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Vestibular Measures To0LBox =

Dynamic Visual Acuity (DVA)

| UNF and John Hopkins (M Schubert)
| Measure for static visual acuity, as well

Balancez vestibular (and motor)
| UNF and U. Pittsburgh ( S. Whitney, M Redfern)

| Also a measure for the Motor Domain
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Vestibular Balance Methodolog3/ =

174 subjects (University of Pittsburgh & UNF)

Screening

| HT and OM screen

| Somatosensory screen of legs
| Strength screen of leg muscles

Vestibular pathology confirmed by rotary and/or
calorics

Functional Balance

Validation to Fx balance, and difference between

those with and without vestibular pathology
Only preliminary analysis done!
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Vestibular Balance- the Testy -

Measure sway via accelerometer/0 s
@ waist for those 8.6z 75 years
@ waist and again @ scapula-8.5 yoa
Re-test on same day as possible

6 conditions

EO standing feet together, on solid surface70 s
EC standing feet together, on solid surface70 s
EO standing feet together on dense foam

EC standing feet together on dense foam

EO standing tandem (heek to-toe)

EC standing tandem






MoTION
,_Nn 1o

Analyses TooLBo -

Validation

Gold standard, force plate COP
what duration is needed
Sensory conditions testing

Correlation w/fx balance measure
| FGA for 885 yoa
| Peabody locomotor subtest-3.9 yoa

Reliability
Fallsz who can vs cannot do all conditions
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Subjects
70 adults

104 children: 35.9n=32,63.5 n=23,8.§12
n=26, 1317 n = 18 (lost data)

Reliability z adults only done to date
Condition 1 ICC =71
Condition 2 ICC = .72
Condition 3 ICC = .65
Condition 4 ICC = .66
Condition 5 ICC = .81
Condition 6 ICC = .75



Validation to SOT COP

Adults 7 good = excellent
| Condition 1:
Condition 2:
Condition 3:
Condition 4:
Condition 5:
Condition 6:
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NIH: RMS, Peak to Peak, & Average Velocity —SLBOx 2=
: : NS Peak to Peak Average
Time Period : : Velocity

Correlation Correlation :
Correlation

1-10 0.2747 0.5944 0.7679
1-20 0.3494 0.59 0.7828
1-30 0.4366 0.5956 0.7886
1-40 0.4748 0.5913 0.7927
1-50 0.4804 0.5762 0.7906
gtz il 0.4226 0.5178 0.5793

NOT COMPLETE DATA ONLY INCLUDI

54 SUBJECT



Validation - children T00L30X =

Very preliminary analysesz only to COP
Group 1 Ages 25.9

| Pelvis (n = 27) and Tight Scapula (n = 32)
Group 2 Ages ¢ 8.5

| Pelvis (n = 24) and Tight Scapula (n = 23)
Group 3 Ages 8.@ 12

| Pelvis (n = 26)

Group 4 Ages 1317

| Pelvis (n = 18)



Group 1: Pelvis with Offset

Average Average
. : Velocity Velocity
Time Feriod Correlation@ Correlation @
pelvis scap

1-10 0.5426 0.3800
1-20 0.5787 0.4703
1-30 0.6591 0.5497
1-40 0.6709 0.5563
1-50 0.6817 0.6017
gigzd it 0.7109 0.6070

(65)




Group 2: Pelvis with Offset
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SENSATION

Time Period RMS. Peakto Reak Average Ve_Iocity
Correlation Correlation Correlation
1-10 0.0763 0.3628 0.5565
1-20 0.1762 0.4295 0.5834
1-30 0.3470 0.4622 0.6437
1-40 0.3670 0.4694 0.6238
1-50 0.3588 0.4926 0.6331
Total Trial 0.4463 0.5179 0.6238

(65)




Grp 2 @ scap Grp 2 @pelvis
Average Velocity Average Velocity
Correlation Correlation
0.5407 0.5565
0.6741 0.5834
0.6811 0.6437
0.7233 0.6238
0.7146 0.6331
0.7002 0.6238



Group 3: Pelvis with Offset

COGNITION

Time Period RMS. Peakto Reak Average Ve_Iocity
Correlation Correlation Correlation
1-10 0.1216 0.3628 0.5983
1-20 0.2166 0.3686 0.6763
1-30 0.2738 0.3918 0.7021
1-40 0.2982 0.3782 0.7043
1-50 0.3076 0.3634 0.7098
Total Trial 0.2817 0.3286 0.7005

(65)




Group 4: Pelvis with Offset

Average

Time Period Velocity
Correlation

1-10 0.3687

1-20 0.4100

1-30 0.4242

1-40 0.4197

1-50 0.4170

Total Trial 0.4242

(65)
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COP Average Velocity [cm/s]
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Group 4: Average Velocity 40s

Yy =0.1452X - 0.2109
+ R?=0.4197

0 5 10 15 20 25

Acceleration Average Velocity [mG/s]

009 028 033 037 042 + 047 048 050 055
056 059 < 063 ¥ 064 ® 069 + 017 - 032 - 062 * 067



‘U‘W-

Analyses Toothoy =

Validation
| Gold standard, force plate COP
| Sensory conditions testing

| Correlation wfx balance measure
| FGA for 885yoa
| Peabodylocomotor subtest 3-7.9yoa

Reliability
Fallsz who canvscannot do all conditions



AVlust further analyze adultsz over 55 vs under
AShould condition 6 remain?
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Preliminary — correlation to™x =
balance measure

Significant correlations (adults) with
Functional gait assessment particularly 5 and6
Somatosensation

Age related changes evident
Just beginningmust do more
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Known and unknown

Know

| Reliable and valid tool

| Sensitive to age related changes

| Representative of balance

To do

| Reliability for children

| Correlation with SOT conditions, balance test
| Adults 18-55 vs 5685 : fall, correlations

| Which conditions are valuable?
|

| Need additional 1317 yo- outlier skewed
correlation



S —

M
M

Recommend Todlfiox =

Valuable measure for vestibular function

Motor domain?
Which components needed
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DVA Methodolo

Vd

| Measure visual acuity

| head stable
| head rotating L, and again R
| Score = difference

| Rate of movement

controlled

| accelerometer, mounted
on head band



