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ABSTRACT

Background: Trips and falls are common concerns reported by parents of children with cerebral palsy. Specific
gait pathologies (excessive internal hip rotation, intoeing, and stiff knee gait) are anecdotally associated with
higher rates of falls.

Research question: Is fall frequency higher for the aforementioned gait pathologies?

Methods: Parent-reported fall frequency from 1063 children with cerebral palsy who also had a three-dimen-
sional gait analysis was retrospectively reviewed. Frequency of 10 common gait pathologies was determined and
fall frequency for the gait pathologies of interest were compared to matched control groups. Possible effects of
Gross Motor Functional Classification System (GMFCS) level and age on fall frequency were also assessed and
matched in the control group, as appropriate.

Results: In general, parent-reported fall frequency increased from GMFCS level I to II and then decreased until
level IV. Moreover, younger children tended to report greater fall frequency, though children who reported
never falling were of similar age as those who reported weekly falls, resulting in an inverted-U shaped re-
lationship. Children with cerebral palsy who walked with excessive internal hip rotation, excessive intoeing, or
stiff knee gait did not report increased fall frequencies compared to other children with cerebral palsy matched
on GMFCS level and age that did not walk with those gait patterns. Approximately 35% of children reported
never falling, 35% reported falling daily, and 30% reported falling monthly or weekly for each gait pattern.
Therefore, elevated fall frequency appears to be a generic problem for most children with CP rather than a
function of a specific gait pattern.

Significance: Clinicians should be aware of these relationships, or lack thereof, when trying to decipher the cause
of a child’s falling and when determining appropriate interventions. Future studies may seek to more objectively
quantify fall frequency, as self-report is the main limitation of this study.

1. Introduction

strength [15-17], selective muscle activation [18], balance [19], and/
or proprioception [20], it is fathomable that the clinical assertion of

Many children and adults with cerebral palsy (CP) walk with non-
typical gait patterns, which are often deemed problematic. For instance,
it is nearly ubiquitous for articles to state that internal hip rotation
(IHR) and/or intoeing in children with CP may result in increased risk
for trips or falls [1-11]. Tripping or falling presumably occurs because
the swing foot may catch on the interfering stance shank or foot. While
logical, there is no evidence for such a claim, but this claim is one
justification for an external femoral derotation osteotomy and/or tibial
derotation osteotomy to correct intoeing. Stiff knee gait (SKG) is an-
other gait pattern commonly asserted to result in increased trip or fall
prevalence due to inadequate foot clearance during the swing phase of
gait [12-14], but again, evidence is lacking.

Since patients with CP generally suffer from deficient muscle
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increase fall frequency among these specific gait pathologies may ac-
tually reflect base-rate neglect [21]. In other words, individuals who
score poorly in the aforementioned areas will tend to trip or fall more
often compared to typically developing. Individuals with CP may re-
present one example of this, as they report higher fall frequencies
[22,23]. This high base-rate prevalence may be overlooked when
mentally classifying typical fall frequency of a patient who walks with
IHR, intoeing, or SKG, because it may be assumed that fall frequency is
high because of his/her gait pathology rather than deficiencies gen-
erally associated with the CP diagnosis. Therefore, our purpose was to
test the hypothesis that fall frequency will be higher among children
with CP who walk with IHR, intoeing, and SKG versus other gait pat-
terns.
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