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SCIENTIFIC CORRESPONDENCE

Relation between perceived driving disability and scores

of vision screening tests

L J van Rijn, H Wilhelm, M Emesz, R Kaper, S Heine, S Nitsch, G Grabner,

H J Volker-Dieben

Aim: To determine the relation between perceived driving
disability and vision screening tests.

Methods: 93 subijects, aged 50 years and over, with bin-
ocular visual acuity of at least 20/80. Perceived driving
disability (PDD) was assessed by a questionnaire.
Subtracting daytime from nighttime driving question
scores revealed PDD at night (PDDN), subtracting scores of
questions for driving in familiar places from those in unfa-
miliar places revealed PDD at unfamiliar places (PDDU).
Results: PDD was strongly related to visual acuity, contrast
sensitivity and useful field of view (UFOV). Specific
relations existed between PDDN and Nyktotests and
Mesotests and between PDDU and UFOV. These
associations were enhanced in a subset of subjects with
better visual acuities.

Conclusions: Vision screening fests correlate well with
perceived driving disabilities, especially when a subtrac-
tion method is used in the questionnaire to reveal condition
dependent disabilities. Additional tests for visual acuity are
useful, especially in subjects with better visual acuity.

information for a driver. However, the opinion of the

driver about his or her vision has rarely been considered.
Any visual impairment that is recognised may lead to adapta-
tion of driving behaviour, such as reduction of speed and
avoidance of night-time driving. Moreover, when driving
licence selection procedures are based on tests that closely
relate to the difficulties experienced in driving, a driving
licence refusal may be acceptable.

Over the past years, several questionnaires have been devel-
oped for the assessment of vision related quality of life. Most
popular is the National Eye Institute-Visual Function
Questionnaire.' It has been evaluated in various studies,””
none of which pay specific attention to driving disabilities.

METHODS

A total of 93 subjects were selected from patients and visitors
to the outpatient departments of the three participating clin-
ics. Subjects were aged 50 years and over and had a presenting
visual acuity of 20/80 or more, measured binocularly. Ninety
one of 93 subjects were active drivers, two had recently
stopped driving.

vision is beyond doubt the most important source of

Perceived driving disability

Before testing, subjects filled in a questionnaire about
perceived disabilities when driving under various conditions
(see appendix). Additional questions were about general
health (GH), general vision (GV), near vision (NV), and
distance vision (DV), most which were selected from the NEI-
VFQ-25," and about driving frequency and dependency. All
questions were scored on a linear 0-100% scale.
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Vision screening tests

Visual acuity (VA) was measured with the ETDRS chart (log-
MAR scale),”” contrast sensitivity (CS) with the Pelli-Robson
chart (log (percentage contrast)),*'* and visual field with the
Humphrey field analyser, 120 points two zone screening
programme (Humphrey Systems, Dublin, Ireland), expressed
as percentage of points seen (average of left and right eye).
Mesopic contrast sensitivity and glare sensitivity were both
measured, with the Mesotest IT' (Oculus, GmbH, Wezlar, Ger-
many) and the Nyktotest 300" (with 502 test disc, Roden-
stock, GmbH, Ottobrun, Germany) and expressed as log (per-
centage contrast). Useful field of view (UFOV)”" was
measured with the commercial software (Visual Awareness,
Chicago, IL, USA), results expressed as risk category on a 1-5
scale.

All tests were performed binocularly, except visual field.
Four subjects had large discrepancies between visual fields of
left and right eyes, exclusion of those did not change the
results of the analyses.

Ocular disease

From the clinical notes, medical history, slit lamp examina-
tion, non-mydriatic funduscopy and tonometry, it appeared
that 22 had subjects had cataract, eight glaucoma, seven
diabetes mellitus, two age related macular degeneration, and
one (previous) monocular trauma. Thirty five had one or more
of these diseases.

Data analysis

Perceived driving disability (PDD) was obtained by averaging
scores of questions 1-5 (see appendix). PDD at night (PDDN)
was calculated by subtracting scores of night-time from
daytime driving questions (PDDN = score ((question 2 — 1) +
(question 4 — 3))/2), PDD at unfamiliar places (PDDU) by
subtracting scores about driving at unfamiliar places from
those about familiar places (PDDU = score ((question3 — 1) +
(question 4 — 2))/2). spss, version 9.0 for personal computers,
was used for statistical analysis.

