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 Live closed captioning is available through Federal Relay 

Conference Captioning (see the “Closed Captioning” box) 
 

 Webinar audio is not provided through Adobe Connect or 

Defense Connect Online 

- Dial: CONUS 888-455-0936; International 773-799-3736 Use 

participant pass code: 1825070 
 

 Question-and-answer (Q&A) session 

- Submit questions via the Q&A box  
 

 

 



Resources Available for Download 
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Today’s presentation and resources are available for 

download in the “Files” box on the screen, or visit 
http://www.dcoe.mil/Training/Monthly_Webinars.aspx  

 

 
  

 

http://www.dcoe.mil/Training/Monthly_Webinars.aspx


Continuing Education Details 
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 DCoE’s awarding of continuing education (CE) credit is limited in 

scope to health care providers who actively provide psychological 

health and traumatic brain injury care to active-duty U.S. service 

members, reservists, National Guardsmen, military veterans 

and/or their families. 
 

 The authority for training of contractors is at the discretion of the 

chief contracting official.  
‒ Currently, only those contractors with scope of work or with 

commensurate contract language are permitted in this training. 
 

 

http://dcoe.health.mil/Libraries/Documents/DCoE_Accreditation_CEU.pdf


 

Continuing Education Accreditation 

 
 This continuing education activity is provided through 

collaboration between DCoE and Professional Education 

Services Group (PESG).   
 

 Credit Designations include: 

‒ 1.5 AMA PRA Category 1 credits 

‒ 1.5 ANCC nursing contact hours 

‒ 1.5 APA Division 22 contact hours  

‒ 1.5 NASW contact hours 

‒ 1.5 ACCME AMA PRA Category 1 credits 

‒ 1.5 CRCC continuing hours 

‒ 0.15 ASHA, Intermediate level continuing hours 
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Continuing Education Accreditation 

 
Physicians 

This activity has been planned and implemented in accordance with the accreditation requirements and 

policies of the Accreditation Council for Continuing Medical Education (ACCME) through the joint providership 

of Professional Education Services Group and the Defense Centers of Excellence for Psychological Health 

and Traumatic Brain Injury (DCOE). Professional Education Services Group is accredited by the ACCME to 

provide continuing medical education for physicians. This activity has been approved for a maximum of 1.5 

hours of AMA PRA Category 1 Credits™.  Physicians should only claim credit to the extent of their 

participation. 

 

Psychologists 

This activity is approved for up to 1.5 hours of continuing education.  APA Division 22 (Rehabilitation 

Psychology) is approved by the American Psychological Association to sponsor continuing education for 

psychologists. APA Division 22 maintains responsibility for this program and its content.  

               

Nurses 

Nurse CE is provided for this program through collaboration between DCOE and Professional Education 

Services Group. Professional Education Services Group is accredited as a provider of continuing nursing 

education by the American Nurses Credentialing Center’s Commission on Accreditation. This activity provides 

a maximum of 1.5 contact hours of nurse CE credit. 

 

Social Workers  

This program is approved by The National Association of Social Workers for 1.5 Social Work continuing 

education contact hours.  
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Continuing Education Accreditation 

 
Speech-Language Professionals 

This activity will provide 0.15 ASHA CEUs (Intermediate level, Professional area). 

 

Occupational Therapists 

(ACCME Non Physician CME Credit) For the purpose of recertification, The National Board for Certification 

in Occupational Therapy (NBCOT) accepts certificates of participation for educational activities certified for 

AMA PRA Category 1 Credit TM from organizations accredited by ACCME. Occupational Therapists may 

receive a maximum of 1.5 hours for completing this live program.  

 

Physical Therapists 

Physical Therapists will be provided a certificate of participation for educational activities certified for AMA 

PRA Category 1 Credit TM.  Physical Therapists may receive a maximum of 1.5 hours for completing this live 

program. 

 

Rehabilitation Counselors 

The Commission on Rehabilitation Counselor Certification (CRCC) has pre-approved this activity for 1.5 

clock hours of continuing education credit. 

