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A2t 7|5 (vision) 7| = (Motor &
Sensation)

OIX|-X| 2t 7|5
(Cognitive-
perceptual skills)




A2t =A (visual

tracking/pursuits)

A ZF (color
perception)

OfZFA| A (night
vision)

(saccades)

40| &<} (depth
perception)

MBAIE (glare
vision)

A| OF (visual field)
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Visual acuity standards - management flow chart

If the patient is monocuiar (or effectively monocular), members should also read section 4.3.

Uncorrected visual acuity

Y

Private: > 6/12 with ona or both eves

Commercial: Better eye 2 6/9 and worse eye 2 6/18

o ﬁ

Fit to hold an
unconditional kcence

Corrected visual

acuity

Mhds inbn

WP | EE
MR8 Xt (26/12)2
A& XEH(26/9 & 26/18)
off =} EE| 38

Fit to hoid a conditional
licence (conditional
upon wearing
corraective lenses)

Optometrist to parform
clirical & 31T
(e.q. contra

c draving,

with reg

wo possible

outcomes

Outcome A

Optomatrist may s
the Jl‘l‘

SUpPQn a cond
W condilions are met:

visually fit to drive has

should spacify proposed conditi

2- Visual acuity
private | as O}—’ >
licences (noting mon
normally fit to hold a commercia

please see 4.3 for more details)

7 in the better eye is

/8 for cot

decision 1o grant a conditional
Ul the dnver icence authority. If
Is not met, the s anhr s o not all
and oplometrists should adwse the
licence authority that a conditional

recommenced (see below)

itional kcence if

itrast sensi i-ﬂ'A.
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Outcome B
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O 4 - 24 |
- O OI
Neurological

Vision related

Cardiovascular disease

Respiratory disease
Metabolic disease
Musculoskeletal disease

Psychiatric disease

Sf

N i)
2! 2t

— L

ox
O

_7ISAO||_
— | AA L—

cerebral vascular accidents, TBI, Parkinson’s disease (PD),
multiple sclerosis (MS), epilepsy, and dementias.

Cataract, diabetic retinopathy, macular degeneration,
glaucoma, visual field defect, low visual acuity

Coronary artery disease, arrhythmia, congestive heart
failure, cardiomyopathy, valvular heart disease

Chronic obstructive pulmonary disease, sleep apnea
Diabetes mellitus, hypothyroidism
Arthritis, amputation

Mood disorders, anxiety disorders, psychotic illness,
personality disorders, alcohol or substance abuse

Dobbs, 2005; Yale, Hansotia, Knapp & Ehrfurth, 2003
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ﬂ%qal ’é#_} (2% Austroads)

Private standards

Private standards

(Drivers of cars, light rigid vehicles or motorcycies unless

(Drivers of cars, Bght rigid vehicies or motorcycles unless
carrying public passengers or requiring a dangerous goods

driver icence ~ )

carrying public passengers or requiring & dangerous goods
driver kcence - )

A person should nol drive for ol least three months alter o

subarachnosd haemorrhage A Rerson iSOt it e

] anunconditional licence

movernant Or reacton timea or the onset of
derrentia

4 conditional icence may be considered L

5t annual review

‘ oy the treating doctor regs
Rnrer E —— ited
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* should consider each patient’s prescription
medications, over-the-counter medications and
even naturopathic supplements

* must consider not only single medications, but also
the potential for interaction effects

Kelly, Darke & Ross, 2004; Neavyn, Blohm, Babu & Bird, 2014



Anticholinergics Blurred vision, sedation, confusion, ataxia, tremulousness,
myoclonic jerking

anticonvulsants Recurrent seizure during medication withdrawal or change,
sedation

antidepressants Sedation, headache, anxiety, restlessness, blurred vision,
tremor, palpitation

antiemetics Sedation, blurred vision, headache, confusion, dystonia

Antihistamines Sedation

Antihypertensives Lightheadedness, dizziness, fatigue, sedation, confusion,
nervousness

Antiparkinsonians Sleepiness, lightheadedness, dizziness, blurred vision,
confusion

antipsychotics Sedation, extrapyramidal side effects

benzodiazepines and other Impairments in vision, attention, motor coordination
sedatives/anxiolytics

muscle relaxants Sedation
narcotic analgesics Sedation
stimulants Euphoria, overconfidence, nervousness, irritability, anxiety,

insomnia, headache, rebound effects
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« A|=H(visual acuity) : A| = H, Snellen E chart, Tumbling E chart
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== 87 A4S

