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Illuminance Effects Affecting to Cognitive Ability of the Elderly
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Department of Building Equipment System & Fire Protection Engineering, Gachon University
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Abstract To study how illuminance affects cognitive ability of the elderly, the elderly's EEG, concentration, HRV
and vibra image were measured in a test room with temperature 25[ C], relative humidity S0[RH%)] and air flow speed
0.02[m/sec] by varying illuminance to 100[lux], 300[lux], 600[lux], 1000[lux] and 1500[lux]. Ten active elderly males
were selected as subjects. Experiment condition was fixed as lmet of activity amount where the subject is seated and
relaxed with cloth amount of 0.7clo. As a result, 1000[lux] was found out to be the most pleasant illuminance for
the elderly, because M increased by 66.35%, and Sa increased by 31.57% when the elderly was under 1000[lux]
of illuminance. Also, concentration under 1000[lux] increased by 8.83% compared to 100[lux], and the pattern of
concentration maintained uniformly. SDNN increased by 74.94% under 1000[lux] compared to 100[lux]. Nervousness
decreased by 97.23% under 1000[lux] compared to 100[lux]. Moreover, HRT notably increased and aggression
remarkably decreased under illuminance of 1000[lux]. Thus, based on the fact that comfort, concentration and heart
stability of the elderly reach the highest under 1000[lux], it is determined that the illuminance has to be considered
foremost in designing the elderly’s welfare facilities to raise their safety and level of independence.
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Fig. 1. Structure of Test Room

Table 1. Specification of Test Room

I\é[:izl::ilgf Range of Adjustment and Error

Temperature -10~40[C] + 0.5[C]
Humidity 20~90[RH%] + 3[RH%]
Illuminance 0~2000[lux] + 3[lux]

al
met(metabolic rate : 1met=58.2W/m’)¢] &HEak
shar, #ZejEEe ok 0. 7clo(V1 % 0.10, HE 0
o M= 025, 718 kA 0.28)% S USIATHS].
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Table 2. Physical Condition of Subject

Age Height[cm] Weight[kg]
Range 70~77 153~169 61~75
Average 74.1 161 67.6

2 ATE 2k 25T, AEE S0[RH%] % 7154
% 0.02[m/sec] ] S AAA ZEE 100[lux], 300[lux],
600[1ux], 1000[lux] 2 1500[lux]& WH3A|71HA] ] o}
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Fpl, Fp2 : Prefrontal lobe
F3, F4 : Frontal lobe

T3, T4 : Temporal lobe
P3, P4 : Parietal lobe

Fig. 2. International 10-20 System
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Fig. 3. Vibra image measurement monitor
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4. Relative Sa wave and M wave due to
illuminance variation

Table 3. Statistical analysis of relative Sa wave and M3
wave

Relative
Mp wave
0.232
31
0.032
9.155

* %
0.004

Relative
So wave
0.130
31
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11.532

ok
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Fig. 5. Concentration pattern variation due to illuminance
variation
(a) Concentration pattern at 100[lux]
(b) Concentration pattern at 1,000[lux]
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Fig. 6. Recognition variation due to illuminance variation
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Fig. 7. SDNN and HRT variation due to illuminance
variation
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Fig. 8. Vestibular emotional reflex variation due to
illuminance variation
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illuminance variation
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