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A Study on the Effect of Blue Light
Illumination upon Smoking Behavior

WATANABE Yumi

Abstract

Recently much attention has been paid to blue light illuminations in
the streets. In the present study, the effect of blue light illumination on
smoking behavior was examined by an ecological method. In the
experiment, the number of the cigarette butt left in the smoking spots in
the campus of Kanagawa University under white light illumination and
blue light illumination was counted twice everyday for 2 months from
October to December, 2010. Four smoking spots were chosen for each of
white and blue light illuminations. The results indicated that smoking
behavior was not much affected by blue light illumination. It was
suggested that the effect of light illumination takes longer time to
appear, resulting in an ambiguous effect in the present study.
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INTRODUCTION

Recently much attention has been paid to blue light
illuminations applied to the streets in Glasgow, a city in Scotland.
Although those blue light illuminations were applied, changed
from orange light ones, in 2000 originally to improve the
landscape of the shopping streets of the city (Fukuda, 2008;
Kanashiro, 2008; Kubo, 2008; Sudani, 2008), almost 10,000 crime
numbers decreased there in a year as the byproduct.

Blue light illuminations were attempted in Nara City in Japan
as soon as in 2005 for the way of crime prevention. As the effect
of it was obvious, the blue light illuminations have spread in at
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least 17 prefectures in Japan including Aomori, Fukushima,
Gunma, Kanagawa, Shizuoka, Aichi, Hiroshima, and Okinawa. The
blue color was set as a symbol of safety by Aomori prefectural
police and Fujinomiya City, Shizuoka Prefecture. Blue light
illuminations are thus considered to be wuseful for crime
prevention and the identification of its activity as well (Fig. 1).

More recently blue light illuminations were attempted at the
railway crossings , e.g. Hanwa Line, Osaka in JR West, 2006 and
the platforms of the stations, e.g. Gumyoji Station ,Yokohama in
Keikyu Railways, 2008, with the purpose of suicide prevention.

The East Japan Railway set up the blue light LED at the
edge of the platform in all 29 stations of Yamanote Circle Line in
2009 (Fig. 2). No other railway company in Japan adopted those
blue lighting for all stations throughout the line. JR East says if it
is useful, they are planning to adopt blue light illuminations in
other lines.

Fig.1 A blue light street illumination Fig. 2 nghtmg by blue hght LED at
in the author’s hometown Gotanda Station in Yamanote
(Fujinomiya City, Shizuoka) Line

Thus blue light illuminations appear to give feeling of
relaxation to people under it. If so, it is predicted that people’s
smoking behavior should decrease under blue light illuminations.

In the present study, the subjects (e.g. smokers) were
bathed in blue light illumination for a short time just as when it is
used for the suicide prevention. The objective of the present
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study was to see how the number of cigarette butts would
change under blue light illumination. The predicted results were
the decrease in the number of cigarette butts with the
assumption that blue light illumination would bring emotional
relaxation.

METHOD

Apparatus, stimulus and illumination

The specifications of the light sources are shown in Table 1.
The average illuminance in the horizontal plane was measured
with MINOLTA T-10 on each ashtray which was about 100cm
high in average from the ground. The illuminance was measured
at between 19:00 and 21:30.

Table 1 The specifications of the light sources

clectricity
calor sppearance |eonsumption| ot averags
conditinn smoking spats the light sources clectricity lurninous flux | illarmination
{color temperature k) W I Ixc
befors FLR'ZEF;‘%*';_E White  (4,200K) 40 2,000 3428
Blde. 1 -
after FLEEAT]ESS_“EE‘H‘:/M Blue 40 1,100 11965
Highlumic
befors FHT’E’;?_HE_B Incandescant 24 1,800 2017
Blds. 24 (3,000K)
The Hlue after F;ED”E‘;'E; Blue 27 240 980
light Highlumic
illumiration befare FH;E’;?E‘LB Incandescent 24 1,800 12150
Ezst (3,000K)
gate P .
after iy Blue 27 440 6085
Highlumic
befars FH;';’;?_’E_B Incandescent 24 1,800 12773
st (3,000K)
zate = .
after FE”E‘;’ES Blue 27 240 8355
Blde. 4 :g;’;g;i (4,100K) 250 2500 250
Bld & :Rr;’;gg; (4,100K) 250 9500 324
HITAGHI .
The whita Blde 8 ELRAOR M-8 White  (4,200K) a0 3,000 6514
light
ilumination under raof FLR'ZEF;V?}*';_E White  (4,200K) 40 2,000
side of Blde. 25 Panasanic
Bl 11| ot lighty FL203S- ENW/ 183 Matural = 1470 s
outdeor light HITACHI
{caee pattern) HF400K 4,100K) o0 22/000

(note) The walue - from the catalos of sach company.
The averase illuminance * taken the illuminance measured at between 1900 and 2190
(The loestion of measdrement was about 100cm high in awersse from the eround)
The light saurces * the product number, the name of articles or the farm.
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The luminance was measured with MINOLTA CS-100
(Table 2).

