait in ambulatory children with CP will likely

remain unchanged as they transition to adulthood.

 This is clinically significant as it suggests efforts to improve walking

ability in childhood have great importance, as the pattern and walking

ability achieved by skeletal maturity will persist into adulthood.

Ethnicity %

African American 9 (12.5%)

Asian/Pac Islander 2 (2.8%)

Hispanic/Latino 13 (18.1%)

Caucasian 55 (76.4%)

Native American 1 (1.4%)

Other 1 (1.4%)

GMFCS %

I 28 (38.9%)

II 29 (40.3%)

III 13 (18.1%)

IV 2 (2.8%)

V 0

Results Summary

Results (LCA)

Results

 Paired t-tests comparing group means of child and adult

samples for the full 72 subject cohort revealed no statistically

significant differences in mean GDI and normalized walking

speed (NWS) in the same subjects collected 8.4 years apart.

 Latent Class Analysis (LCA) using child GDI and NWS as

classifiers identified 3 distinct functional subclasses out of 9

potential class memberships corresponding to High, Moderate,

and Low walking performance.

 In the functional subclasses identified by LCA, no statistically

significant differences in mean GDI and NWS between the child

and adult samples were detected.

Methods

The Cerebral Palsy Adult Transition Study (CPAT) is uncovering the relationship

between walking performance and the development of secondary health conditions in

individuals with CP as they grow older. The initial study focused on young adults transitioning

from the pediatric to adult healthcare system, who previously received Instrumented Gait Analysis

(IGA) at our facility as children. There are two main goals of the initial study:

• Longitudinal Study: Identify changes in gait performance using IGA in young adults with 

cerebral palsy who had previously received a gait analysis at our institution as children

• Cross-sectional Study: Determine the prevalence and severity of 2nd health conditions 

and cardiovascular and/or metabolic risk factors in young adults with CP,  and their 

relationship to measures of gait performance.

This poster reports on the results of the Longitudinal Study

Design: Prospective cross-sectional cohort study

Site: CMLA accredited clinical motion lab at a regional children’s hospital

Longitudinal Study Outcome Measures: Typical data from IGA including: 3D motion

kinematics, 3D kinetics, dynamic EMG, temporal-spatial measures including normalized

walking speed (NWS, statures/min), and Gait Deviation Index (GDI).

Instrumentation: 13-camera Vicon motion capture system using Nexus; 10 Bertec force

platforms; a conventional gait model; custom software in Matlab, SAS, and Mplus.

Statistical Analysis: Means comparison using paired t-tests were used to identify

group differences between child and adult recordings of NWS and GDI for the entire

cohort and 3 sub-classes. Latent Class Analysis (LCA) was used to identify functional

sub-classes in the cohort based on clusters revealed by child NWS and GDI.

Total Cohort 

72

High

27

Moderate

36

Low

9

Furthermore, there is considerable evidence that young adults with CP

can develop a variety of secondary health conditions associated with

aging, including cardiovascular disease, diabetes, osteoarthritis, and

cognitive decline that typically occur later in life. We feel these conditions

are associated with reduction or loss of independent ambulation, as

persistent use of poor biomechanics during walking can increase pain

and fatigue, limit mobility, and lead to a sedentary lifestyle.

The Adult with 

Cerebral Palsy:

at the intersection 

of two declining 

functional pathways

Time n Mean SD Mean Diff. ± SD p-value

Child 72 76.64 10.63
-1.32 ± 7.33 0.131

Adult 72 75.31 11.06

Time n Mean SD Mean Diff. ± SD p-value

Child 72 34.14 12.36
-1.53 ± 7.73 0.098

Adult 72 32.61 12.04

GDI: Gait Pattern NWS: Gait Performance

Time n Mean SD Mean Diff. ± SD p-value

Child 27 87.01 5.79
-1.95 ± 8.6 0.249

Adult 27 85.06 7.50

Time n Mean SD Mean Diff. ± SD p-value

Child 36 71.71 7.34
-1.65 ±6.6 0.139

Adult 36 70.06 8.88

Time n Mean SD Mean Diff. ± SD p-value

Child 27 44.96 8.02
-1.23 ± 6.5 0.336

Adult 27 43.73 3.93

Time n Mean SD Mean Diff. ± SD p-value

Child 36 31.26 6.79
-2.69 ± 9.0 0.083

Adult 36 28.57 9.52

Time n Mean SD Mean Diff. ± SD p-value

Child 9 13.18 4.27
2.19 ± 3.6 0.10

Adult 9 15.37 3.79

Time n Mean SD Mean Diff. ± SD p-value

Child 9 65.21 6.32
1.91 ± 5.9 0.360

Adult 9 67.12 6.17

Longitudinal Gait Changes: LCA Subclasses


