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Improved running performance immediately 
following chiropractic adjustments in a patient with 

xeroderma pigmentosum
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Introduction

What is XP?

• rare neurological disorder

• autosomal recessive

• problem is defective DNA 

repair (NER)

• S/S: sensitivity to light, 

slow neurogeneration,

cancer

• problems with motor control 

and coordination similar to MS



Introduction
How could chiropractic help?

• chiropractic research has demonstrated impact on many of the

factors that influence motor behavior  

- ↑muscular strength 

- ↓muscular inhibition

- ↓movement time 

- ↓mental reaction time 

- reflex activity 

- improved proprioception

- ↑stride length in Parkinsonian patients (osteopath)

Smith DL, Dainoff MJ, Smith JP.  The effect chiropractic adjustments on movement time: a pilot study using Fitts’ Law.  JMPT 2006;29:257-266.

Kelly DD, Murphy BA, Backhouse DP. Use of a mental rotation reaction time paradigm to measure the effects of upper cervical adjustments on cortical processing: A pilot study. Journal of Manipulative and

Physiological Therapeutics 2000;23(4):246-251.

Dishman JD, Ball KA, Burke J. Central motor excitability changes after spinal manipulation: a transcranial magnetic stimulation study. Journal of Manipulative and Physiological Therapeutics 2002;25:1-9.

Palmgren PJ, Sandstrom PJ, Lundqvist FJ, Heikkila H. Improvement after chiropractic care in cervicocephalic kinesthetic sensibility and subjective pain intensity in patients with nontraumatic chronic neck 

pain. J Manipulative Physiol Ther 2006;29(2):100-6.

Suter E, McMorland G. Decrease in elbow flexor inhibition after cervical spine manipulation in patients with chronic neck pain. Clinical Biomechanics 2002;17(7):541-544.



Methods

Participant

• 5 year old female with XP (Type A)

• MU IRB approval, assent of child, consent of parents

• fine motor (writing, coloring, cutting) delays and gross  

motor dysfunction (falling while running, coordination) and

delayed speech

• excessive forward lean during walking/running that 

appeared to result in collisions/falls



Methods

Apparatus

• 2 digital video cameras synchronized with SIMI motion

analysis software

• reflective markers, manual digitization

• Motor Behavior Laboratory, Miami U



Methods
Design/Procedure

• n=1, prospective, AB design

• 6 running trials before and 6 trials after adjustments

• run “as fast as you can”

• 1 minute rest between trials

• full spine diversified adjustments after the initial 6 runs



Analysis

1. Trunk Forward Lean Angle 

(θ) - taken at 9 events (initial 

contact, foot flat) during 2 

strides

2. Step Length - ipsilateral to 

contralateral contact 

distance

3. Hip horizontal distance 

between events

Paired t-tests, α = .05



QuickTime™ and a
DV/DVCPRO - NTSC decompressor
are needed to see this picture.



Results

• Demonstrated significant changes in 2 out of 3 running

variables

• Mean reduction in trunk forward lean was 4.68 degrees

post adjustments, p = 0.000

• Mean increase in step length was 0.09 m post 

adjustments, p = 0.031

• No significant difference in hip horizontal distance, p =

0.116



Average Trunk Forward Lean Angle Pre-Post 

Adjustment

72

74

76

78

80

82

84

Pre Post

Intervention

T
ru
n
k
 F
o
rw

a
rd
 L
e
a
n
 A
n
g
le



Average Step Length Pre-Post Adjustment
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Discussion/Conclusion

• immediate, significant change in sagittal plane 

running variables after adjustments 

• advantages (individual, change over time, etc) and  

disadvantages (cause-effect?, threats to internal 

validity) of single subject designs

• prospective, n=1 studies rare in chiropractic 

literature

• can chiropractic help locomotion dysfunction in 

those with spinal pain? Asymptomatic patients?