Table 2 The chromaticity coordinates of the lights and the luminance on
the ashtrays in the smoking spots (see the text for detail)

date spot Iu(r:;narrr;c):e * ¥ date spot qun;én?r]lc):e * ¥

Bilddg. 1 873 0366 0408 Bldg. 1 2680 0153 | 0098

Bldg. 24 G52 | 0327 0388 Bildg. 24 G960 0158 0133

East gate 2700 043 0437 East gate 10800 0159 0136

Wast gate 3550 | 03¢ 0428 Wast gate 9840 0158 | 0136

201073725 Bldg. 4 G289 | 0318| 0381 201010717 Bidg. 4 2580 0361 0458
Bldg. 5 450 [ 0353 0427 Bldg. & 2010 0374 | 0455

Bldg. & 1900 | 0361 0407 Bldg. 3 217 | 0357 0403

Bldg 11 1760 | Q243 ] 0282 Eldg. 11 HA00| 0352 ) 0465

The same date as Table 2 was plotted in Figure 3.
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Fig. 3 The chromaticity coordinates of illuminating lights.
(The coloration of this diagram was done by the
author herself.)
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Smoking spots

In total 8 smoking spots in the university campus were
chosen as indicated in Figure 4.

For blue light illuminations, they were the spots at Building
1, East Gate, West Gate, and Building 24, and for white light
illuminations, the spots at Building 4, Building 5, Building 8, and
Building 11.

Yokohama Campus Bldg5h Bldg.4
1 | st
e gt
gate |
. East gate
dBldg.5 Bide
Bldz 6 2
Blde3 | |l L
Bldg7 ‘
2 - — Bldz 18 Bldz21
Bldg.12 i [—Bldg2 (4]
Bldz.10 : r:Blngﬁ
e e
\ Bldg 15 Bldg9 ; I Bldg8
e %] Bldg 24
Bldg.11
Bldg.14 E
Bldz11  Bidg1 =
Bldg.24

Fig. 4 Smoking spots in the university campus (2009-10-05)

All of 4 smoking spots with blue light illumination were
under the roof while the other 4 spots with white light
illumination were without roof. The number of ashtrays, the
distance between the ashtray and the light source and the
number of light sources were different for each smoking spots.

Experimental period

The study was carried out everyday between the 5th of Oct.
in 2009 and the 13th of Nov. in 2009 except for Saturday and
Sunday. After, that period from the 17th of Nov. to the 10th of
Dec. in 2009, it was made on Tuesday and Thursday.
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Participants

Kanagawa university students and staffs participated in the
present study. Almost all of them were students. All the
participants were smoking by definition. They were not familiar
with the objective of the study.

Procedure

Blue light illuminations were turned on at 4 smoking spots
among & ones in the campus (Fig. 4).

The number of cigarette butts left in the ashtrays under
each of blue light illuminations and white light illuminations was
collected and counted everyday except Saturday and Sunday
during the period.

Data (cigarette butts) were collected twice a day, first at
around 17:00 for cigarette butts left between 9:00 and 17:00 and
second at around 21:00 for those left between 17:00 and 21:00.
Those data were analyzed separately in order to make sure
whether there is any difference for different collecting times.

Only their weight was taken as data for cigarette butts
collected between 9:00 and 17:00, and both their weight and
number were taken as data for those collected between 17:00 and
21:00.

Such procedure as this was adopted in order to check the
variation of the data which might occur by illuminance, not color,
at each spot, and the weather of the day or any other unexpected
factors.

The collection of the cigarette butts asked the cleaner of the
university maintenance for Building 4, Building 5, Building 8,
Building 11, East gate and West gate at 17:00. Building 1 and
Building 24 were done by the author herself. And, all of 8 spots
were collected as 21:00 by the author herself.
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RESULTS

Table 3 shows the net weight and the number of cigarette
butts left at the ashtrays between 17:00 and 21:00.