 

Other Professionals 

Other professionals participating in this activity may obtain a General Participation Certificate indicating 

participation and the number of hours of continuing education credit. 
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 If you wish to obtain a CE certificate or a certificate of 

attendance, please visit http://dcoe.cds.pesgce.com after 

the webinar to complete the online CE evaluation.  

 

 The online CE evaluation will be open through 

Thursday, December 17, 2015. 

http://dcoe.cds.pesgce.com/


Questions and Chat 

 Throughout the webinar, you are welcome to submit technical 

or content-related questions via the Q&A pod located on the 

screen. Please do not submit technical or content-related 

questions via the chat pod. 
 

 The Q&A pod is monitored during the webinar; questions will 

be forwarded to presenters for response during the Q&A 

session. 
 

 Participants may chat with one another during the webinar 

using the chat pod.   
 

 The chat function will remain open 10 minutes after the 

conclusion of the webinar. 
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Light isn’t just for vision. In addition to enabling us to see, light is the major synchronizer 

of our bodies’ circadian rhythms to the local time on earth. Light can also induce an acute 

alerting effect on people. Lighting characteristics affecting vision are different than those 

affecting our biological rhythms and our acute alertness. Different types and levels of light 

can affect a person's ability to see clearly, identify people and objects, and drive safely.  

  

Certain types of light applied at certain times of the day can increase sleep efficiency of 

older adults and reduce symptoms of seasonal affective disorder, or SAD, felt by many 

people during winter months. If applied at the wrong time, light can lead to circadian 

rhythm disruption, which has been linked to increased risk for diseases and disorders. 

How and when lighting can be used to promote health and well-being of those suffering 

from circadian disorders will also be discussed. 

  

 At the conclusion of this webinar, participants will be able to: 

  

• Demonstrate understanding of the circadian rhythm by identifying at least three ways 

to measure it. 

• Identify lighting characteristics that affect shift worker’s circadian rhythm.  

• Analyze symptomology of sleep and circadian rhythm disruption in military settings.  

  



 

 

Dr. Mariana Figueiro, PhD, Fellow of 

Engineering Society (FIES) 
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• Dr. Figueiro is the Light and Health Program Director at the Lighting Research Center 

(LRC) and Professor at Rensselaer Polytechnic Institute. She conducts research on the 

effect of light on human health, circadian photobiology, and lighting for older adults.  

 

• Dr. Figueiro holds a bachelor’s in architectural engineering, a master’s in lighting and a 

doctorate in multidisciplinary science. She is the recipient of the 2007 NYSTAR James 

D. Watson Award, the 2008 Office of Naval Research Young Investigator Award, and the 

2010 Rensselaer James M. Tien ’66 Early Career Award.  

 

• In 2013 she was elected Fellow of the Illuminating Engineering Society. She is the 

author of more than 60 scientific articles in her field of research.  

 

• Her research is regularly featured in national media including The New York Times, The 

Wall Street Journal, Scientific American, The Economist, and NPR.  

 

• She was a speaker at TEDMED on September 12, 2014 at the Kennedy Center in 

Washington, DC.  
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General learning objectives 

 Learn about the science  
› Basics of circadian rhythms 
› Circadian phototransduction 
› Lighting characteristics affecting circadian rhythms 
› Effects of self-luminous displays on acute melatonin 

suppression 

 Learn about the applications 
› Seasonal Affective Disorder (SAD) 
› Submariners 
› Delayed sleep phase disorder 
› Shift workers 
› Older adults including Alzheimer’s disease patients 

 Learn about how to apply this knowledge 
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Specific learning objectives 

 Demonstrate understanding of the circadian rhythm 
by identifying at least three ways to measure it 
 

 Identify lighting characteristics that affect shift 
worker's circadian rhythm  
 

 Analyze symptomology of sleep and circadian 
rhythm disruption in military settings   
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Circadian system 

 Plants and animals exhibit 
patterns of behavioral and 
physiological changes over an 
approximately 24-hour cycle that 
repeat over successive days—
these are circadian rhythms 

