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SLTBR 20" ANNUAL MEETING PROGRAM

Thursday, June 26, 2008

3:00 - 5:00 p.m.
6:00 - 9:00 p.m.

7:00 - 9:00 p.m.

SLTBR Board Meeting
Registration

Poster session with discussion

(Guest discussant: Dr. Norman Rosenthal)

A unique British Columbia wine and cheese tasting will be featured prior
to the poster session.

Friday, June 27, 2008

7:45 - 8:45 a.m.

8:45-9:00 a.m.

9:00 - 11:00 a.m.

9:00-9:30

9:30-10:00

10:00-10:30

10:30-11:00

11:00 - 11:30 a.m.

Registration, breakfast
President’s welcome

Symposium |I: (Chronobiological aspects of ADHD)

CORRELATION BETWEEN THE DLMO PHASE ANGLE
DISPLACEMENT FROM MID-SLEEP AND COGNITION AND
ATTENTION RATINGS IN ADOLESCENTS WITH ADHD.

G. Keepers, E. Collings, N. Mishra, L. Maron, A. Lewy

DISRUPTED CIRCADIAN RHYTHM IN ADULTS WITH ADHD AND
CHRONIC SLEEP ONSET INSOMNIA
M.M. Van Veen

CIRCADIAN PREFERENCE AND NEUROPSYCHOLOGICAL
FUNCTION IN ADULTS WITH ADHD: A CANADIAN SAMPLE
R.D. Levitan, Y. Rybak , B. Mackenzie, U. Jain, H.E. McNeely

A STUDY OF LIGHT THERAPY FOR ADULT ADHD
Y.E. Rybak, H.E. McNeely, B.E. Mackenzie, U.R. Jain, R.D. Levitan

Break



11:30 - 11.45 a.m.

12:00-1:30 p.m.

12:10-12:15

12:15-12:35

12:35-13:05

13:05 - 13:20

1:30 - 3:30 p.m.

1:30 - 1:50

1:50 - 2:10

2:10-2:30

2:30 - 2:50

2:50-3:10

3:10-3:30

PRESENCE OF CIRCADIAN PHASE RESETTING IN RESPONSE TO
BRIGHT LIGHT BEHIND THE KNEES?

A.J. Lewy, J.S. Emens, J. Songer, A.F. Rutherford, J.N. Rough,

N. Mishra

Industry Sponsored Symposium and Lunch (Preventative Strategies for
Managing Seasonal Major Depressive Disorder)
Note: This session is located at the Metropolitan Hotel.

INTRODUCTION
N. Goel

NON-PHARMACOLOGICAL STRATEGIES FOR THE PREVENTION
OF SEASONAL MAJOR DEPRESSIVE DISORDER

R.W. Lam

NEW PHARMACOLOGICAL STRATEGIES FOR THE PREVENTION
OF SEASONAL MAJOR DEPRESSIVE DISORDER

N.E. Rosenthal

PANEL DISCUSSION

Oral presentations |

SHORT EXPOSURE TO BLUE-ENRICHED WHITE LIGHT DOES NOT
IMPACT ALERTNESS LEVEL WHEN USED AT THE END OF THE
NIGHT

A.Sasseville, J.Houle, M.Hebert

BLUE-ENRICHED LIGHT IN THE WORKPLACE INCREASES SELF-
REPORTED ALERTNESS, PERFORMANCE, AND SLEEP QUALITY
L.J.M. Schlangen, A.U. Viola, L.M. James, D.J. Dijk

BRIGHT BLUE-ENRICHED VERSUS BRIGHT WHITE LIGHT TO
PHASE ADVANCE THE CIRCADIAN CLOCK
M.R. Smith, V.L. Revell, C.I. Eastman

POLYCHROMATIC LIGHTING COUNTERMEASURES FOR SPACE
EXPLORATION

G. Brainard, M. James, K. Cecil, M. Jablonski, B. Warfield, K. West, J. Ricker,
B. Byrne, E. Gerner, M. Rollag, J. Hanifin

THE ACUTE AND PHASE SHIFTING EFFECTS OF SHORT
WAVELENGTH LIGHT EXPOSURE IN OLDER INDIVIDUALS
T.L. Sletten, V.L. Revell, B. Middleton, K.A. Lederle, D.J. Skene

BRIGHT LIGHT: A NOVEL TREATMENT FOR POSTTRAUMATIC
STRESS DISORDER
S.D. Youngstedt, J.P. Ginsberg, D.A. Powell, C.E. Kline, M.R. Zielinski



3:30-4:00 p.m.
4:00 p.m.

