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SPINAL RANGE OF MOVEMENT : BALANCE

o ! cop total path length:
75

ICC> .
MDC =[21 - 39 %]

Cervical (F/E/I/R): ICC=[.76 - 88]

Context s
Thoracic (F/E/I/R): ICC = N/A

il SEM = N/A

{ MDC = N/A

Lumbar (F/E): ICC =[.85-.9]

Discussion & Perspectives

COP total path lenght:

Feets Apart Eyes Open: ICC=.96
Feets Together Eyes Open: ICC=.98
Feets Apart Eyes Closed: ICC=.92
Feets Together Eyes Closed: ICC=.94

+ Osteopathic education evolves, becomes evidence informed and tends to university * All devices could help biophysics and biomechanics courses to be more
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standards. SEM = [2.2-3.1°] ! “touchable” for osteopathic students.
MDC = [6.2-8.7°] 1 Sway Area for several condition: . . . .. . . .
ingi jectivity in clini ini isi Ay Area for several conditio * The diversity of uses in a clinical context (balance, gait, force, mobility, functional
* Bringing more objectivity in clinical exam and clinical decision. LIMB RANGE OF MOVEMENT : IcC=[.3-.9] IVersity or u I ini xt ( » gai, , ility, tuncti
. - 1 . . . ..
* Lack of validity and rellablllty of osteopathic tests (Basile et al, 2017) Erb%lud(i;'(:ziDji/gngR). IcC=1.7-94] : Correlation with forceplate (Gold standard): DATA ACQUISITION tests) =2 an opportunity to link with clinical cases.
* New models appear, trying to bring us beyond the somatic dysfunction model (Menard Wrist (F/E): ICC = [ .96] uL DATA ACQUISITION | _Cop ML displacement: 1o 708 F o * Objective data inform students about several risk factors in an holistic approach of
Hip(F/ABD/ER): ICC = [.78-,99] | - COP AP displacement: r= .873 at|ent
et al, 2020). SEM = [1.36.2.46] | - cop patn ength: r= .9973 p -
+  Promisi It ing bi hani thods t luat t thi Knee(F/E) :10C=[.79-99] | < i FORCE SENSOR
romising results merge using biomechanics methods to evaluate osteopathic Ankle (F/E): ICC = [ 8] ‘LL| CAMERA  ACCELEROMETER : I ake_h O m e m essag eS
manual care (Bagory et al, 2021, Chenaud et al, 2019. O T E T E T OMETRICFORGE T T T T T

ACCELERATION v

1
. . . . . - 1 I' Comparison with gold standard (Hip E/ABD): . . .
« Student are now introduced early in their curriculum to scientific research. o s LHLA o5 e : ICC = .83 - 97 (GS ICC = .85 - 98) There are reliable and affordable device for pedagogical, research
.. . . . on= .97 1 SEM (Hip E) =14 N (GSSEM =17 N) . .
* New clinical measure devices needs to compromise between quality of measure, [‘;ﬁzg:z:z;g; o8 : SEM (Hip ABD) = 7.2 N (GS SEM = 6 N) and clinical purposes.
ergonomic, price and clinical validity. , HFHAC°"‘|3'3“°“=-:i : o statistical dif - i Osteopaths have a opportunity to make their clinical exam with
axis : LFLA correlation = . o statistical difference between an isokinetic
*» What clinical measure device from biomechanics could be used in a mﬁ corre:ation= gg i dynamometer and a low-cost digital dynamometer e objective data (ROM, Balance, muscular isometric force).
correlation = .
clinical context and what is their validity? HFHA correlation = .98 H Lower Limb Isometric Force Maximurm Rellability: Softwares and Hardwares are simple to use and open new
Z axis: LFLA correlation= .97 | '
HFLA correlation = .97 I Ankle to Hip (All ROM): DATA ACQUISITION perspectives in order to improve student’s understanding of the
LFHA correlation = .99 : ICC>.76 / . .. . . .
HFHA correlation = .99 DATA ACQUISITION I SEM =[4-16N] F human movement in clinical and physics/biomecanics courses.
et O S CERVICAL ROM :
F/E - 992 (((s.z))) : Upf)er Limb Isometric Force-Maximum Reliability: FORCE SENSOR
. i . . . Latéral Tilt: r=.993 INFRARED ACCELEROMETER i Wrist to Shoulder (All ROM):
» Screening articles about devices used for biomechanic purposes. Rotation:  r=.992 EMITTER I 'SCEi; 8; .~ Mal n Referen ces
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1 MEASURE (KINOVEA

. Prioritizing systematic review, and studies about device’s reliability and validity GAIT ANALYSIS J Same mouvement under 4 T. Bagory, P. Vaucher, H. Mhadhbi, et M. Ménard, International Journal of Osteopathic Medicine, 2021 (In Press).
’ . P . _ . . .
S:::)Shi::q ‘ :gg: gg e 1 persp:e(;:gve;(gwallkmg) : M. Ménard et al., International Journal of Osteopathic Medicine, vol. 37, p. 45-47, sept. 2020.