 

 circa = about; dies = day 

 

 Circadian rhythms are  
influenced by exogenous  
and endogenous rhythms 

15 
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Circadian system 

 Biological (circadian) rhythms in humans can be 
measured in several ways 

› Sleep/wake cycle  

› Core body temperature 

› Melatonin concentration 

› Cortisol concentration 

› Alpha amylase  
concentration 

16 

Figueiro, M. G., Bierman, A., Plitnick, B., & Rea, M. S. (2009). 
Preliminary evidence that both blue and red light can induce 

alertness at night. BMC Neuroscience, 10, 105. 

Figueiro, M. G., & Rea, M. S. (2010). The effects of red and blue 
lights on circadian variations in cortisol, alpha amylase, and 

melatonin. International Journal of Endocrinology, 2010. 
 

Sponsor: Office of Naval Research 

Sleep Wake 
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Light is the primary synchronizer of 
circadian rhythms to local position on Earth 
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Light is the primary synchronizer of 
circadian rhythms to local position on Earth 

The natural, 24-hour, 

light-dark cycle 
light

retina

suprachiasmatic 
nucleus

hypothalamus

thalamus

lateral geniculate
nucleus

pineal gland

signals to body

optic nerve

24.2 

Adapted from National Library of Medicine image, 2007  
(public domain) 

…also the major disruptor 
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Circadian disruption 

 Circadian disruption has been associated with: 
› Poor sleep and higher stress 

• Eismann et al., 2010 

› Increased anxiety and depression 
• Du-Quiton et al., 2010 

› Increased smoking 
• Kageyama et al., 2005 

› Cardiovascular disease  
• Young et al., 2007; Maemura et al., 2007 

› Type 2 diabetes  
• Kreier et al., 2007 

› Higher incidence of breast cancer 
• Schernhammer et al., 2001; Hansen, 2006 

18 
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Lighting characteristics 
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Intensity Spectrum Duration Distribution Timing 

Appearance Visual System 
Visual  

Performance 

Performance, 
Well-being, 
Satisfaction, 
and Comfort 

Alerting Effects Circadian System Phase Shift 

Intensity Spectrum Duration Distribution Timing 

Culture, 
Experience, 
Expectations 

IESNA 
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Lighting characteristics affecting the  
circadian system 

 Quantity: absolute sensitivity 

› Dim white light (~100 lx [10 fc] at the eye) can be effective at 
suppressing melatonin and phase shifting the pacemaker 
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Boivin, D. B., Duffy, J. F., Kronauer, R. E., & Czeisler, C. A. 
(1996). Dose-response relationships for resetting of human 
circadian clock by light. Nature, 379(6565), 540. 

Zeitzer, J. M., Dijk, D., Kronauer, R., Brown, E. N., & Czeisler, C. A. (2000). 
Sensitivity of the human circadian pacemaker to nocturnal light: melatonin phase 
resetting and suppression. Journal of Physiology, 526(3), 695-702. 

5 h exposure to 80 lux = 1 h advance 6.5 h exposure to 100 lux = 2 h delay and 45% suppression  
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Lighting characteristics affecting the  
circadian system 

 Spectral weighting functions that might be used to 
characterize light stimuli for a variety of non-visual 
responses have not been established 
› Need to develop spectral sensitivity functions for melatonin 

phase shifting, for alertness and for other biomarkers 

21 

Rea, M. S., Figueiro, M. G., Bierman, A., & Hamner, 
R. (2012). Modelling the spectral sensitivity of the 
human circadian system. Lighting Research and 
Technology, 44(4), 386-396. 
 
Rea, M. S., Figueiro, M. G., Bullough, J. D., & 
Bierman, A. (2005). A model of phototransduction by 
the human circadian system. Brain Research 
Reviews, 50(2), 213-228. 
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Circadian stimulus calculator 
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Sponsor: Light and Health Alliance 
Acuity Brands, Ketra Inc., Philips Lighting, OSRAM Sylvania, Sharp Corporation, USAI Lighting 
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Using the calculator 
Absolute and spectral responses 
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Impact of light from iPads on melatonin 
levels 

24 

Wood, B., Rea, M. S., Plitnick, B., & Figueiro, M. G. (2013). Light level and duration of 
exposure determine the impact of self-luminous tablets on melatonin suppression. 