7:00 p.m.

Break
SLTBR Annual Business Meeting

Annual Banquet
Kirin Restaurant, City Square Centre

Saturday, June 28, 2008

7:45 - 8:30 a.m.
8:30 - 10:00 a.m.

8:30-9:00

9:00-9:30

9:30-10:00

10:00 -10:30 a.m.

10:30 - 12:00 p.m.

10:30 - 10:50

10:50 - 11:10

11:10-11:30

11:30 - 11:50

12:00 - 1:30 p.m.

Registration, breakfast

Symposium |1 (Antidepressants, light and circadian rhythms)

CIRCADIAN EFFECTS OF ANTIDEPRESSANTS
D.B. Boivin

EVIDENCE-BASED USE OF ANTIDEPRESSANTS FOR SEASONAL
AFFECTIVE DISORDER

R.W. Lam

COMBINATION OF ANTIDEPRESSANTS AND LIGHT THERAPY FOR

SEASONAL DEPRESSION
A.J. Levitt

Break

Oral presentations 11

A WINTER STROOP IN SUB-CLINICAL SAD USING HIGH-DENSITY
ERPS AND S-LORETA
F. Jaspers-Fayer, 1. Taake, L. Buchy, M/ Liotti

COMORBIDITY OF DELAYED SLEEP PHASE AND AFFECTIVE
DISORDERS
D.F. Kripke

APILOT fMRI STUDY OF EMOTIONAL REACTIVITY IN SEASONAL
AFFECTIVE DEPRESSION
M. Liotti, F. Jaspers-Fayer, R. Lam

PREDICTORS OF WINTER DEPRESSION: LATITUDE, LONGITUDE,

AGE AND SEX
M. Terman, T.M. White, S. Fairhurst, G.H. Musa

Lunch



1:30 -3:30 p.m.

1:30-2:00

2:00-2:30

2:30-3:00

3:00-3:30

3:30 p.m.

4:00 - 6:00 p.m.

4:00 - 6:00 p.m.

Symposium 111 (Light Therapy: Looking to the Future)

EFFECT OF BRIGHT LIGHT ON FATIGUE IN BREAST CANCER
S. Ancoli-Israel, V. Trofimenko, M. Rissling, L. Natarajan, F. He, L. Liu

THE ALERTING EFFECTS OF LIGHT
M. Gordijn

QUANTIFYING CIRCADIAN ENTRAINMENT AND DISRUPTION
M.G. Figueiro, A. Bierman, J.D. Bullough, M.S. Rea

EFFECTS OF LIGHT ON BRAIN ACTIVITY RELATED TO WORKING
MEMORY AND EMOTION PROCESSING ASSESSED IN HUMANS

USING FMRI
G. Vandewalle

Closing remarks

Optional social event: Architectural walking tour of the “city of glass and
light’

Optional public educational event: ‘Update on SAD and hot topics from
the 2008 SLTBR meeting’ at UBC Robson Square Conference Centre

Talks with discussion, 4.30-5.30 p.m.

Dr. Namni Goel, University of Pennsylvania, providing
‘Highlights of the 2008 SLTBR meeting’

Dr. Raymond Lam, University of British Columbia, providing an overview of
‘SAD and light therapy’

Dr. Robert Levitan, University of Toronto, President, SLTBR, talking on
‘Bodyclocks and ADHD’

Dr. Erin Michalak, University of British Columbia, talking on
‘Self-management strategies for depression’



SLTBR 20™ ANNUAL MEETING

POSTER PRESENTATIONS

REST ACTIVITY CYCLES ACCORDING TO TIME MANAGEMENT IN
BENEDICTINE MONASTERIES
R. Ciancaglini, S. Baccanelli, S. Riva

