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The Effect of Hinged Ankle-Foot Orthosis on Walking Function
in Children With Spastic Diplegic Cerebral Palsy:

A Cross-Sectional Pilot Study

Jeong-Hyeon Kang', Chang-Yong Kim', Jin-Moo Ohn? Hyeong-Dong Kim?

'Department of Health Science, The Graduate School, Korea University; 2Department of Physical Therapy, College of Health Science, Korea

University, Seoul, Korea

Purpose: The aim of the current study was to examine the effects of hinged ankle-foot orthosis (HAFO) on walking function in children

with spastic diplegic cerebral palsy (CP).

Methods: Thirty-two children (mean age: 6.79+0.35 years, age range: 5-7 years) who were diagnosed with spastic diplegic cerebral palsy
participated in the study. Each subject typically walked through 10 meters of a gait platform with markers on the subject's proper body seg-
ments and underwent 3-D motion analysis system with and without hinged ankle-foot orthosis. The HAFOs were all custom-made for indi-
vidual CP children and had plantarflexion stop at 0° with no dorsiflexion stop. The interventions were conducted over three trials in each
group, and measurements were performed on each subject by one examiner in three trials. 3-D motion analysis system was used to measure
gait parameters such as walking velocity, cadence, step-length, step-width, stride-length, and double support period in two conditions.

Results: The walking velocity, cadence, step-length, and stride-length were significantly greater for the HAFO condition as compared to
the no HAFO condition (p<0.05). However, no significant difference in step-width and double support period was observed between two

conditions.

Conclusion: These findings suggest that using the HAFO during walking would suggest positive evidence for improving the spatiotemporal

parameters of gait in children with spastic diplegic cerebral palsy.
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Table 1. Demographic characteristics of the subjects (N=32)
Characteristics Subjects

Gender (Male/Female)* 17/15

Age (year) 6.8+0.4

Weight (kg) 236+58

Height (cm) 118.5+19.4

MAS (score) 12+03

WeeFIM (score) 63.2+10.3

Values are expressed as mean+ standard deviation.

*Values are numbers.

MAS, Modified ashworth scale; FIM, Functional Independence Measure for chil-
dren.
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Figure 1. Hinged ankle-foot orthosis used in this study (A) medial, (B)
lateral.

Figure 2. Marker set placements (A) anterior, (B) posterior.
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Assessed for eligibility
(n=39)

Enroliment

Excluded (n=7)
Not meeting inclusion
criteria (n=4)
Refused to participate (n=3)

Randomized (n=32)

Non-Hinged ankle-foot orthosis condition
Walked through 10 meters of the gait
platform with hinged ankle-foot platfrom without hinged ankle-foot
orthosis in three trials orthosis in three trials

Hinged ankle-foot orthosis condition
Walked through 10 meters of the gait

o

Measurement of gait performances using 3-D motion analysis (n=32)

l

Data analysis

Figure 3. Procedures used in this studly.
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Table 2. Comparison of kinematic gait parameters between two con-
ditions (N=32)

Variables HAFO Non-HAFO z p-value

0.98+0.10 0.69+0.04 -326 002
129.93+£20.12 12578+26.70 -2.79  0.03

Walking velocity (m/sec)*

Cadence (step/min)*

Step-length (m)* 0.41+0.07 0.36+0.03  -2.09 0.04

Step-width (m) 0.13+0.01 0.14+0.08 1.32 0.19

Stride-length (m)* 091£0.12 0.60+0.05 -325 003

Double support period 56.91+8.85 57.72+7.61 0.23 0.81
(% cycle)

Values are expressed as mean = standard deviation.
*p<0.05.
HAFO, Hinged ankle-foot orthosis.
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