« CHH|Zf = (contrast sensitivity) & M-2tZ & (glare sensitivity) :
VCTS (vision contrast test system)

» SUX IS Rlol EO| ArE &= Al 471s

E7t ZH|: Optec®

(Angelus Medical & Optical Co. Inc., Gardena, USA)
- AE, AOF, MZ5 Zetord] CHH| G E,
A2 24, A £ QlX|(depth perception) &

é

L -

Q‘




N5 YIh 57|5

« Range of motion, Motor strength test, Spasticity, Balance

ROM

Neck rotation Shoulder adduction Hand grip

Finger curl Shoulder abduction Hip flexion
Shoulder and elbow flexion  Shoulder flexion Hip extension
Ankle plantarflexion Wrist flexion Ankle dorsiflexion

Ankle dorsiflexion Wrist extension Ankle plantar flexion



A8 7|5 s

(Executive function) (Orientation)

X|Zt 7| & (Perception)
PN = e
(Processing speed)

~ =
T MEH

(Attention)




e SE-SSEChAY Do A LAHO TS 3
J[ojefo] ware 2 J|7| ZEto[LE HH| 70| M
== A (British Psychological Society, 2001).

\—/_

°3_5 B2)0]3, 20| ':OI 17| =% = RN = BAHY Y

A (Procedure memory), SA|0 O] HEE H2|5lH EH
7HEOﬂ CHsH 7|9l QX|8 E £t 7| A (Working memory)
WEHX|Qt MO CHSE AJZHE 7| (Visual memory), FH
SHAO M YMst= Ajof st Hztx 7|4 (Auditory
memory) 50| 2TAS0 SZ= O|F.




K== (Orientation)
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== (Attention)

- MEHXM FO|ElZE(Selective attention )2 FOX|= {2 A= &
oA 2HAEl= At=0 S0ts A=, 2HXIE SH 2 Xt=
HOoAM SH2HO 2+ &= X=0 ©F

« 22|™ FO|Xl== (Divided attention)2 &= 7IX| O|A 9| A2 =
SA0f Ef St AL, X HE Al F=H X2 f|X|, =2l X9
YU, DSASo| Wl 50| oy YEE Sof MU 2HY
S0 719

e X|&H™H FOo|XI=H (Sustained attention) 2 st X}=20j CHsl <2
S0t Zb MEIS QXIS FOIste HO2, 2N AREE 25
Ao =< [[H77MI A&z OHMRME A = AEE E2
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« A|X|Zf(Visual perception)

« HZEX|Zf(Auditory perception)

o A&t X|Zh(Visuospatial perception)
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(Executive function)
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Eye camera
Simulator

CBDI (Cognitive
Behavioral Driver’s
Inventory)
MPA (Medical

02

Psychological

ol
=2

Assessment)

VTS (Vienna Test
System)
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Clock Drawing Test

MMSE

Trail making test part A (TMT A)
Trail making test part B (TMT B)
T2 XA

X T XAl

Roger C. Peace Rehabilitation Hospital

o, ZHEEXIAl, SE XA, Ol =,
7|92, oA, K17 214

T™MT A

TMT B

o 2[St Ao oot & 2| E It - »
Symbol digits modalities test

—

Benton 3-D constructional praxis test

VAMCSLUMS

MOCA(Montreal Cognitive Assessment)
Short Blessed Test

MVPT

7187



Trail making test part A & B

* Trail Making Test Part B : a measure of complex processing
speed or a measure of executive functioning?

 Scores on Trail Making Test Parts A and B were significantly
better in participants = suggesting that measures of processing
speed and cognitive flexibility may predict return to driving
after TBI (Cullen, Krakowski, & Taggart, 2014)

* Trail Making Test Part B provided the best model to predict
fitness to drive, correctly classifying 87% of participants (Devos
et al., 2012).