Kitchen scale UH-3201 of the A&D Co. was used for the
weighing. In fact the number of the filter of the cigarette butts
was counted for date.

Some dates were not obtained due to the typhoon #18 and
the university festival when few students were there.

The weather in Tables 3, were judged by the author herself.
In the first half of the period, it was described with either of

Table 3 The change in the weight and the number of cigarette butts in
each smoking spots during the period (time: 17:00~21:00)

Blde1 | Blde24 | East eate |West eate| subtotal | Blde 4 Blde 5 Blde 8 | Blde 11 | subtotal | sum total
date weather
el n e Tn el el w el m el nTlelnlelwlel el el
1 0/5(man)  |rain - 36| - 50| - 76| - 1 . 163 - 20| - ar| - sa| - 7| - 176| - 338
1 0/60tue) Fain - 27| - 55| - as| - 84| = 261 - 2o - | 1z) - | - 9| - 211 - 472
[0/ 7tmed) |reom 2| 43| 23| s3] zve| 73] 1 2| aza| ez1| 70| s5| se| 70| eve| 1o2| 11| | eet| 25| aas] eme
1078y |twphoan Data s e xcluded due to the fyphoen

1o/sth) e 33] zo] 55| ss[1os[ 4o 16| safera] iss| eo] so] es[ 7o ves] ss| 7] es[esz| eis|[ 47e] aro
1071 26man) [fine et 7| | aofves|  weof es|  ar|ess| i7a| 11s| ae| as| 2| 2s1| v2z| 11| 14 azo| 66|l 785|  44a
101 36ue) [iine 40| 2o 128 os[12s]  wi| 28] ez|ear| eoa| 1ov| ae| 32| e ves| o v2| s ezo| avoflenn| aza
1071 4twed) [ine = rsin 34| u6| 19s] eof1o7| wa| 20| eofwas| vms| 114| wa| es| 1| zus| 124] o] | aan| z0s| es| <us
107156t [ine 37| a6| o5 7a[1ss| 7of aa|  ar|ass| amt| 1or| sz se| vis| res| sa| 5| 1ifams| zer|[aei| sez
1os1560 Jine 45| a0 138] o7|zo0] 7s| as|  ss|azal aar| 1os| ea] as] es| as| gm| ve| vs]ani| aenfai| 4s
1 0/196man) |fine 8| 17| 47| 38|219 93| 32 54| 308 212| 213 osa| 41| 9| 4o07| 161| 14| =25|6I8 383|| @81 595
[10/206us)[fine Gale) 24| 13| 7] oof1e7]  es| es]  si|ser| eos| 15| ws| as[ ws| vai| s vo| zefaes|  enall sos] ess
[10/216med) [iine 37] a5 ros] szfear] woof 7] safemal ent| 79| eof es| 14s] ez 110 eo] e esa|  sm|[eze| ez
o2zt [ine 44| 26| 16| 77[ear[  ws| 20|  eofwiz| eat| 111 ee| e[ 133 ser| ese| 3| o] 7as|  aes|liisa| 7os
oszatin [ine 24| 26| 153] ozf1es| 75| 20]  «d|ees| sos| os| as| ae| wec| ve6| ez| 11| zeaor| aeafl 67a| <zo
[10r28iman) [rain = typhoon | 53] 27| 12| sifvse[  ea] 22 wirfmar] ves| sa] es| vse[ raf ewr| voe| 4] o[ 4s2|  zoe| eoa] am
[10r276ue) [fne 15| 23| as| eofi7e[ es| 24]  ms|emi| eds| oz| se| a2 wo| ree| se| 1] 1efani| eav|[sse| 4ra
1 0/280med)  |fine 47| 26| 107| 53189 s sa| 3wl 2es| 157| oof 126 102| 379| 156 9| 16| 631 3641 042 589
1 0/206thu)  |fine 27| 40| 135| 65| 180 74| 30 54| 382 244| 120 63| 51| 87| seo| 133 3 8| 494 291 || 876 535

