R Lane Position Hnalslsis of
Drivers with Parkinson's Disease
Given a Distractor Task via

Rdalis, Eryn,
po Reyna




- "I_. -EE

Our Project - %
. Pbout e

our
Subjects

Parameters






- R
Parkinson's Disease (PD)

» "3 brain disorder that leads to shaking,
stiffness, and difficulty with walking,
balance, and coordination”

- Symptoms usually begin gradually and get
worse over fime

« affects about 50% more men than women

« No known cure
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- Symptoms usually begin gradually and get
worse over time

B - affects about 50% more men than women PICTURES

A - No known cure -

* "Control" in our study

Y refers to those without
PD
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Sample Size

The study consisted of 136 participants

(part_n}:
= 71 subjects with PD
» b5 subjects without PD (Control)
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Each subject drove a fixed curved route via
_ the Univ. of lowa's driving simulator,
.\ SIREN*.
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Driving Route

K]]I

4000

Subjeat’

20010

start

|:|_
I I I I I I
i SO0 100 1 5000 20000 25000
Subgeacts
Segmeanthome
o - + ScanPrime = FollowingUsScanPr & Curel o PoiceCa
« Cure? = BmpightBegin o Cureed + Curaed « Curveb
st FASLT = FollWwWindow = TaillgateSUhy o S Honk
# Doglngzer = GreenMaotz: & Incusanveshicle’. O Wahiclalncursior




SubjectY

8000~

Bl00-

4000

2000+

Straight
Segment

\ start \

10000

15000
Subjectx

20000

2600(




BO00

-
¥
o
o 4000+
@ PASAT
Segment
2000-
start
=
0 5000 10000 15000 20000 2500

o SubjectX

I o [ W | I




Rbout the
Test

A neuropsychological test that assesses

"auditory information processing speed

and flexibility, as well as calculation

ability."

- negatively affected by increasing age, |
decreasing 1Q, and low math ability. |

- PD might accelerate impairment

*Paced Auditory Serial Addition Test



The Process

Single digits are presented
every 3 seconds where the
patient must add each new
digit to the one immediately
prior to it.




) Test it Out

https://www.miniwebtool.com/
random-name-picker/




Lane Position ‘é
Lane Position (LanePos) is the

position of the center of the vehicle
within the lane.
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Lane Indicator (Lanelnd) is the actual
lane the subject is in while driving.
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« Lane 1 is the default lane



Lanelnd
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SDLP - standard deviation
lane position

MAD rel - mean absolute
deviation (based on their
LanePos mean)

MAD 0* - mean absolute
deviation (based on 0)

LaneC™ - number of lane
Crossings
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Data was collected at
UH

part_mn Ccollisionangle Centx
el Vehihead :-'-n'[':rl
segistart headt ime subj_ce
segiend headdist subj_1c
SegesTart "-l'f Euhj_rt
segbend terrain subj_cent
Date culture subj_1
Zonesame slip subj_r
Time digitall el
Frame digital2
| anakame Trigger :::5:2
| aonl'nln EnNtname l'i.‘- e
Tane1nd distent p] re
| anect timeent subf_l_pre
lanehead entaccel subj_r_pre
accpos enthead nphpra
brakepos Ent ity spvar_h
Gear Entityy spvar_1
Hor N EntityZ 11d_{d
subengrpm  vigilancerattern r1d_id
SubjectHeading ldtype 1d_n
subjectritch 1n rid_n
subjectroll segment Name mphup_1id
subjectx e 1 O mphlow_7id
subjecty stdeq mphup_n
subjects mph mphlow_n
Signal splimit volp_l
latace Project volp_r
Tongacc entmph
collision CUr Y erism

R




e T
8000
PASAT 1500
frames
6000
}_
L8]
L "X
-g 4000
W
2000
start
0 -
0 S000 10000 15000 20000 25001

Subjectx




Skipped 180
frames

start

15000




R Lane Position Hnalslsis of
Drivers with Parkinson's Disease
Given a Distractor Task via

Rdalis, Eryn,
po Reyna




Objective
» Former graduate student, Sean

Devries, investigated the effect
of PASAT among PD and Control
subjects.

» Our objective was to replicate
and extend his research given
access to "year 3" data.









Table I. MAD O for 66 PD subjects and 59 control subjects in Year 1

PASAT Straight Difference Cl (95%)
(P-value)
PD 0.345 0.356 -0.011 (-0.045, 0.023)
(0.512)
Control 0.249 0.274 -0.025 (-0.049, -0.002)
(0.035)

Difference = 0.096 (<0.001) = 0.082 (<10:001)
(P-value)

Ci (95%) @ (-0.142,-0.051) = (-0.124,-0.040)




PD
Control

Difference
(P-value)

A

Table Il. Lane Crossing for 66 PD subjects and 59 control subjects in Year 1

PASAT Straight Difference (P-value)
51 59 -8 (0.380)
12 13 -1 (0.894)
39(0.001) = 46 (0.002)

N
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As an extension of Sean’s research,
we compared data from Year 1 to

Year 3

4 - Year 3isasubset of PD subjects
=5 from Year
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Table Ill. MAD_0O for 20 PD subjects in Year 1 vs. Year 3

PASAT Straight Difference Cl (95%)

(P-value)
Year 1 0.354 0.316 0.038 (0.276) (-0.033, 0.109)
Year 3 0.370 0.365 " 0.005 (0.878) (-0.064, 0.075)

Difference | 0.017 (0.678) 0.050 (0.105)
(P-value)

Cl (95%) @ (-0.101, 0.067) (-0.111, 0.011)



Table IV. Lane Crossing for 20 PD subjects in Year 1 vs. Year 3

PASAT Straight Difference
(P-value)
Year 1 8 8 0 (1.000)
Year 3 11 24

Difference 3 (0.345) 16 (0.003)
(P-value)

P *
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To summarize...

« Appears to be no difference between PASAT
and Straight for either PD or controls

« PD subjects have more variation in lane
position than controls

Rcknowledgments

« PD subjects in Year 3 make more lane
crossings than in Year 1

- Year 3 PD subjects make more lane
crossings in the Straight segment than the
PASAT segment

References




- Perhaps some PD subjects did not
return for Year 3 because their
condition had worsened since Year 1

- Can't compare Year 3 PD subjects with

Year 3 Controls
« Small sample size (n=20) in Year 3
which leads to poor power
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Practical and statistical challenges in
driving research
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