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JUSTIFICATION

BACKGROUND
Authors such as Owsleyin in 1994(1) or Arranz de la Fuente in 2003(2), have
demonstrated the incapacity of conventional visual acuity tests to predict visual
driving abilities. Owsley(3) reported that people with reduced contrast sensitivity are 8
times more likely to have a motor vehicle accident.
Changes in illumination induce physiological changes in the eye that affect
vision. The different levels of ambient luminance are: scotopic (lower than 10-3 cd/m2);
mesopic (10-3 to 10 cd/m2) and photopic (above 10 cd/m2).
The different connections between the rods and cones and the remaining
cells of the retina show varying patterns of convergence that affect sensitivity and
resolution capacity.
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Contrast sensitivity was measured at luminances of 3 cd/m2
and 85 cd/m2 for mesopic and photopic conditions, respectively.

RESULTS & DISCUSSION
FEATURES OF THE POPULATION SAMPLE
Age:

20 to 84 years

PHOTOPIC LUMINANCE LEVELS

SENSITIVITY

Photopic contrast sensitivity values differed significantly for all spatial frequencies among the
different age groups. These results are in line with those reported by Yager(7), Gilmore(8), Arranz de la

The luminance level significantly affected CS measured at

Age groups: 20 to 50 years, 51 to 70 years, 71 and older
Visual features: 53% wore spectacles/contact lenses

MESOPIC LUMINANCE LEVELS

EFFECT OF AMBIENT LUMINANCE ON CONTRAST

each spatial frequency except 3 cycles/°. Our results are consistent
with those of Agustín(6), Arranz(2) and Dickinson(5) (FIG 3, TABLE 2)

Fuente(2), Haegerstrom- Portnoy(9) (FIG 4 ,TABLE 3)

Age significantly affected mesopic CS measured at all spatial frequencies except 1.5
cycles/°. Our results are consistent with those of Yager(7), Crassini(11), Sloane(12) (FIG 5, TABLE 4).
Effects of cataract surgery on mesopic CS: differences for 6 cycles/°, as reported by

Photopic CS significantly differed depending on driving habits for spatial frequencies of 6
cycles/°. This finding was also reported by

Agustín(6) and Owsley(10).

Owsley(10).

Effects of pupil diameter on mesopic CS: differences noted for some pupil sizes.

Effects of cataract surgery on photopic CS indicate significant differences for 6 cycles/°, as

Eye surgery: 12% cataracts
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Table 2: Results of the statistical analysis of the effect of ambient
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Table 3: P-values for the statistical analysis of age
and photopic contrast sensitivity
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Table 4: Results of the statistical analysis of the effects of age on
CS

Figure 2: VA according to age

Figure 3: Contrast sensitivity in photopic and mesopic
conditions

Figure 5: Photopic contrast sensitivity according to age

Figure 4: Mesopic contrast sensitivity according to age

CONCLUSIONS
Ambient luminance significantly affects contrast sensitivity.

Age negatively affects contrast sensitivity in vehicle drivers.

The level of photopic contrast sensitivity influences driving frequency.

Cataract surgery improved the contrast sensitivity of the drivers at intermediate

Contrast sensitivity shows no significant variation according to the type of driving licence despite different

spatial frequencies.

visual requirements for each licence type.

0.13

3

AKNOWLEDGEMENT
This S
study was supported by:
Instituto Mapfre-Seguridad Vial through an agreement
between the UCM and IMSV.
Subjects were recruited from those attending the Empresa
Prevención Medica S.L (Driver Medical Centre)

REFERENCES
1.

Owsley C. Vision and driving in the elderly. Optom Vis Sci 1994; 71:727-735

2.

Arranz de la Fuente I, Coco Martín MB, González García MJ. Visión y conducción (II). Factores visuales no recogidos en la normativa vigente sobre la conducción y que intervienen en la seguridad en la conducción. Ver y Oir 2003; 20:120.126

3.

Owsley C. Impact of Cataract surgery on motor vehicle crash involvement by older Adults. JAMA 2002; 288: 841-849

4.

North RV. Trabajo y ojo, Masson, S:A:, Barcelona, España, 1996, 221-236

5.

Dickinson C. Low vision. Principles and practice. Butterwoth Heinemann, 1998, 275-284

6.

Agustín M. Sensibilidad al contraste mesópica en conductores mayores de 50 años. EVER, 2004.

7.

Yager D. Age differences in Spatial Contrast Sensitivity are not the result of changes in subjects’ Criteria or Psychophysical Performance. Optom Vis Sci 1994; 71: 778-782

8.

Gilmore GC. Comparison of two Methods of contrast Sensitivity Assessment with Young and Elderly Adults. Optom Vis Sci 1991; 68: 104-109.

9.

Haergerstrom-Portnoy G, Schneck M, Brabyn J Seeing into old age: Vision function beyond acuity. Optometry and Vision Science 1999; 76: 141-158

10.

Owsley C. Visual risk factors for crash involvement in older drivers with cataract. Arch Ophthalmol. 2001;119:881-887

11.

Crassini. B. Age-related changes in contrast sensitivity in central and peripheral retina. Perception 1988;17: 315-332

12.

Sloane ME. Aging, senile miosis, and spatial contrast sensitivity at low luminance. Vision Res. 28, 1235-1246. 1988