RESULTS

Table 1 shows the results of the regression model (PDD = b0
+ bl % test results). PDD is most significantly dependent on
VA, CS, and UFOV and less, but still significantly on Nyktotest
(with and without glare). The Mesotest (with and without
glare) is merely close to significance.

Table 1 also shows the results of the similar models for
PDDN and PDDU, respectively. Compared to PDD, the slope of
PDDN is larger for Nyktotest with glare and Mesotest, with
and without glare. The slope is smaller for the remaining tests.
Only Nyktotest with glare and Mesotests, with and without
glare, are significant. For PDDU, only UFOV is significant.

Subjects with VA 20/25 or better were also selected (Table 1).
For PDDN, the slopes for all tests (except visual field) are
larger, most markedly for VA, CS, and Nyktotests and
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Table 1
various vision screening tests

Regression of the perceived driving disability scores on the scores of the

All subjects (n=93)

Subjects with VA =20/25 (n=72)

Slope of Slope of
Test regression B SEof B p Value regression B SEof B p Value
Perceived driving disability PDD
Visual acuity 56.29 10.81 <0.001 53.60 17.34 0.003
Contrast sensitivity -46.19 8.95 <0.001 =25.11 11.14 0.027
Visual field -0.00 0.17 0.989 0.08 0.16 0.623
Nyktotest without glare  -58.52 20.01 0.004 -73.90 25.30 0.005
Nyktotest with glare -19.44 8.79 0.03 -16.91 7.97 0.037
Mesotest without glare  =10.07 5.09 0.051 -27.24 6.62 <0.001
Mesotest with glare -5.98 3.59 0.099 -4.60 2.99 0.129
UFOV category 6.35 1.51 <0.001 3.26 1.73 0.063
Perceived driving disability at night and bad weather PDDN
Visual acuity 10.87 13.61 0.426 38.97 27.44 0.16
Contrast sensitivity -6.50 11.05 0.558 -34.52 16.89 0.045
Visual field -0.00 0.19 0.832 0.03 0.24 0.912
Nyktotest without glare  -31.48 22.44 0.164 -141.48 36.68 <0.001
Nyktotest with glare -21.26 9.66 0.03 -37.09 11.58 0.002
Mesotest without glare  =13.47 5.58 0.018 -40.29 10.01 <0.001
Mesotest with glare -8.01 3.89 0.042 -10.93 4.39 0.015
UFQV category 0.34 1.78 0.85 1.69 2.66 0.528
Perceived driving disability at unfamiliar places PDDU
Visual acuity 9.34 6.27 0.14 26.42 12.79 0.043
Contrast sensitivity -8.49 5.06 0.097 -8.36 8.16 0.309
Visual field -0.00 0.09 0.984 0.09 0.11 0.412
Nyktotest without glare  —14.64 10.42 0.164 -43.93 18.36 0.019
Nyktotest with glare -7.61 4.54 0.097 -11.39 5.70 0.05
Mesotest without glare  =3.09 2.66 0.249 -8.15 5.16 0.119
Mesotest with glare -2.41 1.83 0.192 -2.72 2.14 0.209
UFQV category 1.85 0.80 0.024 3.36 1.20 0.007

Table 2 Correlation between perceived driving disability scores and scores of
general health, general vision, near vision and distance vision domains

General General Near vision Distance
PDDN PDDU health GH  vision GV vision DV

PDD

Corr coeff 0.48 0.36 0.273 0.489 0.65 0.829

p Value <0.001 <0.001 0.008 <0.001 <0.001 <0.001
PDDN

Corr coeff 0.272 0.173 0.065 0 0.165

p Value 0.01 0.104 0.542 0.999 0.12
PDDU

Corr coeff 0.085 0.132 0.346 0.314

p Value 0.424 0.213 0.001 0.003
General health

Corr coeff 0.494 0.383 0.297

p Value <0.001 <0.001 0.004
General vision

Corr coeff 0.647 0.499

p Value <0.001 <0.001
Near vision

Corr coeff 0.849

p Value <0.001

Mesotests, with and without glare. For PDDU the slopes of
some tests are larger, particularly VA, Nyktotest without glare,
and UFOV.