Stride time : ICC =.96 A. Michelini, A. Eshraghi, et J. Andrysek, Prosthetics and Orthotics International, vol. 44, n° 4, 2020.

Step width : ICC=.65
Step length: ICC=.99
Stride length: ICC=.99

SEM = [0-.07 mm]
MDC = [0 - .19 mm]

Cervical sagittal ROM:

Y V VYV V

P. Chenaut, M. Ménard, P. Vaucher, L. Lancelot, B. Bideau, et M. Bourgin, Computer Methods in Biomechanics and
Biomedical Engineering, vol. 22, n° supl, p. S302-S304, 2019.
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Cadence : ICC=.97 I . » J. W. Keogh et al., PloS one, vol. 14, n° 5, p. e0215806, 2019.

. ) Jump height: Impulse:
Vertical displacement of the knee | ) . N o
during walking: 1 ICC=.985 ICC=.997 » N. Romero-Franco, J. C. Fernandez-Dominguez, J. A. Montafio-Munuera, J. Romero-Franco, et P. Jiménez-Reyes,
Healthy r = .822 : :E“v/\‘/if ;z‘cm il[z)h\flizlz:j) “lll'ss Journal of Sports Sciences, vol. 37, n° 15, p. 1787-1793, 2019.
» Several devices and software have been identified in the literature (Michelini et al, A MLandy m:z:z:z : f;szzz; r; =p j:tsy DATA ACQUISITION : Take-off velocity:  Shoulder ROM (F/ABD/RE/RI): DATA ACQUISITION > R. Clark, B. Mentiplay, Y.-H. Pua, et K. Bower, Gait & Posture, n° 61, p. 40-54, 2018.
! ' = ICC=.95-.99 ) — . . .
2020, Keogh et al, 2019, Romero-Franco et al, 2019, Clark et al, 2018, Romero-Franco et al, ICC> .6 : ICC=.985 . > F. Basile, R. Scionti, et M. Petracca, International Journal of Osteopathic Medicine, vol. 25, p. 21-29, 2017.
. .4 ff:.\\\ SEM=.03m/s Joint Angle (Ankle to Head): L ~ .
. . Knee extension: r=[.78 - .84] ) 1 SDW = 1.43 m/s _ .‘ » N. Romero-Franco, P. Jiménez-Reyes, et J. A. Montafio-Munuera, Journal of Sports Sciences, vol. 35, n° 22, p.
2017, Springer and Seligmann, 2016, Burke et al, 2013). BALANCE I - IcC=43-1
CAMERA 'NFRARED I Joint ROM (Ankle to Head): CAMERA 2179-2184, 2017.
. . . . . . . Trunk angle, AP range, path length : EMITTER - - -
+ Type, reliability, using information proposed in the Figure 1. g, AT Tanes, pahiene RECEPTOR | ICC = .68-.96 > S. Springer et G. Seligmann, Sensors, n° 16, p. 194, 2016.

SHOULDER ROM : MEASURE (TRACKE'RS) » T. Burke, F. Franca, A. Neto, L. Ramos, R. Caffaro, et A. Marques, Annals of the Rheumatic Diseases, n° 71, p.

Frontal view: ICC = [ .76 - .98] i Measure Spin tennis ball: ICC=1 749-750, 2013.

Figure 1 : Device’s reliability and software’s reliability based on literature (icc: interclasse Correlation Coefficient, SEM: Standard error mean, SDW: — e — —

Small Difference W, AP: Antero-posterior, ML: Medio-Lateral, V: Vertical, COP: Center Of Pressure, ROM: Range of Movement, LF: Low Frequence, LA: Low Amplitude, HF: ngh e P B R - ) _"'_"--'-_'.".-_'-_:".'.-_'_'_.-. e

Frequence, HA: High Amplitude). e - ’J::::
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