A RANDOMIZED, PLACEBO-CONTROLLED TRIAL OF BRIGHT LIGHT AND DIM
GREEN LIGHT FOR TREATMENT OF SEASONAL AFFECTIVE DISORDER
R.K. Flory, B.B. Bowers

PATTERN OF ROD ERG MODULATION BY RECENT LIGHT HISTORY:
A POSSIBLE MARKER OF SEASONAL AFFECTIVE DISORDER
A.M. Gagné, M,Hébert

CORRELATION BETWEEN THE DLMO PHASE ANGLE DISPLACEMENT FROM
MID-SLEEP AND COGNITION AND ATTENTION RATINGS IN ADOLESCENTS
WITH ADHD.

G. Keepers, E. Collings, N. Mishra, L. Maron, A. Lewy

SPECTRAL CHARACTERISTICS OF LIGHT THERAPY LAMPS
S. Kyburz, V. Bromundt, P Oelhafen, R. Steiner, C. Cajochen, A. Wirz-Justice

NEUROIMMUNE FUNCTION IN PATIENTS WITH SEASONAL AFFECTIVE
DISORDER
R.W. Lam, C. Song, E.M. Tam, E.E. Michalak, L.N. Yatham

CIRCADIAN PREFERENCE AND NEUROPSYCHOLOGICAL FUNCTION IN
ADULTS WITH ADHD: A CANADIAN SAMPLE
R.D. Levitan, Y. Rybak, B. Mackenzie, U. Jain, H.E. McNeely

CORTISOL AS PREDICTOR IN MAJOR DEPRESSION
K. Martiny, M. Lunde, M. Unden, H. Dam, P. Bech

SEASONAL PHOTOPERIODISM IN ZEBRAFISH - EVIDENCE OF DAYLENGTH
EFFECTS ON PITUITARY HORMONE EXPRESSION
J. Olsen, D. Whitmore

LACK OF EFFICACY OF ARMODAFINIL IN SEASONAL AFFECTIVE DISORDER
IN ASMALL CONTROLLED STUDY
S.S. Shreeram, H. DiFebo, B. D’Souza, N.E. Rosenthal



EVENING MELATONIN RELEASE AND CONTRAST SENSITIVITY IN PATIENTS
WHO RECEIVED LIGHT THERAPY FOR BIPOLAR DISORDER
D. Sit, M. Terman, E. Waxman, B. Hanusa, K. Wisner

THE ACUTE AND PHASE SHIFTING EFFECTS OF SHORT WAVELENGTH LIGHT
EXPOSURE
T.L. Sletten, V.L. Revell, B. Middleton, K.A. Lederle, D.J. Skene

OSCILLATING RIGHT-LEFT VESTIBULAR DYSFUNCTION IN BIPOLAR DISEASE

A.M. Soza Ried, B. Certanec, J. Reyes

TEMPORAL VARIATION IN DEPRESSIVE SYMPTOMS AND RUMINATION IN
WINTER
J.C.H. Tan, D. Dupuis

EATING CHARACTERISTICS IN SEASONAL AND NONSEASONAL MOOD
CHANGES
J.C.H. Tan, K. Prystanski

DISRUPTED CIRCADIAN RHYTHM IN ADULTS WITH ADHD AND CHRONIC
SLEEP ONSET INSOMNIA
M.M. Van Veen

SEASONALITY IN AFFECTIVE DISORDERS
W.H. Winthorst, P.P. Mersch, Y. Meesters, B. Penninx, W.A. Nolen

BRIGHT LIGHT TREATMENT FOR HIGH-ANXIOUS YOUNG ADULTS
S.D. Youngstedt, J.P. Ginsberg, C.E. Kline, M.R. Zielinski

THE MULLER CELLS’ FUNCTION AS AN INDICATOR OF OVERDOSE IN LIGHT
THERAPY
M. Zueva, I. Tsapenko, S. Zaguskin

10
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CIRCADIAN EFFECTS OF ANTIDEPRESSANTS
D.B. Boivin
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POLYCHROMATIC LIGHTING COUNTERMEASURES FOR SPACE
EXPLORATION

