EVALUATION OF BIOLOGICALLY EFFECTIVE LIGHT IN THE VEHICLE INTERIOR
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MOTIVATION
The popularity of individual adjustable ambient lighting in cars is
growing to upgrade the interior, but mainly accomplish decorative
or purely practical purposes
► Objective of the project: Investigate the biological potential of
interior lighting in the vehicle (e.g. to increase the performance or
the vitality of the occupants)
►
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Figure 2: Schematic illustration of the experimental procedure.
SUBJECTIVE RESULTS

THEORY
Intrinsically photosensitive retinal ganglion cells (ipRGC) placed on
the lower section of the retina are sensitive to short-wavelength
light (460 - 490 nm)
► IpRGCs are directly linked with the nucleus suprachiasmaticus
(SCN), which synchronizes the circadian rhythm (the "internal
clock") and influences among others the release of melatonin and
cortisol
► Light in the morning is an essential zeitgeber and a useful
supporter of the internal clock
►
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Scenario: participants (n = 29) were driven to work every morning
(between 6:00 and 7:00) in the german winter months (November
– April) and irradiated with short-wavelength light for 45 minutes
on the rear seats of the experimental vehicle
Lighting configuration: 12000 K; 200 lx vertical at the eyes
Within-subject design: 5 days with light turned on (light-condition)
– 2 days without light (baseline-condition)
Subjective measured variables: Karolinska Sleepiness Scale (KSS),
final interview concerning subjective lighting effects
Objectively measured variables: melatonin levels in saliva,
Psychomotor Vigilance Test (PVT), heart rate variability (HRV)

No significant effect of condition in the KSS, F(1, 28) < 1
► Individual differences in perception of vitalizing effects of the
lighting in the final interview: 9 participants felt notable more
alert at arrival in the light-condition, 10 p. felt a bit or barely more
alert in the light condition, 10 p. perceived no differences
►

OBJECTIVE RESULTS
► Repeated measurements ANOVA showed no significant main
effect of condition on the melatonin level relative to departure,
F(1, 84) < 1
► No significant main effect of experimental condition on lapses and
reaction times in the PVT, F(1, 56) < 1
► Analysis of HRV data is not yet concluded

Figure 3: Melatonin levels in saliva over time relative to the level at
departure. The broad distribution of the values is raising issues
concerning the selection, storage and analysis of the saliva samples.
SUMMARY
The objective results analyzed so far are indicating no significant
differences between the conditions on alertness
► Subjective data are suggesting, that effects on alertness possibly
only appeared in certain participants
► Currently further analyzes and an individual review of the results
are in progress
►

Figure 1: Participant on the rear seats of an experimental vehicle. The
prototypical interior lighting is integrated in the makeup mirror of an
Audi A8, to get an ideal irradiation angle at the eye.

