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D. M. Berson, F. A. Dunn and M. Takao : Phototransduction by retinal ganglion
cells that set the circadian clock, Science, 295, pp.1070-1073 (2002).
S. Hattar, H. W. Liao, M. Takao, D. M. Berson and K. W. Yau
Melanopsin-containing retinal ganglion cells: architecture, projections, and
intrinsic photosensitivity, Science, 295, pp.1065-1070 (2002).
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Rollag : A novel human opsin in the inner retina, J Neurosci, 20, pp.600-605
(2000).
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Dacey : Human and macaque pupil responses driven by melanopsin-containing
retinal ganglion cells, Vision Res., 47, pp.946-954 (2007).
D. C. Klein, R. Smoot, J. L. Weller, S. Higa, S. P. Markey, G. J. Creed and D. M.
Jacobowitz : Lesions of the paraventricular nucleus area of the hypothalamus
disrupt the suprachiasmatic leads to spinal cord circuit in the melatonin rhythm
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(1) A.J. Lewy, T. A. Wehr, F. K. Goodwin, D. A. Newsome and S. P. Markey : Light
suppresses melatonin secretion in humans, Science, 210, pp.1267-1269 (1980).

(2) G. C. Brainard, J. P. Hanifin, J. M. Greeson, B. Byrne, G. Glickman, E. Gerner
and M. D. Rollag : Action spectrum for melatonin regulation in humans:
evidence for a novel circadian photoreceptor, J Neurosci, 21, pp.6405-6412
(2001).

(3) K. Thapan, J. Arendt and D. J. Skene : An action spectrum for melatonin
suppression: evidence for a novel non-rod, non-cone photoreceptor system in
humans, J Physiol, 535, pp.261-267 (2001).
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(4) M. S. Rea, J. D. Bullough and M. G. Figueiro : Phototransduction for human
melatonin suppression, J Pineal Res, 32, pp.209-213 (2002).

(5) M. G. Figueiro, J. D. Bullough, R. H. Parsons and M. S. Rea : Preliminary
evidence for spectral opponency in the suppression of melatonin by light in
humans, Neuroreport, 15, pp.313-316 (2004).
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G. C. Brainard, J. P. Hanifin, J. M. Greeson, B. Byrne, G. Glickman, E. Gerner
and M. D. Rollag : Action spectrum for melatonin regulation in humans:
evidence for a novel circadian photoreceptor, J Neurosci, 21, pp.6405-6412
(2001).
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M. S. Rea, J. D. Bullough and M. G. Figueiro : Phototransduction for human
melatonin suppression, J Pineal Res, 32, pp.209-213 (2002).

2004-508106 (2004).
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J. M. Zeitzer, D. J. Dijk, R. Kronauer, E. Brown and C. Czeisler : Sensitivity of
the human circadian pacemaker to nocturnal light: melatonin phase resetting
and suppression, J Physiol, 526, pp.695-702 (2000).
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The
American Academy of Sleep Medicine AASM Standard of Practice
Committee
Standard Guideline Option

Morgenthaler Tl et al., Practice parameters for the clinical evaluation and treatment
of circadian rhythm sleep disorders; An American academy of sleep medicine report,
SLEEP, 30(11), 1445-1459, 2007

Guideline
2350 12000Ix

Level 1 Level 5
Level 2
Yoon, 1Y, Jeong, DU, Kwon, KB, Kang, SB, and Song, BG. Bright light exposure
at night and light attenuation in the morning improve adaptation of night shift
workers. Sleep 2002;25:351-356.
Level 3
Stewart, KT, Hayes, BC, and Eastman, CIl. Light treatment for NASA
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shiftworkers. Chronobiology International 1995;12:141-151.

Boivin, DB, and James, FO. Circadian adaptation to night-shift work by
judicious light and darkness exposure. Journal of Biological Rhythms
2002;17:556-567.

Budnick, LD, Lerman, SE, and Nicolich, MJ. An evaluation of scheduled bright
light and darkness on rotating shiftworkers: trial and limitations. American
Journal of Industrial Medicine 1995;27:771-778.

Costa, G, Ghirlanda, G, Minors, DS, and Waterhouse, JM. Effect of bright light
on tolerance to night work. Scandinavian Journal of Work, Environment &
Health 1993;19:414-420.