G. Brainard, M. James, K. Cecil, M. Jablonski, B. Warfield, K. West, J. Ricker,
B. Byrne, E. Gerner, M. Rollag, J. Hanifin
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QUANTIFYING CIRCADIAN ENTRAINMENT AND DISRUPTION
M.G. Figueiro, A. Bierman, J.D. Bullough, M.S. Rea
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LIGHT AND DIM GREEN LIGHT FOR TREATMENT OF SEASONAL
AFFECTIVE DISORDER

R.K. Flory, B.B. Bowers
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PATTERN OF ROD ERG MODULATION BY RECENT LIGHT
HISTORY: A POSSIBLE MARKER OF SEASONAL AFFECTIVE
DISORDER

A.M. Gagné, M,Hébert
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THE ALERTING EFFECTS OF LIGHT
M. Gordijn

14

A WINTER STROOP IN SUB-CLINICAL SAD USING HIGH-DENSITY
ERPS AND S-LORETA
F. Jaspers-Fayer, 1. Taake, L. Buchy, M. Liotti

25

CORRELATION BETWEEN THE DLMO PHASE ANGLE
DISPLACEMENT FROM MID-SLEEP AND COGNITION AND
ATTENTION RATINGS IN ADOLESCENTS WITH ADHD.

G. Keepers, E. Collings, N. Mishra, L. Maron, A. Lewy 13

26

COMORBIDITY OF DELAYED SLEEP PHASE AND AFFECTIVE
DISORDERS
D.F. Kripke

27

SPECTRAL CHARACTERISTICS OF LIGHT THERAPY LAMPS
S. Kyburz, V. Bromundt, P Oeclhafen, R. Steiner, C. Cajochen, A. Wirz-Justice

28
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EVIDENCE-BASED USE OF ANTIDEPRESSANTS FOR SEASONAL 30
AFFECTIVE DISORDER

R.W. Lam

NON-PHARMACOLOGICAL STRATEGIES FOR THE PREVENTION 31
OF SEASONAL MAJOR DEPRESSIVE DISORDER

R.W. Lam

NEUROIMMUNE FUNCTION IN PATIENTS WITH SEASONAL 32
AFFECTIVE DISORDER

R.W. Lam, C. Song, E.M. Tam, E.E. Michalak, L.N. Yatham

CIRCADIAN PREFERENCE AND NEUROPSYCHOLOGICAL 34
FUNCTION IN ADULTS WITH ADHD: A CANADIAN SAMPLE

R.D. Levitan, Y. Rybak , B. Mackenzie, U. Jain, H.E. McNeely

COMBINATION OF ANTIDEPRESSANTS AND LIGHT THERAPY 35
FOR SEASONAL DEPRESSION

A.J. Levitt

PRESENCE OF CIRCADIAN PHASE RESETTING IN RESPONSE TO 36
BRIGHT LIGHT BEHIND THE KNEES?

A.J. Lewy, J.S. Emens, J. Songer, A.F. Rutherford, J.N. Rough, N. Mishra

A PILOT fMRI STUDY OF EMOTIONAL REACTIVITY IN SEASONAL 37
AFFECTIVE DEPRESSION

M. Liotti, F. Jaspers-Fayer, R. Lam

CORTISOL AS PREDICTOR IN MAJOR DEPRESSION 38
K. Martiny, M. Lunde, M. Unden, H. Dam, P. Bech

SEASONAL PHOTOPERIODISM IN ZEBRAFISH - EVIDENCE OF 39
DAYLENGTH EFFECTS ON PITUITARY HORMONE EXPRESSION

J. Olsen, D. Whitmore

NEW PHARMACOLOGICAL STRATEGIES FOR THE PREVENTION 40
OF SEASONAL MAJOR DEPRESSIVE DISORDER

N.E. Rosenthal

A STUDY OF LIGHT THERAPY FOR ADULT ADHD 41
Y.E. Rybak, H.E. McNeely, B.E. Mackenzie, U.R. Jain, R.D. Levitan