Trail making test part A & B

« Trail Making Test Part B as a measure of executive functioning
lends support for its use in driving fitness assessments.
Hargrave, Nupp, and Erickson (2012)

« They reported that a cutoff score of 90 seconds on the Trail
Making Test Part B correctly identified 77% of participants who
failed on-road driving evaluations (Hargrave et al., 2012).
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UFOV (Useful field of view)

developed by Dr. Ball & Dr. Roenker, 1998

"Useful field of view” : the area from which you can

extract information in a single glance without moving

your head or eyes.

e short (5-10 minute) online test

Healthier Urg,,

Healthy UFOV

A driver wit! h a limited UFOV might miss pedestrians, bicyclists,
and everything else that appears outside their field of view—
which can cause them to react too late. A larger, healthier UFOV
can help them see things sooner and react in time.



UFOV (Useful field of view)

« associated with better driving outcomes (Roenker et al. 2003;
Ball et al. 2010; Fausto et al. 2021)

- a valid and reliable index of driving performance and
safety (Clay et al., 2005)

* a higher prevalence of age-related speed of processing

deficits among older adults. (Edwards, Ross, Wadley, Clay, Crowe,
Roenker, & Ball, 2006)

« driving capacity in stroke patients, as well as patients with

traumatic brain injury (Fisk, Owsley, & Mennemeier, 2002; Mazer,
Sofer, Korner-Bitensky, & Gelinas, 2001; Mazer et al., 2003; Fisk, Novack,
Mennemeier, & Roenker, 2002).



Divided
attention

Selective
attention
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UFOV

processing speed,

divided attention,

II. Useful Field Of View ; UFOV

selective attention

Normal score Score Finding
subtest 1 <30 16 At
GSEEES
subtest 2 <100 14 ISP

(22| &5H)
subtest 3 <350 44 BN
CEEEEL)
g

score for Subtest 1-3

Category level

Risk statement

Subtest 1 > 0 but < 30, and
Subtest 2 > 0 but < 100, and
Subtest 3 > 0 but < 350

1

Very Low
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30< S <=0 | - ALl A R A LE =k -
_ B0<S 950 |- 24 Ale ANIMES) S8 Nel 2% NUS A 10N B Lk A8 <4
sielgs | Tg2% 54 AlY AUNES) W2 oF A 0< ST <30 Hend)
350<= S <=500 = o< FFHEZ2 <100 2Hand) 1 He 28 Very Low)
g 3= 3 0< SHAER3 < 350
- Alz2hst §& *I‘! éal}(ic) W 2l A 0< fﬂ‘ﬂﬁl <30 2Hand)
500< S g &% 0< SHEF2 <100 and) 2 S (Low)
- 89 ¥R 20 32 U SIS LR 350< SHAPR3 <500
1 2ol 4121t ojE S MO|J] MBol) 0< 3AH=F1 <D0 ZHand) .
" EADIHAEE TOME 22 1°°$0<"§'}§I’§2;3?53£’f0<&w 2 5 Low)
0 -39 BR 32 WA QLS R E 0< %=1 <30 Dand
= 32 A48 JI8IA YyS 100 3HYEHS2 <350 2Hand) 3 2 F5 (Low to Moderate)
0<S <100 |- FiHO ¥3| o/ 350< SNSRI <500
YS 2 T 100<=S 350 | - 22% ¥l 7o 0< SFNTR1 <30 FHand
350<= S <=500 | - W2ATF ¥ FoH 350< FHAFR2 <500 Hand) 4 245 (Moderate to High)
TAE ¥R F o 390 %}%%%3 <500
< - 35 TR 32 2MER] U2(F ¥ 30< 3 1 =60 2tand)
ias . m,f';f o R 0< 39§22 <100 F(and) 2 L3 (Low)
-!J oﬂiﬁ_ﬂ_opl q'\:o') 0< 3]_4‘%;3 <$0
0 - BV HAZE BOINE B2 30< AT 1 <60 ZHand
) - 31 €% 32 F+8 JIKSIA @S 0< A EZ2 <100 2and) 3 2 ZE (Low to Moderate)
HEE 3 0<S <350 < AL HUA R9| 350< Y &= 3 <500
350<= S <500 | - 22k HUA FI 30< FINTR1 <60 Hand)
500< § - A2 HEA S0 100< Y ER2 <350 2Hand) 3 225 (Low to Moderate)
‘S : Score o< FNFF3 <350
30< AT R1 <60 2and)
350< FHYE=R2 <500 FHand) 5 & (High
30< S FF3 <500
60< B =1 <390 2Hand)
100< SHH 32 <350 2Hand) 3 &% (Low to Moderate)
O< BHHFEE3 <350
60< SHYFF1 <350 Hand)
100< SHE=2 <350 2(and) 4 45 (Moderate to High)
350< 3 EZ3 <S50
60< SHYEE1 <350 FHand)
350< & E=Z2 <500 Zand) 5 & (High)
30< Y EI3 <500
350< FHE=R1 <500 FFand)
350< HHE=R2 <500 ZHand) 5 4 &8 (Very High)