Lowden, A, Akerstedt, T, and Wibom, R. Suppression of sleepiness and
melatonin by bright light exposure during breaks in night work. Journal of
Sleep Research 2004;13:37-43.

Level 4

Bjorvatn, B, Kecklund, G, and Akerstedt, T. Bright light treatment used for
adaptation to night work and re-adaptation back to day life. A field study at an
oil platform in the North Sea. J Sleep Res 1999;8:105-112.

Option
3000Ix

Level 2

Burgess, HJ, Crowley, SJ, Gazda, CJ, Fogg, LF, and Eastman, CI. Preflight
adjustment to eastward travel: 3 days of advancing sleep with and without
morning bright light. Journal of Biological Rhythms 2003;18:318-328.

Boulos, Z, Macchi, MM, Sturchler, MP, et al. Light visor treatment for jet lag
after westward travel across six time zones. Aviation Space & Environmental
Medicine 2002;73:953-963.

ASPD Option
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Level 2

Campbell, SS, Dawson, D, and Anderson, MW. Alleviation of sleep maintenance
insomnia with timed exposure to bright light. J Am Geriatr Soc
1993;41:829-836.

Suhner, AG, Murphy, PJ, and Campbell, SS. Failure of timed bright light
exposure to alleviate age-related sleep maintenance insomnia. Journal of the
American Geriatrics Society 2002;50:617-623.

Lack, L, Wright, H, Kemp, K, and Gibbon, S. The treatment of early-morning
awakening insomnia with 2 evenings of bright light. Sleep 2005;28:616-623.
Pallesen, S, Nordhus, IH, Skelton, SH, Bjorvatn, B, and Skjerve, A. Bright light
treatment has limited effect in subjects over 55 years with mild early morning
awakening. Perceptual & Motor Skills 2005;101:759-770.

Level 3

Palmer, CR, Kripke, DF, Savage, HC, Jr., Cindrich, LA, Loving, RT, and Elliott,
JA. Efficacy of enhanced evening light for advanced sleep phase syndrome.
Behavioral Sleep Medicine 2003;1:213-226.

Level 4

Lack, L, and Wright, H. The effect of evening bright light in delaying the
circadian rhythms and lengthening the sleep of early morning awakening
insomniacs. Sleep 1993;16:436-443.

Moldofsky, H, Musisi, S, and Phillipson, EA. Treatment of a case of advanced
sleep phase syndrome by phase advance chronotherapy. Sleep 1986;9:61-65.

DSPD Guideline
25001x 2 3

Level 1

Cole, RJ, Smith, JS, Alcala, YC, Elliott, JA, and Kripke, DF. Bright-light mask
treatment of delayed sleep phase syndrome. Journal of Biological Rhythms
2002;17:89-101.

Level 2

Rosenthal, NE, Joseph-Vanderpool, JR, Levendosky, AA, et al. Phase-shifting

effects of bright morning light as treatment for delayed sleep phase syndrome.
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Sleep 1990;13:354-361.

Option

Level 4

Oren, DA, Giesen, HA, and Wehr, TA. Restoration of detectable melatonin after
entrainment to a 24-hour schedule in a ‘free-running’ man.
Psychoneuroendocrinology 1997;22:39-52.

Hayakawa, T, Kamei, Y, Urata, J, Shibui, K, Ozaki, S, Uchiyama, M, and
Okawa, M. Trials of bright light exposure and melatonin administration in a
patient with non-24 hour sleep-wake syndrome. Psychiatry & Clinical
Neurosciences 1998;52:261-262.

Hoban, TM, Sack, RL, Lewy, AJ, Miller, LS, and Singer, CM. Entrainment of a
free-running human with bright Ilight? Chronobiology International
1989;6:347-353.

Okawa, M, Uchiyama, M, Ozaki, S, Shibui, K, Kamei, Y, Hayakawa, T, and
Urata, J. Melatonin treatment for circadian rhythm sleep disorders. Psychiatry
& Clinical Neurosciences 1998;52:259-260.

Watanabe, T, Kajimura, N, Kato, M, Sekimoto, M, Hori, T, and Takahashi, K.
Case of a non-24 h sleep-wake syndrome patient improved by phototherapy.
Psychiatry & Clinical Neurosciences 2000;54:369-370.

Option

1500 8000Ix 2
2500Ix 2 Dowling

Level 2

Ancoli-Israel, S, Gehrman, P, Martin, JL, Shochat, T, Marler, M, Corey-Bloom,
J, and Levi, L. Increased light exposure consolidates sleep and strengthens
circadian rhythms in severe Alzheimer’s disease patients. Behavioral Sleep
Medicine 2003;1:22-36.