Applied Ergonomics, 44(2), 237-240. 

Sponsor: Sharp Labs of America 
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Impact of light from computer screens on 
melatonin levels 

25 

Figueiro, M. G., Wood, B., Plitnick, B., & Rea, M. S. (2011). The impact of light from computer monitors 
on melatonin levels in college students. Neuroendocrinology Letters, 32(2), 158-163. 

Sponsor: Sharp Labs of America 
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Impact of light from televisions on 
melatonin levels 
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No significant melatonin suppression after 45 min and 90 min 

Figueiro, M. G., Wood, B., Plitnick, B., & Rea, M. S. (2013). The impact of watching television on evening melatonin levels. 
Journal of the Society for Information Display, 21(10), 417-421. 

Sponsor: Sharp Labs of America 
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Lighting characteristics affecting the  
circadian system 

 Timing 

› Change in direction and magnitude of phase shift as a 
function of circadian time can be plotted as a phase 
response curve (PRC) 
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Rajaratnam, S. & Arendt, J. (2001). Health in a 24-h society.  
The Lancet, 358(9286), 999-1005. 
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Light-dark patterns and circadian phase in 
early and late chronotypes 

 Collected data from 23 subjects (12 early and 11 late 
people) who experienced an advancing and a delaying 
lighting intervention 

 Late people delayed by about 59 min in the delaying 
light and advanced by about 108 min in the advancing 
light; early people delayed by about 37 min in the 
delaying light and advanced by about 122 min in the 
advancing light 
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Sponsor: Office of Naval Research (N00014-11-1-0572) 
Figueiro, M. G., Plitnick, B., & Rea, M. S. (2014). The effects of chronotype, sleep schedule and light/dark pattern  

exposures on circadian phase. Sleep Medicine, 15 (12), 1554–1564. 
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Flashing-blue light mask delays circadian 
phase in older adults living at home 

 28 participants (9 with early sleep onset)  
living at home were exposed to flashing  
blue and flashing red lights starting one  
hour after bedtimes 

 Results showed that DLMO was delayed by  
an average of 27 minutes 
after one week of flashing  
blue light 

 Continue studies in NC 

29 

Sponsor: National Institute on Aging (R01AG042602) 

Figueiro, M. G. (2015). Individually tailored light intervention 
through closed eyelids to promote circadian alignment and 
sleep health. Sleep Health: Journal of the National Sleep 
Foundation, 1(1), 75-82. 



© 2011 Rensselaer Polytechnic Institute. All rights reserved. 

Summary 

 Intensity and spectrum matters! 
› Light is the major synchronizer of circadian rhythms to the 

local time on Earth 

› Melatonin is used as a marker of the circadian clock 

› Short-wavelength (blue) light maximally affects melatonin 
profiles 

› But light levels are just as important 

 Timing matters! 
› Light can also be a disruptor if applied at the wrong time  

• Circadian disruption has been linked to diabetes, obesity and cancer 

 Photic history matters! 
› Total light exposure over the course of the day needs to be 

monitored 

30 



© 2011 Rensselaer Polytechnic Institute. All rights reserved. 

It is not just about “blue” light! 

31 
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“Blue” and “red” lights as alerting stimuli 
Nighttime Experiments 

32 

* - statistically significant 


b





more alert Figueiro, M. G., Bierman, A., Plitnick, B., & Rea, M. S. (2009). 
Preliminary evidence that both blue and red light can induce alertness at 
night. BMC Neuroscience, 10, 105. 