SHORT EXPOSURE TO BLUE-ENRICHED WHITE LIGHT DOES NOT 42
IMPACT ALERTNESS LEVEL WHEN USED AT THE END OF THE

NIGHT

A. Sasseville, J.Houle, M.Hebert

BLUE-ENRICHED LIGHT IN THE WORKPLACE INCREASES SELF- 43

REPORTED ALERTNESS, PERFORMANCE, AND SLEEP QUALITY
L.J.M. Schlangen, A.U. Viola, L.M. James, D.J. Dijk
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AFFECTIVE DISORDER IN A SMALL CONTROLLED STUDY
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PATIENTS WHO RECEIVED LIGHT THERAPY FOR BIPOLAR
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D. Sit, M. Terman, E. Waxman, B. Hanusa, K. Wisner

THE ACUTE AND PHASE SHIFTING EFFECTS OF SHORT 48
WAVELENGTH LIGHT EXPOSURE IN OLDER INDIVIDUALS
T.L. Sletten, V.L. Revell, B. Middleton, K.A. Lederle, D.J. Skene

BRIGHT BLUE-ENRICHED VERSUS BRIGHT WHITE LIGHT TO 49
PHASE ADVANCE THE CIRCADIAN CLOCK
M.R. Smith, V.L. Revell, C.I. Eastman

OSCILLATING RIGHT-LEFT VESTIBULAR DYSFUNCTION IN 51
BIPOLAR DISEASE
A .M. Soza Ried, B. Certanec, J. Reyes

TEMPORAL VARIATION IN DEPRESSIVE SYMPTOMS AND 52
RUMINATION IN WINTER
J.C.H. Tan, D. Dupuis
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MOOD CHANGES
J.C.H. Tan, K. Prystanski
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LONGITUDE IN RELATION TO PHOTOPERIOD AND SUNRISE
M. Terman, T.M. White, S. Fairhurst, G.H. Musa

EFFECTS OF LIGHT ON BRAIN ACTIVITY RELATED TO WORKING 58
MEMORY AND EMOTION PROCESSING ASSESSED IN HUMANS
USING FMRI
G. Vandewalle

DISRUPTED CIRCADIAN RHYTHM IN ADULTS WITH ADHD AND 59
CHRONIC SLEEP ONSET INSOMNIA

M.M. Van Veen

SEASONALITY IN AFFECTIVE DISORDERS 60

W.H. Winthorst, P.P. Mersch, Y. Meesters, B. Penninx, W.A. Nolen
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ADULTS
S.D. Youngstedt, J.P. Ginsberg, C.E. Kline, M.R. Zielinski
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BRIGHT LIGHT: ANOVEL TREATMENT FOR POSTTRAUMATIC 63
STRESS DISORDER
S.D. Youngstedt, J.P. Ginsberg, D.A. Powell, C.E. Kline, M.R. Zielinski
THE MULLER CELLS’ FUNCTION AS AN INDICATOR OF 65
OVERDOSE IN LIGHT THERAPY
M. Zueva, 1. Tsapenko, S. Zaguskin

67

AUTHOR INDEX
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EFFECT OF BRIGHT LIGHT ON FATIGUE IN BREAST CANCER
S. Ancoli-1srael*??, V. Trofimenko?, M. Rissling®, L. Natarajan’, F. He*, L. Liu*?

'Department of Psychiatry, University of California, San Diego; *VASDHS; *SDSU/UCSD
JDP in Clinical Psychology; ‘Department of Family and Preventive Medicine

Objectives: Women with breast cancer complain of poor sleep and fatigue before and during
chemotherapy. We have shown that women undergoing chemotherapy have little bright light
exposure, yet it is known that bright light can improve sleep and might have an alerting effect.
We present preliminary data from an on-going study that addresses whether bright light
improves sleep and fatigue in women with breast cancer undergoing chemotherapy.

Methods: 20 women (mean age=52.6 years, SD=8.7, range: 32-70 years) diagnosed with
stage [-III breast cancer were randomized into two treatment groups: bright white light
(BWL; n=10) or dim red light (DRL; n = 10). Each woman was instructed to self-administer
light therapy with Litebook for 30 minutes every morning during their first 4 cycles of
anthracycline-based chemotherapy. Sleep/wake activity was recorded with actigraphy
(Ambulatory Monitoring, Inc. and Mini-Mitter, Respironics) for 72-hours at baseline (pre-
chemotherapy) and during cycles 1 and 4. Fatigue was assessed with the Multidimensional
Fatigue Symptom Inventory — Short Form (MFSI-SF) pre-chemotherapy (baseline, BL) and
during cycle 4 week 1 (C4W1). Mixed models were developed with group, cycle of
chemotherapy, and the group-phase interaction included as covariates.

