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Í  Dynamic Visual Acuity (DVA) 
ÍUNF and John Hopkins (M Schubert) 

ÍMeasure for static visual acuity, as well 

ÍBalance ɀ vestibular (and motor) 
ÍUNF and U. Pittsburgh ( S. Whitney, M Redfern) 

ÍAlso a measure for the Motor Domain 

Vestibular Measures 



Î 174 subjects (University of Pittsburgh & UNF) 

Î Screening 

ÍHT and OM screen 

ÍSomatosensory screen of legs 

ÍStrength screen of leg muscles 

Î Vestibular pathology confirmed by rotary and/or 
calorics 

Î Functional Balance 

Î Validation  to Fx balance, and difference between 
those with and without vestibular pathology 

Only preliminary analysis done! 



ÎMeasure sway via accelerometer- 70 s 

Í@ waist for those 8.6 ɀ 75 years 

Í@ waist and again @ scapula 3-8.5 yoa 

ÍRe-test on same day as  possible 

Î6 conditions 
ÍEO standing feet together, on solid surface- 70 s 

ÍEC standing feet together, on solid surface- 70 s 

ÍEO standing feet together on dense foam 

ÍEC standing feet together on dense foam 

ÍEO standing tandem (heel ɀ to-toe) 

ÍEC standing tandem 





ÎValidation 

ÍGold standard, force plate COP 

 what duration is needed  

ÍSensory conditions testing 

ÍCorrelation  w/fx balance measure 

ÍFGA for 8-85 yoa 

ÍPeabody locomotor subtest 3-7.9 yoa 

ÎReliability 

ÎFalls ɀ who can vs cannot do all conditions 



ÎSubjects 

Í70 adults 

Í104 children: 3-5.9 n = 32, 6-8.5  n = 23, 8.6 ɀ 12  
n=26, 13-17 n = 18 (lost data) 

ÎReliability ɀ adults only done to date 
ÍCondition 1 ICC =.71 

ÍCondition 2 ICC = .72 

ÍCondition 3 ICC = .65 

ÍCondition 4 ICC = .66 

ÍCondition 5 ICC = .81 

ÍCondition 6 ICC = .75 



Î  Adults ɀ good = excellent 
ÍCondition 1: .43 

ÍCondition 2: .63 

ÍCondition 3: .59 

ÍCondition 4: .84 

ÍCondition 5: .83 

ÍCondition 6: .89 

 



Time Period 
RMS 

Correlation  
Peak to Peak 
Correlation 

Average 
Velocity 

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 

Total Trial 
(65) 

0.4226 0.5178 0.5793 

UPITT 
NIH Toolbox Data 

NOT COMPLETE DATA ONLY INCLUDES 
54 SUBJECT 



ÎVery preliminary analyses ɀ only to COP 
Î Group 1  Ages 3 ɀ 5.9 

ÍPelvis (n = 27) and Tight Scapula (n = 32) 

Î Group 2 Ages 6 ɀ 8.5 

ÍPelvis (n = 24) and Tight Scapula (n = 23) 

Î Group 3  Ages 8.6 ɀ 12 

ÍPelvis (n = 26) 

Î Group 4 Ages 13 ɀ 17 

ÍPelvis (n = 18) 
 



Time Period 

Average 
Velocity 

Correlation@ 
pelvis 

Average 
Velocity 

Correlation @ 
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 

Total Trial 
(65) 

0.7109 0.6070 



Time Period 
RMS 

Correlation  
Peak to Peak 
Correlation 

Average Velocity 
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 
(65) 

0.4463 0.5179 0.6238 

Avg velocity, not RMS or P2P 



Î Average Velocity 
Correlation 

Î 0.5407 

Î 0.6741 

Î 0.6811 

Î 0.7233 

Î 0.7146 

Î 0.7002 

Î Average Velocity 
Correlation 

Î 0.5565 

Î 0.5834 

Î 0.6437 

Î 0.6238 

Î 0.6331 

Î 0.6238 

 

 

Grp 2 @ scap Grp 2 @pelvis 



Time Period 
RMS 

Correlation  
Peak to Peak 
Correlation 

Average Velocity 
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 
(65) 

0.2817 0.3286 0.7005 



Time Period 
Average 
Velocity 

Correlation 

1-10 0.3687 

1-20 0.4100 

1-30 0.4242 

1-40 0.4197 

1-50 0.4170 

Total Trial 
(65) 

0.4242 







ÎValidation 

ÍGold standard, force plate COP 

ÍSensory conditions testing 

ÍCorrelation  w/fx balance measure 

ÍFGA for 8-85 yoa 

ÍPeabody locomotor subtest 3-7.9 yoa 

ÎReliability 

ÎFalls ɀ who can vs cannot do all conditions 



Condition 

Age Grp 1 2 3 4 5 6 

18-88 0 0 0 36 6 42 

13-17 0 0 0 0 3 19 

8.6-12 0 0 0 0 2 27 

6-8.5 0 0 0 4 19 63 

3-5.9 0 0 7 36 68 89 

ÅMust further analyze adults ɀ over 55 vs under 
ÅShould condition 6 remain? 

 



ÎSignificant correlations (adults) with 

ÍFunctional gait assessment particularly 5 and6 

ÍSomatosensation 

ÎAge related changes evident 

ÍJust beginning- must do more 

 



ÎKnow 

ÍReliable and valid tool 

ÍSensitive to age related changes 

ÍRepresentative of balance 

ÎTo do 

ÍReliability for children 

ÍCorrelation with SOT conditions, balance test 

ÍAdults 18-55 vs 56-85 : fall, correlations 

ÍWhich conditions are valuable? 

ÍNeed additional 13-17 yo -  outlier skewed 
correlation 



ÎValuable measure for vestibular function 

ÎMotor domain? 

ÍWhich components needed 



Í Measure visual acuity 
Íhead stable 

Íhead rotating  L, and again R 

ÍScore = difference 

ÍRate of movement 
controlled 
Íaccelerometer, mounted 

on head band 

 

Rate Sensor  

Data 
Acquisition 

Board  

Head Band  

Cable  Plug -
in  