Sponsor: Office of Naval Research 
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“Blue” and “red” lights as alerting stimuli 
Nighttime Experiments 

 40 lux of blue (470-nm) and red (630-nm) lights increased 
performance and heart rate compared to dim light at night 

Sponsor: Office of Naval Research 

-15

-10

-5

0

5

10

15

20

25

30

35
dark red blue

P
e
rf

o
rm

a
n

c
e
 (

s
p
e

e
d

 d
if
fe

re
n

ti
a
l)

after – 
before

after – 
before

after – 
before

H
R

 d
if
fe

re
n

c
e

-4

-3

-2

-1

0

1

2

3

4
dark red blue

after – 
before

after – 
before

after – 
before

33 



© 2011 Rensselaer Polytechnic Institute. All rights reserved. 

“Blue” and “red” light as alerting stimuli 
Nighttime Experiments 

 Only short-wavelength 
(blue) light affected 
melatonin levels at night 

 Both short- (blue) and 
long-wavelength (red) 
lights affected cortisol and 
alpha amylase at night,  
but in opposite ways 

  

34 

Figueiro, M. G., & Rea, M. S. (2010). The effects of red and blue lights 
on circadian variations in cortisol, alpha amylase, and melatonin. 
International Journal of Endocrinology, 829351. 

Sponsor: Office of Naval Research 
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“Red” and “white” lights as alerting stimuli 
Nighttime Experiments 

 Studies showed that red light, which does not 
suppress nocturnal melatonin can: 

› Improve certain types of performance, similar to  
white light 

35 

Sponsor: Office of Naval Research 
Figueiro, M. G., Sahin, L., Wood, B., & Plitnick, B. (2015). Light at night and measures of alertness 
and performance: Implications for shift workers. Biological Research for Nursing, In Press. 
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“Red” and “white” lights as alerting stimuli 
Nighttime Experiments 

Alpha theta power Alpha power 

 Studies showed that red light, which does not suppress 
nocturnal melatonin can: 

› Improve subjective and objective measures of alertness 

Sponsor: Office of Naval Research 

Figueiro, M. G., Sahin, L., Wood, B., & Plitnick, B. (2015). Light at night and measures of alertness 
and performance: Implications for shift workers. Biological Research for Nursing, In Press. 

25 
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“Red” “blue” and “white” lights as alerting stimuli 
Daytime Experiments 

 Exposure to 40 lux of long-wavelength light  
increased alertness in the afternoon 

 Exposure to 200 lux of long-wavelength (red) light  
and 360 lux of 2650 K lights in the afternoon also 
increased alertness in the afternoon 

 

37 

Sponsor: Office of Naval Research (N00014-11-1-0572) 

Sahin, L., & Figueiro, M. G. (2013). Alerting effects of short-wavelength (blue) and long-wavelength (red) lights in the afternoon. Physiology and Behavior, 116-117, 1-7. 
Sahin, L., Wood, B., Plitnick, B., & Figueiro, M. G. (2014). Daytime light exposure: Effects on biomarkers, measures of alertness, and performance. Behavioural Brain Research, 274, 176. 
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“Red” and “white” lights as alerting stimuli 
Daytime Experiments 

38 

200 lux of long-wavelength (red) and 2650 K lights  
increase performance in short-term tasks 

Sponsor: Office of Naval Research (N00014-11-1-0572) 

Sahin, L., Wood, B., Plitnick, B., & Figueiro, M. G. (2014). Daytime light exposure: Effects on biomarkers, measures of alertness, and 
performance. Behavioural Brain Research, 274, 176-185. 
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It is not just about blue light 

 Low to moderate levels of red light (between 40-
300 lux at eye level), which does not affect 
melatonin levels or phase shift the circadian clock 
was shown to: 

› Improve objective and subjective measures of alertness 
at night and during the day 

› Improve certain times of performance (reaction times)  
at night and during the day 

› Increase cortisol levels at night 

39 
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Jet lag 

Sleep disorders 

Neonatal 
   intensive 
     care units  

Seasonal affective 

disorder   

Space 

travel 

Older adults’ 

sleep patterns 

Adolescents’        
sleep   

   patterns 

  Night shift 
workers 

Breast 

cancer 

Performance 
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Applications 

 Treatment of mood disorders: Seasonal Affective 
Disorder (SAD) and non-SAD disorders 

• Mood disorders are associated with alterations in hormone cycles 
and disturbance of sleep/wake cycles. 