Ancoli-Israel, S, Martin, JL, Kripke, DF, Marler, M, and Klauber, MR. Effect of

light treatment on sleep and circadian rhythms in demented nursing home
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patients. Journal of the American Geriatrics Society 2002;50:2829.

Dowling, GA, Hubbard, EM, Mastick, J, Luxenberg, JS, Burr, RL, and Van
Someren, EJ. Effect of morning bright light treatment for rest-activity
disruption in institutionalized patients with severe Alzheimer’s disease. Int
Psychogeriatr 2005;17:221-236.

Van Someren, EJ, Kessler, A, Mirmiran, M, and Swaab, DF. Indirect bright
light improves circadian rest-activity rhythm disturbances in demented
patients. Biol Psychiatry 1997;41:955-963.

Level 3

Fetveit, A, Skjerve, A, and Bjorvatn, B. Bright light treatment improves sleep
in institutionalised elderly--an open trial. International journal of geriatric
psychiatry 2003;18:520-526.

Mishima, K, Okawa, M, Hishikawa, Y, Hozumi, S, Hori, H, and Takahashi, K.
Morning bright light therapy for sleep and behavior disorders in elderly
patients with dementia. Acta Psychiatrica Scandinavica 1994;89:1-7.

Level 4

Fetveit, A, and Bjorvatn, B. The effects of bright-light therapy on actigraphical
measured sleep last for several weeks post-treatment. A study in a nursing
home population. Journal of Sleep Research 2004;13:153-8.

Satlin, A, Volicer, L, Ross, V, Herz, L, and Campbell, S. Bright light treatment
of behavioral and sleep disturbances in patients with Alzheimer’s disease.
American Journal of Psychiatry 1992;149:1028-1032.

Level 1

McCurry, SM, Gibbons, LE, Logsdon, RG, Vitiello, MV, and Teri, L. Nighttime
insomnia treatment and education for Alzheimer’s disease: a randomized,
controlled trial. Journal of the American Geriatrics Society 2005;53:793-802.
Level 2

Alessi, CA, Martin, JL, Webber, AP, Cynthia Kim, E, Harker, JO, and
Josephson, KR. Randomized, controlled trial of a nonpharmacological

intervention to improve abnormal sleep/wake patterns in nursing home
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residents. J Am Geriatr Soc 2005;53:803-810.

Level 4

Guilleminault, C, McCann, CC, Quera-Salva, M, and Cetel, M. Light therapy as
treatment of dyschronosis in brain impaired children. European journal of
pediatrics 1993;152:754-759.

Someren

1000Ix  300Ix 15 3.5

) Noguchi. H, Ito. T, Koyama. E, Katayama. S. Daytime bright light therapy for
elderly in care facilities, 2nd CIE Expert Symposium on Lighting & Health
Abstracts, 79-80, 2006

) Riemersma-van der Lek RF, Swaab DF, Twisk J, Hol EM, Hoogendijk WJ, Van
Someren EJ. Effect of bright light and melatonin on cognitive and noncognitive
function in elderly residents of group care facilities: a randomized controlled
trial.,JAMA., 299(22), 2642-55, 2008
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2007
12 5 WHO IARC

IARC
““1ARC Monographs Programme finds cancer hazards associated with shiftwork,

painting and firefighting”~

http://www.iarc.fr/len/Media-Centre/lARC-Press-Releases/Communiques-recents/IARC

-Monographs-Programme-finds-cancer-hazards-associated-with-shiftwork-painting-an

d-firefighting

““Epidemiological studies have found that long-term nightworkers have a higher risk
of breast cancer risk than women who do not work at night. These studies have
involved mainly nurses and flight attendants. The studies are consistent with animal
studies that demonstrate that constant light, dim light at night, or simulated chronic
jet lag can substantially increase tumour development. Other experimental studies
show that reducing melatonin levels at night increases the incidence or growth of
tumours.