The relation between the effects of VA and each of the
remaining tests on PDD was modelled as (PDD = b0 + bl x
visual acuity (logMAR) + b2 x test results). In most combina-
tions, the slope for VA was close to that of regression of PDD on
VA alone. Only in combination with CS was the slope for VA
smaller. The dependency of PDD was significant for CS only.

The PDD score was significantly correlated with PDDN,
PDDU and also with GH, GV and, most strongly, with NV and

DV (Table 2). PDDN was correlated with PDDU only. PDDU
was correlated, apart from PDDN, with NV and DV.

There was a relation between PPD and the annually driven
kilometers (R = 0.236, B= —0.137% change in score/200 km),
but not between PDD, PDDN, or PDDU and driving frequency,
dependency, or purpose of driving.

DISCUSSION
Our study demonstrates that subjects are aware of difficulties
due to visual limitations when driving. This counts most
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strongly for visual acuity, but also for other aspects of vision,
such as contrast sensitivity, glare sensitivity, and UFOV.

We found that Nyktotests and Mesotests specifically relate
to disability at night and bad weather conditions. Disability
glare is condition dependent. This may explain the weakness
of the relation with PDD. In addition, this may explain the
absence of correlation between PDDN and the GV, NV, and DV
questions. The relation between PDDN and Nyktotests and
Mesotests supports the usefulness of Nyktotests and Meso-
tests under these specific conditions, particularly so in
subjects with “good” visual acuity. However, these tests are no
generalised methods for measuring mesopic contrast sensitiv-
ity and disability glare. Measurement conditions provide a
simulation of night-time driving only." The Nyktotests and
Mesotest differ from each other in background illumination
levels (0.1 cd/m* and 0.0316 cd/m* for Nyktotests and
Mesotest, respectively). This may explain the more close rela-
tion between Nyktotest with PDD and between Mesotest and
PDDN. Probably, the applicability of the tests is limited owing
to high failure rates; in our results around 40% for each test
with glare and 9% and 13% for Nykotest and Mesotest without
glare, respectively.

The UFOV test assesses speed of visual processing, ability to
divide attention and ability to pay selective attention to a pre-
sented target.” This is brain function rather than ocular func-
tion. We assumed that this test could be a model for specific
difficulties with driving in unfamiliar places. The specific rela-
tion of PDDU with UFOQV, especially in subjects with “good”
visual acuity, demonstrates the fairness of this assumption
and also the capacity of UFOV to predict perceived disabilities
under such conditions.

The additional value of contrast senstivity measurements
above measurement of visual acuity has been debated.” Our
results confirm that the effects are at least partly independent
and that even in subjects with “good” visual acuity, measure-
ment of contrast sensitivity reveals additional information.

A questionnaire for assessment of vision disability

Most widely used (and evaluated) is the NEI-VFQ25
questionnaire.’ Its results related well to the severity of several
ocular diseases.”” The NEI-VFQ measures vision related qual-
ity of life and not task dependent vision disability. Therefore,
application in our experiments would have been inappropri-
ate. Still, the excellent correlation between PDD and NV and
DV demonstrates the validity of the PDD parameter. In
contrast, the absence of correlation between PDDN and NV or
DV demonstrates the incapacity of NV and DV to show night
driving disabilities. An essential property of PDDU and PDDN
is subtraction of scores (for example, subtraction of daytime
and night-time driving scores) in order to reveal condition
dependent disability and to reduce the role of interindividual
variability. Such subtraction, in our study, has proved to be
very useful in relating condition specific disabilities to condi-
tion specific tests.
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APPENDIX

The core of the questionnaire

1 How much difficulty do you have driving during daytime in famil-
iar places?

2 How much difficulty do you have driving during bad weather con-
ditions (rain/snow) and during night-time in familiar places?

3 How much difficulty do you have driving during daytime in
unfamiliar places?

4 How much difficulty do you have driving during bad weather con-
ditions (rain/snow) and during night-time in unfamiliar places?

5 How much difficulty do you have driving during heavy traffic, such
as in rush hour and in city centres?

(POSSIBLE ALTERNATIVES: NO DIFFICULTY AT
ALL/LITTLE DIFFICULTY/MODERATE
DIFFICULTY/EXTREME DIFFICULTY/STOPPED DOING
THIS BECAUSE OF EYESIGHT/STOPPED BECAUSE OF
OTHER REASONS)
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