• SAD is distinguished by seasonal depressive episodes. 

• Light treatment is typically given in the morning. Afternoon or 
evening light therapy may also be considered if morning is 
inconvenient. 
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Lam, R. W., Levitt, A. J., Levitan, R. D., Enns, M. W., Morehouse, R., Michalak, E. E., & Tam, E. M. (2006). The Can-SAD 
study: a randomized controlled trial of the effectiveness of light therapy and fluoxetine in patients with winter seasonal 
affective disorder. American Journal of Psychiatry, 163(5), 805-812. 

Rosenthal, N. E., Sack, D. A., Gillin, J. C., Lewy, A. J., Goodwin, F. K., Davenport, et al. (1984). Seasonal affective disorder: a 
description of the syndrome and preliminary findings with light therapy. Archives of General Psychiatry, 41(1), 72-80. 

Terman, J. S., Terman, M., Lo, E. S., Cooper, T. B. (2001). Circadian time of morning light administration and therapeutic 
response in winter depression. Archives of General Psychiatry, 58, 69–75. 
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Applications 

 Bipolar disorder 

› Use of evening blue blockers increased regularity of sleep 
and reduced mania symptoms 

 

42 

Young Mania Rating Scale (YMRS) scores 
during the 15 days of hospitalization. The 
white background represents no glasses 
used, the blue background represents 
clear‐lensed glasses, and the orange 
background represents blue‐blocking 
glasses. 

Henriksen, T. E. G., Skrede, S., Fasmer, O. B., Hamre, B., Grønli, J., & Lund, A. (2014). Blocking blue light during mania – 
markedly increased regularity of sleep and rapid improvement of symptoms: a case report. Bipolar Disorders, 16 (8), 894-898. 
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Applications 

43 

Funding: Commander of Submarine Forces, Navy Bureau of Medicine and Surgery, 
and Office of Naval Research. 

 Lighting in 
Submarines 

› Combining a  
24-hour shift with 
enhanced circadian 
light during work 
resulted in: 

• Better sleep 

• Better alignment of 
melatonin with sleep 

• Feeling more awake 
during the work shift 

• Better entrainment 
of activity-rest with 
light-dark patterns 

Young, C. R., Jones, G. E., Figueiro, M. G., et al. (2015). At-Sea Trial of 24-h-Based Submarine Watchstanding Schedules 
with High and Low Correlated Color Temperature Light Sources. Journal of Biological Rhythms, 30(2), 144-154. 
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Applications 

 Delayed sleep phase disorder (DSPD) 
• Common in adolescents and young adults 

• Delayed bedtime, inability to entrain to daytime schedule 

• Light treatment in morning (after MCBT), light restriction  
in evening 

 

44 

Cole, R. J., Smith, J. S., Alcala, Y. C., Elliott, J. A., & Kripke, D. F. (2002). Bright-light mask treatment of delayed sleep phase 
syndrome. Journal of Biological Rhythms, 17(1), 89-101. 
 
Lack, L., Bramwell, T., Wright, H., & Kemp, K. (2007). Morning blue light can advance the melatonin rhythm in mild delayed sleep 
phase syndrome. Sleep and Biological Rhythms, 5(1), 78-80. 
 
Rosenthal, N. E., Joseph-Vanderpool, J. R., Levendosky, A. A., Johnston, S. H., Allen, R., Kelly, K. A., et al. (1990). Phase-shifting 
effects of bright morning light as treatment for delayed sleep phase syndrome. Sleep, 13(4), 354-361. 
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Evening light and melatonin suppression 

45 

Delayed sleep phase disorder (DSPD) 
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Applications 

46 

Orange-tinted  
Glasses 

Blue LED 
Goggles 

Light Mask 
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Applications 

 Circadian rhythm sleep disorder: Shift work type 
• Light therapy may align circadian rhythm with work schedule 

• Light therapy can provide alerting effect at night 

• Suppression of melatonin by light at night (LAN) is correlated 
with increased breast cancer risk 

47 

Boivin, D. B., & James, F. O. (2005). Light treatment and circadian adaptation to shift work. Industrial Health, 43(1), 34-48. 