These results may be explained by the disruption of the circadian system that is
caused by exposure to light at night. This can alter sleep-activity patterns, suppress
melatonin production, and disregulate genes involved in tumour development. Among
the many different patterns of shiftwork, those that include nightwork are most

disruptive to the circadian system.“*
IARC

2A The agent is probably carcinogenic to humans
A
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Davis S, Mirick DK, Stevens RG (2001): Night shift work, light at night, and
risk of breast cancer., J Natl Cancer Inst., 93(20), 1557-62

Blask DE, Brainard GC, Dauchy RT, Hanifin JP, Davidson LK, Krause JA,
Sauer LA, Rivera-Bermudez MA, Dubocovich ML, Jasser SA, Lynch DT, Rollag
MD, Zalatan F (2005): Melatonin-depleted blood from premenopausal women
exposed to light at night stimulates growth of human breast cancer xenografts in
nude rats., Cancer Res., 65(23), 11174-84
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Dr. Brainard G.C.
Department of Neurology, Thomas Jefferson University, USA
Dr. Czeisler C.A.
Division of Sleep Medicine, Harvard Medical School, USA
Dr. Dijk D.J.
Surrey Sleep Research Centre, Faculty of Health and Medical Sciences, University
of Surrey, UK
Dr. Kripke D.F.
Department of Psychiatry , University of California, USA
Dr. Rea M.S.
Lighting Research Center, Rensselaer Polytechnic Institute, USA
Dr. Stevens R.G.
University of Connecticut Health Center, USA
Dr. Wirz-Justice A.

Centre for Chronobiology, Psychiatric University Clinics, Basel, Switzerland

2001 2006

PubMed www.pubmed.gov
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Inferior retinal light exposure is more effective than superior retinal exposure in
suppressing melatonin in humans.

Glickman, G., Hanifin, J.P., Rollag, M.D., Wang, J., Cooper, H., Brainard, G.C.

J Biol. Rhythms., 18(1), pp.71-9 (2003)

Dim light adaptation attenuates acute melatonin suppression in humans.
Jasser, S.A., Hanifin, J.P,, Rollag, M.D., Brainard, G.C.
J Biol Rhythms. 21(5), pp.394-404 (2006)

High Sensitivity of the Human Circadian Melatonin Rhythm to Resetting by Short
Wavelength Light.

Lockley, S., Brainard, G.C., Czeisler, C.A.

J Clin Endocrinol Metab., 88(9), pp.4502-5 (2003)

Effect of Light Treatment on Sleep and Circadian Rhythms in Demented Nursing Home
Patients.

Ancoli-Israel, S., Martin, J.L., Kripke, D.F. , Marler, M., Klauber, M.R.

J Am Geriatr Soc, 50,pp.282-289 (2002)

Shift Work, Light at Night, and Breast Cancer on Long Island, New York
O'Leary, E.S., Schoenfeld, E.R., Stevens, R.G., Kabat, G.C., Henderson, K., Grimson,
R., Gammon, M.D., Leske, M.C.
Am J Epidemiol., 164(4), pp.358-36 (2006)

High sensitivity of human melatonin, alertness, thermoregulation, and heart rate

to short wavelength light.
Cajochen, C., Munch, M., Kobialka, S., Krauchi, K., Steiner, R., Oelhafen, P., Orgul,
S.,Wirz-Justice, A.
J Clin Endocrinol Metab., 90(3), pp.1311-6. (2005)
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(p<0.0001) Inferior retinal light exposure is more effective
than superior retinal exposure in suppressing
(p<0.04) melatonin in humans.
Glickman, G., Hanifin, J.P., Rollag, M.D., Wang,
100 I 200 Ix 200 Ix J., Cooper, H., Brainard, G.C.
J Biol. Rhythms., 18(1), pp.71-9 (2003)
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2nd CIE Expert Symposium on ““Light and Health”~”

2006 9 7 8

160

(1) Circadian Rhythms and Other Brain Functions

Lockley, S.

LED

(2) Implications for White Light Sources of Different Colour Temperatures

Rea, M.

(3) Ultraviolet Benefits and Risks - The Evolving Debate

40
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Webb, A.

(4) Effects of Dim and Bright Work Environments on Circadian Function

Dumont, M.

30

(5) Light at Night - Cancer Risks of Shift Work

Blask, D.

2

(6) Shift Work and Jet-Lag Adaptation

Eastman, C.

3 mg
5 LightBox
1
17000K LightBox

LightBox

(7) Beyond Blue Light: Can the Non-visual Effects of Light be Optimized by

41



Dynamically Manipulating Wavelengths of Light?

Cooper, H., Gronfier, C.