[rorsomn e Data I xciudad dus %o the unfusrsity fstival
1172imon)  |ine Geale) 44| 17| o8| saf1as| 4] 54|  ss|asal iea| 110] ss| es| aa| ari| n17] 5| 1ofast| 76l 7an| 4ns
11 7300e) [ine 36| 18] 124] 67| es| 2o 21| «s|ada| ima| or| es| as| 7s| var| e 7] i1o|azn| ia7|sia| a4s
11 7ammed)  |ine 44| z6] 127] os[1as| wo| 27|  ou|ada| zos| ea| 7| a1| sa| 246 vao| 6| 14]asz| sos| 724| sin
11750y [dne oo 42| 133 safvos|  7al ee| o ma|ame| eza| 45| en| 26| eo| esa| ni7| ve|  sfaer| saall qos| 4e7
117600 [ine 05| 24l 133] as| e[ 77| ae| eolemi| ves| er| er]| s3] voo| 17a] ss| v4] cofeze| es|[ sez| 4ss
11790men) [cloudy so| 19 1e0| eof es| 7ol s7]  sr|sia| ees| es| se| e7] 116 303 1ee| 13| 2] ems|  seq|l 7ea| ssa
11/106ue)|rain sa 23 re2| n| se|  wr| m|  ee|ear| aza| ox| 2| so| wo| 242| od| 7| e aes|  zaaleer| a7z
11/11med) |rain 84| a7| 13| wo| se|  er| ws|  ar|emal aze| ver| ee| 16| ss| aia| se| es] ve|eis| zar|[7on| 44s
117126 o= cloudy | oo 2|t az| e[ v ze|  es|asi| ama| er| ar| 2| we| zsa| vis| 4| s ass| 2ozl aaz| ase
1171360 Jotoudy=ran | o] 1| 1o0] | a1 se] es| az|ess| ims| es| va| a2 as| vas| w| ss] ve|asr| qez| soz| aar
[11/176ue)  Jrain 39| 25| 156 68| 42 52| 29 50| 266 195 1| 13| 79| 34 48| 15| e0 a| 176 71| aa2 266
117180 |clouay 50| w3 1as| 72| 127] 59| 25| 1| 42s| 18| o7| sa| ve| 7| 158 sa] 10| 5| =14 ee| 7a1| <o
11 /246e) [ctoudy s8] a4 1ze| sef[1a0[  ws| o]  ss|adn| eos| ss| as| sa[ ve| vze| ws| 4] 1ifess| en|[ses] 17
117256000 [ine 66| 26| se| oof1an] s 17] or|ms| wet| so| #s| e[ ez ere| se| vs] 1o asi| soeflGee| 4ss
12/1tue) e ot o] 77 sofvas| s e[ es|ess| ves| 14| a7 a7] ee| vss| 2| o] o] ms| voaleia] aes
12saahu) |rain 76| 28| 18| azf[vas| wr| 1|  us|asa| iza| ve| vo| as|[ vs| e2| az| w7 efizz| sofl'esz2| ass
12/8tue) [ine = rsin 03| za| 163 sz[mi|  wo| wo|  safase| aso| 151 so| ws| voe| 1e6| ez| 10| z|ses| 200 esi| 4o
1210t Jine 85| a7 1a0| safise| 7| as| or|ass| ass| s4| a7 as[ voo| zev| niz| ] e|miz| 6w 77| ema
average 46 | 27| 119 | 57 [146 73|28 54 |338 20| 86| 51| 60| 88|27 97 11| 14 |37 251 |12 461
n: number of cigarstts hutts (g, nt

2 - weight of cigarstte butts
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“Fine” or “Rain”. In the latter half, it was described with “Fine”,
“Cloudy” or “Rain” (The data corrected from the Japan
Meteorological Agency HP).

Figure 5 shows the number of cigarette butts in 4 spots
during the period of between 17:00 and 21:00.

500

150 4 blue light illumination {4 spots)

" white light ilumination {4 spots?

400 A
380 4
300 A
280 4
200 A
180

n. of cigarette butts

100 A

50 4

a

10/ Gdtue
10414 (wed
10/21 twed,

1045 mon

1

=
- =5

Fig. 5 The change in the number of cigarette butts (time: 17:00~
21:00)

As shown in the number of cigarette butts under white light
illuminations were longer than that under blue light illumination.

Figure 6 shows relative the number of cigarette butts at 4
blue lighting spots (B) the number of cigarette butts in 8 spots
B+W).

The vertical dotted line in the figure indicates 50% of B/ (B +
W) which was obtained, by chance, on the very first day of blue
light illuminations.

After blue light illuminations were set up, the ratio was kept
always at 50% or lower. There seen two abrupt increase on Nov.
17th and Dec. 3rd, which was maybe due to serious by bad
weathers.

The relation between the weight and the number of cigarette
butts was shown in Figure 7 for blue light illuminations.

The weight and the number of cigarette butts changed
clearly in a parallel way.

