OXFORD

BROOKES

UNIVERSITY

Dr Patrick Esser
Research Lead Movement Science Group
Centre for Movement, Occupation and Rehabilitation Sciences



OXFORD

BROOKES

UNIVERSITY

How can we objectively
measure Gait?

Facts

23.1% of patients are measured in gait labs:
Reasons:
» 41.8% current method time consuming
 38.8% current method is expensive

« 27 % lack of technical knowledge

Oxford Gait Laboratory: 16% 4%

OCTEV

ECP

O Orthopaedic
O Medico-Legal

Total patients last 12 months: 338

1.3 measurements a day 16%

H Neurological
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- Is there a need? -

Own questionairre
69.3% performing any kind of gait analyses
Reasons:
52% Budget constrains
39% Time constrains

9 % Lack of technical knowledge

Other comments:
‘| sometimes use a paper walk way if | feel | need to look at step/stride
length and width of walking base’
‘Wanting to use some movement analysis software (silicon coach) which

was bought by the managers but we don’t have the right camera to use it!l’
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Optical motion camera system

- Relatively expensive and time consuming i

* Restricted measurement volume
* Gold standard
Our system is based on Accelerometry (IMU)

 Micro Electric-Mechanical System (MEMS)

* Tri axial Accelerometer, Gyroscope, Magnetonometer
* Lightweight (~30g) =2

 Wireless 3
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he resultant of the
38 ’(Dempster 1955)

ertebra

Marey, Etienne-Jules
1882-1886



Pendulum Mechanics

d = 2J2Lh—h?
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Clinical standardised tests
10 metre walk
2 minute walk

Single Sensor Approach
* Placed over CoM
« 100Hz
* Wireless
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- QOutcome Parameters -

More advanced parameters:

Walk Ratio [mm/(steps/min)] = steplength [mm] / cadence [steps/min]
- Ratio should stay constant independent of speed
« Shown to be 6.2 [mm/(steps/min)] in TDA (Sekiya, 1998)
* MS reduced to 5.2 [mm/(steps/min)] (Rota, 2011)
« Measure of neuromotor gait control
« Combines both temporal & spatial parameters

Phase Plot Analysis
- Measure of gait variability based on CoM vertical Movement
(Esser et al, Gait&Posture, 2013; Collet et al, J Neur Rehab, 2013)
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- Phase Plot Analysis Explained
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CoM Excursion, ; (cm)
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change in step
frequency and
step length

change in step
frequency

change in step
length

Ratio between
SD, and SDg
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Whitehall 11 (Oxford Cohort

An on- oing, prospective cohort study, recruited 10 308 og-industrial vil
servants across a range of employment grades in 1985-1988

Gait & Posture 65 (2018) 240-245

Contents lists available at ScienceDirect = M

N:l78; 75% male; 69(5.1)yrs \H||||\ﬁ]$]‘ﬁ

Gait & Posture

ELSEV[ER journal www.elsevier

Association between gait and cognition in an elderly population based

Core Outcomes (gait focussed) sample

Vyara Valkanova®", Patrick Esser™, Naiara Demnitz*¢, Claire E. Sexton®, Eniké Zsoldos®,
Abda Mahmood?, Ludovica Griffanti¢, Mika Kivimiki®, Archana Singh-Manoux®<,
Helen Dawes™‘, Klaus P. Ebmeier”

1 age = | walking speed & | stride time s ——

Movement Science Group, Oxford Brookes University, OX3 OBP, United Kingdom

“ FMRIB Centre, Nuffield Department of Clinical Neurosciences, John Radcliffe Hospital, University of Oxford, OX3 9DU, United Kingdom
 Centre for Research in Epidemiology and Population Health, INSERM, U1018, Villejuif, France

“ Department of Epidemiology and Public Health, University College London, United Kingdom

1 stride length = 1 TMT-A & 1 Boston Naming Test

Table 1
Demographic and clinical characteristics of the sample.
1 educational level = 1 walking speed & | stride time b S
N 178
Age (y), mean (SD) 69 (5.1)
Male, n (%) 134 (75)|
Ethnicity white, n (%) 175 (98)

Social class, n (%)

MSK history = | walking speed & | stride length Higher 2947

Middle 130 (76)
Lower 12(7)
Years of full-time education (y), median (IQR) 15 (5)
—_— H 1 FSIQ (estimated f TOPF), sD 116.4 (6.9
Females = | stride time & | double stance [%] et o oy e (522 17501
Weight (kg), mean (SD) 78.1 (13.8)
Leg length(cm), mean (SD) 95.1 (5.8)

BMI, median (IQR) (4)



N=331; 50% male; 60-64yrs

Core Outcomes (gait focussed)
Females = | walking speed compared to men
1 healthier lifestyle = 1 walking speed

1 HEI score (10pts) = 1 walking speed for women
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Diet quality in late midlife is associated with faster walking
speed in later life in women, but not men: findings from a
British birth cohort

Authors: Thanasis G. Tektonidis 2, MSc, Patrick Esser ! , PhD, Shelly Coe 2, PhD, Jane

Maddock *, PhD, Sarah Buchanan 4, PhD, Foteini Mavrommati '*, MSc, Jonathan M. Schott *,

PhD, Hooshang Izadi 6, PhD, Marcus Richards 7, PhD, Helen Dawes ' ¥, PhD

Manuscripts submitted to Journal of Gerontology: Medical Sciences
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Try for yourself £

https.//testflight.apple.com/join/kwZ1C1sl|

Ii] Scan me


https://testflight.apple.com/join/kwZ1C1sl
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