(8) The Potential for Treating Sleep Disorders
Skene, D.
DSPS ASPS

6 8
(9) Lighting for Alzheimer's Disease Patient Care
Figueiro, M.
LED
1000Ix 2 100 Ix

(10) Applying Light and Health Research for the Elderly
Miller, N.

(11) Lighting in Nursing Homes
Noell-Waggoner, E.

42



Quality
of Light = Quality of Life

(12) Light Treatment of Seasonal Affective Disorder
Levitt, A.
SAD
LED
10000 1Ix 30

(13) Blue Light Risk & Light Therapy
Sliney, D.

The 26th CIE Session

2007 7 4 11

43 801
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CIE 7
7(6) 16(12) 3(3)
26 21

21
10 @ @ 8 (10

(1) Light and Health: Photoreception for Biological, Behavioral and Therapeutic

Responses in Humans

George C. Brainard

446 477 nm

(2) Benefits of Photobiological Light Exposure During Rapidly Rotating Night-Shift
Work
Martine Knoop and Ellie de Groot
23

(3) Lighting and Sleep: A Way of Lighting to Maintain Healthy Sleep Habits
Hiroki Noguchi, Naohiro Toda, Toshihiko Sakaguchi, Tomoaki Kozaki,
Shota Koga and Akira Yasukouchi

5000K

3000K
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(4) Circadian Light Doses Received During Typical Daily Activities

Dumortier Dominique, Nollet Hugues, Cooper Howard and Gronfier
Claude

(5) Field Measurement on the Amount of Outdoor Exposed Light in Nighttime in
Japan

Etsuko Mochizuki, Toshie Iwata, Daisuke Itoh and Shin-ichi Tanabe

CCD

20

(6) Photometrical Situation and Eye Movements at VDU Work Stations VDU

Sylvia Hubalek and Christoph Schierz
2

(7) The Background Luminance and Colour Tempera-tures Influence on Alertness
and Mental Health
Tommy Govén, Thorbjérn Laike, B. Pendse and K. Sj6éberg

(8) Exploring the Risks and Benefits of Solar UV Exposure

Ann R. Webb
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uv-B

(9) The Oxidative Mechanism of Cataract Induced by UV Irradiation and its

Inhabitation by Natural Products

Yang Minga ,Wang Wenb and Xiao Sulonga

(10) New Methodic for Medical Test of Lighting Conditions. Morphological Analysis of
Biological Fluids -

E. Oseledets and Y. Popovskiy

(7) The Background Luminance and Colour Tempera-tures Influence on Alertness
and Mental Health
Tommy Govén, Thorbjorn Laike, B. Pendse and K. Sj6éberg
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SOLG Symposium ““Light, Performance and Quality of Life””

2007 11 8

SOLG The Light & Health Research Foundation

90

(1) Health and Well-Being: Effects of High Color Temperature Lighting

L. Schlanen
Philips 17000K

(2) Circadian Effectiveness of Solar and Artificial Radiation in Dependence on Age

H. Piazena

(3) Light with a High Color Temperature Improves Restless Behaviour Among
Institutionalized Older Adults with Dementia

M. Aarts
3000K 6500K

6500K

Restless Behavior

(4) Design Recommendations for Biological Efficient Lighting
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D. Lang

(5) Developing Light as a Countermeasure for Circadian and Sleep Problems in
Space Exploration

G. Brainard
Philips 17000K 4200K

(6) Artificial Dawn Effects on Performance After Wake-up: Does Melatonin Play a
Role? Dawn simulation

M. Gimenez

Philips Wake-up Light Dawn simulation

(7) Benefits of Photobiological Light Exposure During Rapidly Rotating Night-Shift
Work

E. de Groot
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20th Anniversary Meeting Society for Research on Biological Rhythms

2008 5 17 21

SRBR Society for Research on Biological Rhythms

http://www.srbr.org

(1) Melanopsin-Containing IpRGCs Are the Main Conduit for Rod/Cone Light Input
to Non-Imageforming Visual Functions ipRGC /

S. Hattar, A. D. Guler, J. L. Ecker, G. S. Lall, O. Dumitrescu, K. Y.
Wong, C. M. Altimus, D. M. Berson and R. J. Lucas

ipRGC
ipRGC
/ ipRGC
ipRGC
ipRGC 3
A. D. Guler et al, Nature, 453, pp.102-106 (2008).
(2) Intensity- and Duration-Dependent Changes in the Spectral Sensitivity of

Human Circadian Photoreception

S. W. Lockley

555 nm 460 nm

(3) Long-term Effects of Artificial Dawn on Sleep Inertia: Does Melatonin Play a
Role?

