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Table 1 Clinical features of the Parkinson's disease patients and controls.

PD (n = 40) Control (n = 17) P value

Age 704 = 7.6 703 £ 7.7 NS
Sex (male:female) 26:14 7:10 NS
Disease duration (year) 7.3 £ 5.8 NA NS
Forward flexion (° ) 9.9 = 8.0 1.9 £ 2.7 P < 0.001
Lateral flexion (° ) 8.2 173 047 £ 1.1 P < 0.001
Timed up and go test (sec) 12.2 £ 6.0 6.1 £ 1.1 P < 0.001
5 feet walk test (sec) 3.1+13 2.2 £ 0.59 P =0.011
6 minutes walk distance (m) 363.1 = 107.2 571.7 = 73.7 P < 0.001
MDS-UPDRS part I 12.2 = 6.1 NA

part II 14.6 £ 9.1 NA

part IIT 31.3 £ 14.5 NA

part IV 35+ 38 NA

*Data are shown as mean = SD (range). NS = not significant. NA = not applicable.
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Fig. 1 The relationship between flexion posture and clinical features, gait functional parameters in Parkinson’s disease (PD) patients.

A-D. The relationship between flexion posture and clinical features. The values of forward flexion posture were correlated well with the age
(1A) and were not correlated with the disease durations (1B). The values of lateral flexion posture were not correlated with the ages (1C) and
were correlated well with disease durations (1D). E-H. The relationship between flexion posture and gait functional parameters. The lateral

flexion posture of PD patients was correlated well with the total score of gait functional parameters: Timed up & go test (TUG) (1E), 5 feet
walk test (5FWT) (1F), 6 minutes-walk test (6MWT) (1G). H-1. The values of flexion posture in severe freezing gait group were significantly
greater than those with mild group, we defined the severe freezing gait if the score of the freezing gait item in MDS-UPDRS part 3. *P < 0.05.
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Abstract

The novel quantitative measures of gait and posture
in Parkinson’s disease: cross-sectional analysis

Tomoo Mano, M.D., Ph.D."?, Ryoji Nishi, M.D."”, Yosuke Kobayashi, M.D., Ph.D.",
Koji Matsuo, M.D.”, Yasushi Kobayashi, M.D., Ph.D." and Akio Kakehi, M.S.”

YDepartment of Neurology, Okazaki City Hospital
“Department of Neurology, Nagoya University Graduate School of Medicine
YDepartment of Rehabilitation, Okazaki City Hospital

Posture abnormality and gait impairments characterize of Parkinson’s disease (PD), predict the risk of falling, and
are important contributors to reduced quality of life. The quantitative measures of posture and gait may eventually
provide usefulness as a biomarker in PD. This study included that 40 patients with PD (male 26, female 14, average age
70.4 = 7.6 years old) and 17 normal healthy controls. We selected the quantified measures of the gait function, such as
MDS-UPDRS, Timed up & go test, 5 feet walk test, 6 minutes-walk test. The posture angle of both forward flexion and
lateral flexion were measured using the application of smartphone, which is capable even in a consulting room. The new
posture quantitative measurement is stabile between examiners. The gait functions and the posture angles were
significantly abnormal in the PD patients, compared to healthy controls (P < 0.001). The forward flexion angles were
well correlated with the ages, on the other hand the lateral flexion angles were well correlated with the duration of the
disease. The posture angles do not positively correlate with freezing gait but do correlate in limited univariate analyses
with measures of gait function.

(Rinsho Shinkeigaku (Clin Neurol) 2015;55:259-262)
Key words: Parkinson’s disease, gait impairment, posture abnormality, smartphone, biomarker