350< PR3 <500




Cognitive-Perceptual
Assessment for Driving (CPAD)

A2 RNA 7|E d7E SO 2HsH HY
H U= MEAI2| A subtest 87l 7T}

(Lee, Jang, Kim, Park, Jung, Yoo, ...
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Cognitive-Perceptual
Assessment for Driving (CPAD)

Distance distance Sustained

! perception :
perception e — attention

stroop test/
(reaction speed)

divided attention digit span test

field dependency @@ trail making test
test A&B
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(Depth Perception Tesy)

A& Zojy 2y

(Sustained

L ECUE
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2EH AN

(Stroop Test)

oA

o2y Ap

(Fold Depenviency Tes

22 9197)

(Digh Span Testy

ELE RO

(Tral Making Test 1)

SAmMSUNOD

(Trall Making Test 2)
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¥+ BES ES dg= m 7}
1. H2|X|2As 6/20 37.15 oK
2. HalX|ZtsREe Az | 13694 26.10 g G IEE
3. X|I&% Zo| 23/40 30.86 | = IEE
4, 28 0|3 46 /57 61.93 KN lﬁ %5
5. AEg 40 /40 56.63 K = UIEE
6. AEE (MISAIZH 927 57.81 | = IEE
7. %%t 2197 8/14 68.51 = IEE
8 & o =N 38/40 61.64 I = IEE
9. $Xp-2X} MQI7| 35101 55.19 K %5
10. £X-2XF MQI7| 85996 45.51 K | g 2
A 52.58 | = 22
| AlOF ¥ |
B: 5/10= 50 % | A:10/10 =100 %
C: 6/10= 60 % |D:8/10= 80 %
<HIESs 49>
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CPAD &t
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Distance perception

T

M. 9%

H/ BER /"It

Distance perception(reaction speed)

Sustained attention

cp_dpt cp_dpt_scaled cp_dpt_rsk cp_dpt_spd cp_dpt_spd_scaled cp_dpt_spd_rsk cp_susatt | cp_susatt_scaled cp_susatt_rsk
6 37.15 1 5424 68.84 3 27 45,57 1
Divided attention Stroop test Stroop test(reaction speed)
cp_dvdatt | cp_dvdatt_scaled cp_dvdatt_rsk cp_stroop | cp_stroop_scaled cp_stroop_rsk cp_stroop_spd | cp_stroop_spd_scaled cp_stroop_spd_rsk
53 69.56 3 13 17.6 1 1629 4577 2
Digit span test Field dependency test Trail making test A & B
cp_digit| cp_digit_scaled| cp_digit_rsk |cp_field|cp_field_scaled| cp_field_rsk |cp_tmt_a|cp_tmt_a_scaled| cp_tmt a_rsk |cp_tmt_b|cp_tmt_b_scaled| cp_tmt_b_rsk
6 54 2 29 47.29 2 24203 59.84 3 78206 47.98 2
Visual field
(Divided attentionOf| M AFEHHE HEHE) %,:--ﬂ' 7|‘§7é',| -JF
vielda | Vieldb | vieldc | vieldd | cpweighted |P-WeiONted s
10/10 9/11 8/10 9/9 48.34 2




7} (Driver Evaluation)
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HtS 103 1.333% 46 60 o Pass = Falil
= 100= 13| 100 60 m Pass o Fail
o == 103 -2.036m 70 60 m Pass o Falil
ZEMOMA| T 103| 1.723=% 32 60 o Pass m Falil
M ObN| IO 103| 1.7802% 28 60 o Pass m Fail
Hel & 60= 3.648m 100 60 m Pass o Fail
Zlo|Zt 103| 3.395m 36 60 o Pass m Falil
K=zt 103| 0.284m 92 60 m Pass o Fail
=M= 53] 69.680m 76 60 m Pass o Fail
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Take Home Message
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