Czeisler, C. A., Johnson, M. P., Duffy, J. F., Brown, E. N., Ronda, J. M., & Kronauer, R. E. (1990). Exposure to bright light and darkness to 
treat physiologic maladaptation to night work. New England Journal of Medicine, 322(18), 1253-1259. 

Lee, C., Smith, M. R., & Eastman, C. I. (2006). A compromise phase position for permanent night shift workers: circadian phase after two 
night shifts with scheduled sleep and light/dark exposure. Chronobiology International, 23(4), 859-875. 

Smith, M., Cullnan, E., & Eastman, C. (2008). Shaping the light/dark pattern for circadian adaptation to night shift work. Physiology & 
Behavior, 95(3), 449–456.  

Smith, M. R., Fogg, L. F., & Eastman, C. I. (2009). A compromise circadian phase position for permanent night work improves mood, fatigue, 
and performance. Sleep, 32(11), 1481-1489. 

Yoon, I. Y., Jeong, D. U., Kwon, K. B., Kang, S. B., & Song, B. G. (2002). Bright light exposure at night and light attenuation in the morning 
improve adaptation of night shift workers. Sleep, 25(3), 351-356. 
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Applications 

 Promote entrainment or increase acute alertness in 
dayshift workers 

• Morning light can promote entrainment 

• Morning light can increase cortisol awakening response 

• Light can provide alerting effect during the day, especially during 
the post-lunch dip hours 

• High levels of circadian light during the daytime may reduce 
impact of light at night on acute melatonin suppression 

48 

.  
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Lighting to promote alertness in daytime 
and rotating shift workers 

49 
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Applications 

 Older adults, including those with Alzheimer’s 
disease or other dementia (ADRD) 

• Disturbance in circadian rhythms due to deteriorating SCN 
function, reduced exposure to light and impaired visual 
perception 

• Prolonged wakefulness at night, compensated by daytime sleep 

• Robust light/dark pattern may minimize depression and make 
circadian rhythms more robust 
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Light therapy for persons with dementia 

 Alzheimer’s patients exposed to 1136 ±89 lux at the eye during  
the entire day showed an improvement in the circadian rest-activity 
rhythms disturbances 

 Riemersma-van der Lek et al. 2008 showed that long term (up to 3.5 
years) light therapy delivered to patients with dementia 

› Attenuated cognitive  
deterioration by 5%  

› Ameliorated depressive  
symptoms by 19%  

› Attenuated the increase in  
functional limitations over  
time by 53% 
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Light therapy for persons with dementia 
High correlated color temperature light 

 Sleep efficiency increased from 80% to 84% 

 For comparison, in another study, amyloid deposition, as 
assessed by Aβ42 levels, was present in those who had 
worse sleep quality, as  
measured by sleep efficiency  
(80.4% vs 83.7%) 

 Light significantly reduced  

    depression and agitation 
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Applications 
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A Model of the Human Circadian Timing 
Mechanism 

 Development of the Daysimeter and a  
model of the SCN’s limit cycle oscillator  
helps the LRC to “write a prescription”  
so that a person can receive a light-dark  
pattern that matches their desired rise  
and sleep times 

› A biological watch may 
track a person’s circadian  
time and provide a  
recommendation for when  
to receive or avoid light 
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Earth morning pulse 
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Earth evening pulse 
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Typical light profile 
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Internet 

The Swedish Healthy Home 
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Summary 

 Therapeutic light treatments have been shown to 
be effective at treating circadian related disorders 
› Light is a recognized treatment for Seasonal Affective 

Disorder  

› Lighting for older adults/dementia patients: ready for 
applications  

› Lighting for shift work: laboratory data are available, but 
they need to be tested in the field 

› Lighting for the general population: no claims can be 
made yet on how light affects performance, but light has 
a strong acute alerting effect on objective and subjective 
measures of alertness during the day 

• We are moving to a more “individualized” lighting solution 
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Take home messages 

 Morning light will help you maintain entrainment and 
will help you go to sleep earlier while evening light will 
delay the timing of your sleep 

 Light can also serve as a “cup of coffee” and increase 
alertness during the day and at night 
› But it is not just blue light! 