The average weight of one cigarette butt was calculated for
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Number of cigarette butts under blue light illumination (B)

Number of cigarette butts + Number of cigarette butts
under white light illumination (W) under blue light illumination (B)

Table 4 The relative number of cigarette butts under
each light illumination and average air

temperature
date weather average all | p s wWiB |wW / W+B
temperature
unit 'C % %6

10/8(mon} |rain 151 48 52
10/60uel  |rain R 55 45
10/7lwedr  |rain 1650 48 52
10/ i) fine 20.0 42 58
10/12{mon) |fine 18.2 40 G0
10413 Gued |fine 152 438 e
10414 lwed) |fine — rain 1748 40 G0
10/166thu) |fine 176 48 52
10/166rd  |fine 1.7:0 50 50
10/19{mon) |fine 154 36 64
10/200uel |fine (zale) 217 49 57
10421 twed) [fine 187 e 52
10/22(thu) |fine 18.4 34 66
10/230rid  |fine 18.0 43 52
10/26{man) |rain — typhoon 142 47 53
10727 Gtued |fine 19.0 51 43
10/28 wed) [fine 174 e G2
10/29(thu) |fine 16.4 46 54
11/2(mon} |fine (zaled 13.3 40 [a]o]
11/3%uel  |fine 106 44 56
11/40ned?  |fine 121 40 G0
11/60hu)  |fine 137 48 B2
11460 fine 1.5.2 42 58
11/8(mon? [cloudy 1571 Gal 58
11/10%ue) |rain 17.7 48 Gz
11417 twed) |rain 16.7 50 50
11412 {hul |rain — cloudy 13.0 45 55
11130 |eloudy = rain 10.7 52 48
11417 {tued |rain 58 Jik 27
11/19%hu) |eloudy 76 53 47
11/24(ued |cloudy T E 45 51
11/26thu) |fine 14.2 38 52
12/10%uel)  |fine 11.4 51 45
12/30thul  |rain 100 (=] a1
12/80ue)  |fine = rain eRe] 47 53
12/100hul |fine 1484 52 48
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Fig. 6 The change in the relative number of cigarette butts under
blue light illumination (time: 17:00~21:00)
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Fig. 7 The weight and the number of cigarette butts under blue
light illumination (time: 17:00~21:00)

date at the West Gate.

As shown in Figure 8, the weight of one cigarette butt was
almost constant.

Figure 9 shows the number of cigarette butts at 8 spots and
average air temperature.

The number of cigarette butts and average air temperature
went in a parallel between 17:00 and 21:00 except for the periods
between Oct. 5th and Oct. 20th.
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Fig. 8 Average weight of one cigarette butt at the west gate (time:
17:00~21:00)
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Fig. 9 Number of cigarette butts and average air temperature at 8
smoking spots (time: 17:00~21:00)

DISCUSSION

The hypothesis in the present study was not proved, in
which it was assumed that the smoking behavior should be
affected from psychological effect by a blue light illumination.
There seems to be several reasons for it.

First, the time in which the participants spent for smoking in
the blue light illumination was too short. For the
electroencephalogram, the blood pressure, and the heart rate to
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be evoked, the subject should be under the light as long as one
hour (Shimagami, 1992; Kubo & Inoue, 2008). For the amylase of
the salivary enzyme to respond, it must take 15 minutes (Mizuno
et al, 2002).

In this study, the participants must have spent perhaps for
at longest 5 minutes under blue light illumination for smoking,
causing no or very week physiological or psychological effect.

Second, the lighting environment was different for the white
light illumination and the blue light illumination. The lighting
environments for each color illumination were difficult to control.
Furthermore, since the smoking spots were in the outside of the
buildings, such natural factors as weather and air temperature
were not constant. The weather and the air temperature must
somehow affect the behavior of the smokers (Fig. 9). The
seasonal effect should also be included in this factor.

Third, some participants began to know the objective of this
study, preventing them from smoking under blue light
illuminations.

Fourth, blue light illumination does not have relaxation effect.
Some studies suggest that blue light illumination was not
effective for relaxation (Sato, cited in Oishi, 1999; Kubo & Inoue,
2008).

Lastly it might be that it is difficult for smokers to change
their mind with the light illumination of whatever colors, because
they came to the smoking spots after deciding their minds to
smoke.

Further study, including methodological examination, should
be necessary.

CONCLUSION

The smoking behavior was not affected under the blue light
illumination, showing no or little relaxation effect as long as it was
investigated form September to December. Some reasons for it
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were briefly argued.
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