M. C. Gimenez, M. Hessels, M. van de Werken, B. de Vries, D. G. M.
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Beersma and M. C. M. Gordijn
Dawn Light

Dawn Light 501Ix 250 Ix
250 Ix

(4) New Insights and Techniques for Understanding the Health Impact of Circadian
Disruption
M. S. Rea, A. Bierman, M. G. Figueiro and J. D. Bullough

24

M. S. Rea et al, J Circadian Rhythms 6 : 7 (2008).
(5) The Spectral Quality of Light Affects Brain Responses to Emotional Stimuli in
Humans
G. Vandewalle, S. Schwartz, D. Grandjean, C. Wuillaume, E. Balteau,
C. Phillips, A. Luxen, D. J. Dijk and P. Maquet

fMRI
(6) Circadian Light: 1+1<2
M. G. Figueiro, A. Bierman and M. S. Rea
450 nm, 0.077 W/m?2 525 nm, 0.211 W/m?2

M. G. Figueiro et al, Neurosci Lett, 438, pp.242-245 (2008).
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(7) Blue-Enriched White Light in the Workplace Improves Self-Reported Alertness,
Performance, and Sleep Quality

D. J. Dijk, L. M. James, L. J. M. Schlangen and A. U. Viola
104 17000K
4000K
17000K

A. U. Viola et al., Scand J Work Environ Health 34: 297-306, 2008.
(8) Light at the Wrong Time: Short-Term Bathroom Light Influences Physiology and
Behavior Bathroom Light
D. Kunz
130 500 Ix

(9) Effects of Diurnal and Nocturnal Bright Light Exposure on Human Performance
and Wake EEG

M. Ruger, M. C. M. Gordijn, B. de Vries and D. G. M. Beersma
5000 Ix 0 4 4

(10) Differences in Breast Cancer Risk in Blind Women with and without Light
Perception
E. E. Evans, R. G. Stevens and S. W. Lockley
958
396

=0.45 0.25 0.80
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(11) Room Light Alters the Timing of Melatonin Synthesis

J. J. Gooley, K. Chamberlain, C. A. Czeisler and S. W. Lockley
100 200 Ix 8

99%
153

(12) Subjective Tiredness, Wrist Activity, and Sleep Fragmentation Score under the
Influence of Daytime Low UV Light Radiation in Humans

N. N. Takasu, T. Wakamura, T. Oishi, M. Yoneda, K. Muramatsu, K.
Komatsu, M. Kondo and H. Torkura
VITA-LITE

(13) Correlations among Inter-Individual Differences in Non-image Forming Effects
of Light at Night
S. Higuchi, S. Aritake, M. Enomoto, H. Suzuki, A. Hida, M. Tamura,
M. Takahashi and K. Mishima

21
4 1000 Ix

(14) Acute Effects of a One-Hour 10,000 Lux Light Exposure on Subjective Sleepiness
Ratings 1 10,000 Ix
M. Rueger, C. J. Hanley, J. Ricker, C. A. Czeisler and S. W. Lockley
1 10000 Ix

52



(15) Efficacy of Blue-Enriched Fluorescent Light for Melatonin Suppression and
Circadian Phase Resetting

J. Hanifin, K. Cecil, K. West, M. Jablonski, B. Warfield, M. James, M.
Thiessen, S. Jasser, M. Stone, R. Fucci, E. Martin, B. Byrne, E.
Gerner, M. Rollag, S. Lockley and G. Brainard
17000K 4100K
9 2 90

6.5 17000K
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Nederlandse Stichting Voor Verlichtingskunde NSV 1998
““Light and Health””
2003 ““RECOMMENDATION: Light and Health

in the Workplace””

The history of healthy lighting
Daylight and artificial light
Light in the workplace
The biological clock
Non-image forming effects of light
Recommendations

Healthy lighting case studies

RECOMMENDATION: Light and Health in the Workplace 6

non-image forming effect NIF effect
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EN12464-1

initiating direct stimulation effects

Requirements and recommendation
Visual task requirements
EN12464-1
UGR
20010x 5000x
Ra80

stroboscopic

Recommendations for NIF effects
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