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Visual acuity in teenagers depending on the spectral composition of artificial lighting

The work is dedicated to research of the distinctive sight abilities of people of a young age, depending on the illumination source 
spectral composition. The researches were performed with two groups of young people: school children aged between 12 and 14 

and students aged between 20 and 24. Visual acuity of the school children amounted to 1.0 and no more; visual acuity in the students’ 
group was not less than 2.0. The distinctive ability was assessed using error number in distinction of Landolt’s rings on the Golovin-
Sivtsev’s tables. Efficiency of a standard incandescent lamp of Tc=2500 K, of a warm white light-emitting diode lamp of Tc=2500 K 
and of a cold white light-emitting diode lamp of Tc=6500 K were compared at the same illuminance of 450±3 lx. It was found that 
for school children, when using a cold white light-emitting diode lamp, error number during distinction of Landolt’s rings (table 
lines 7–9) was 1.5–2 times higher than when using warm white light sources. And the warm white light emitting diode lamp showed 
slightly better test values than the incandescent lamp. Error number in the student group was minimal. It was random in character 
and did not depend on the spectrum of the lamp used. It is supposed that the obtained results were caused by the fact that warm white 
light emitting diode lamps have the narrowest spectral band in the yellow-orange interval. Thus, they form a clearer image on the 
retina with minimum chromatic aberrations of an eye. The obtained data suggest that it may be better to use warm white illumination 
sources in school classrooms.
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