 Self-luminous displays should have the potential to 
suppress melatonin in the evening and delay sleep 
› Turn them off 2 h prior to desired bedtimes 

› Reduce brightness of screen 

› Reverse polarity (black background and white fonts) 

› Get a lot of light during the day – go outdoors 
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Take home messages 

 Disruption of circadian rhythms by exposure to too 
much light at night and/or too little light during the 
day can disrupt sleep and circadian rhythms 
› Circadian disruption has been associated with health 

risks, including diabetes, obesity, cancer and 
cardiovascular disease 

 Indoor light, especially home lighting, may be too 
dim during the day and too bright at night 

 Keep a regular schedule; go for a walk in the 
morning at the same time every day 

 A “boring life” may be a “healthy life” 
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Thank you! 

www.lrc.rpi.edu 

 

http://www.lrc.rpi.edu/programs/lighthealth/  

 

http://www.lrc.rpi.edu/resources/ 
CircadianStimulusCalculator_May2015.xlsx  

http://www.lrc.rpi.edu
http://www.lrc.rpi.edu/programs/lighthealth/
http://www.lrc.rpi.edu/programs/lighthealth/
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Questions? 

 Submit questions via the 

Q&A box located on the 

screen. 

 

 The Q&A box is monitored 

and questions will be 

forwarded to our 

presenters for response. 

 

 We will respond to as 

many questions as time 

permits. 
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How to Obtain CE Credit 

 

1. Go to URL http://dcoe.cds.pesgce.com  

2. Select the activity: 03 December 2015 Psychological Health Webinar 

3. This will take you to the log in page. Please enter your e-mail address and password. If 

this is your first time visiting the site, enter a password you would like to use to create 

your account. Select Continue. 

4. Verify, correct, or add your information AND Select your profession(s). 

5. Proceed and complete the activity evaluation 

6. Upon completing the evaluation you can print your CE Certificate.  You may also e-mail 

your CE Certificate. Your CE record will also be stored here for later retrieval. 

7. The website is open for completing your evaluation for 14 days. 

8. After the website has closed, you can come back to the site at any time to print your 

certificate, but you will not be able to add any evaluations. 

certificate, but you will not be able to add any evaluations. 
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Webinar Evaluation/Feedback  

We want your feedback! 

 

 Please complete the Interactive Customer Evaluation 

which will open in a new browser window after the 

webinar, or visit:  

https://ice.disa.mil/index.cfm?fa=card&sp=134218&s=10

19&dep=*DoD&sc=11 

 

 Or send comments to usarmy.ncr.medcom-usamrmc-

dcoe.mbx.dcoe-monthly@mail.mil 
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Chat and Networking 

 

Chat function will remain open 10 minutes after the 

conclusion of the webinar to permit webinar attendees to 

continue to network with each other. 
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Save the Date 
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Next DCoE Traumatic Brain Injury Webinar: 

 

Defense and Veterans Brain Injury Center “Head to Head” Study: A 

Psychometric Comparison of Brief Computerized 

Neuropsychological Assessment Batteries 

 

December 10, 2015; 1-2:30 p.m. (ET) 

 

  

Next DCoE Psychological Health Webinar: 

 

Year in Review, Clinical Practice Guideline: 2016 Post-traumatic 

Stress Disorder 

 

January 28, 2015; 1-2:30 p.m. (ET) 
 



DCoE Contact Info 

DCoE Outreach Center 

866-966-1020 (toll-free) 

dcoe.mil 

resources@dcoeoutreach.org 

73 