Results: In general, sleep and fatigue either improved or remained the same in the BWL
group, but got worse in the DRL group (p<0.005).

BWL (n=10) DRL (n=10)

Baseline Cycle 4 | Baseline Cycle 4

(mean [SD]) | (mean [SD]) | (mean [SD]) | (mean [SD])
Total sleep time (min) 407 [95] 429 [81] 448 426
E?IVneid;;: time after sleep onset 101 [72] 89 [40] 70 [33] 81 [44]
Fatigue (lower is better) 17.6 [8.5] 15[7.1] -1 [4.3] 19.1 [9]

Conclusions: Preliminary results suggest that bright white light may prevent a worsening of
sleep and fatigue in women with breast cancer undergoing chemotherapy. We continue to
collect data to examine the relationship between sleep, fatigue and light exposure.

Keywords: Light, Cancer, Chemotherapy, Sleep, Fatigue

Funding Support: Litebook Company Ltd., CBCRP 111B-0034, NCI CA112035, Moores
UCSD Cancer Center, and the Research Service of the VASDHS.
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CIRCADIAN EFFECTS OF ANTIDEPRESSANTS
D.B. Boivin

Centre for Study and Treatment of Circadian Rhythms, Douglas Mental Health University
Institute, Department of Psychiatry, McGill University

Objectives: Sleep-wake disturbances are frequent in major depressive disorder (MDD) and
are characterized by insomnia, hypersomnia, excessive daytime sleepiness, and lack of
energy. Nearly 80% of depressed patients report insomnia which is also a clear risk factor for
developing depression. Patients recovering from depression are at greater risk of relapse if
they present residual sleep disturbances. There is evidence to suggest that abnormal circadian
rhythms and/or an abnormal temporal relationship between the sleep schedule and the
endogenous circadian system might contribute to the severity of depression. Current
antidepressant drugs were historically developed with a primary focus on their mood
enhancing effects regardless of their action on sleep. The aim of the presentation is to review
the simultaneous action of current antidepressant drugs on sleep and depression in the context
of the clinical implication of sleep disturbances in MDD.

Methods: This presentation will briefly review evidences for a supporting a role of the
circadian system in the physiopathology of MDD. We will also present results of an ultra-
rapid sleep-wake cycle protocol conducted in a time isolation laboratory that was designed to
investigate the circadian variation of sleep in bipolar affective disorder (BPD). Following this
presentation, we will review the effects of several antidepressants on sleep of MDD patients.

Results: Sleep-wake cycle and circadian disturbances reported in MDD suggest a state of
“over arousal” and are consistent with a circadian involvement in MDD patients. Our results
from time isolation studies also support a disruption of sleep production and/or the circadian
regulation of sleep in BPD. Various antidepressants exert different actions on the sleep-wake
cycle, some improving sleep whereas others are disturbing sleep despite their antidepressant
action.

Conclusions: These lines of evidence suggest that a misalignment between the endogenous
circadian system and the sleep-wake cycle might contribute to the clinical status of patients
suffering from MDD. In this context, antidepressants that simultaneously improve sleep
and/or circadian disturbances appear advantageous for patients’ well-being.

Keywords: Depression, Circadian rhythms, Sleep, Antidepressant, Melatonin

Funding support: Canadian Institute of Health Research, Fond de la Recherche en Santé du
Québec.
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POLYCHROMATIC LIGHTING COUNTERMEASURES FOR SPACE
EXPLORATION

G. Brainard, M. James, K. Cecil, M. Jablonski, B. Warfield, K. West, J. Ricker, B.
Byrne, E. Gerner, M. Rollag, J. Hanifin

Department of Neurology, Thomas Jefferson University, Philadelphia, PA 19107

Objectives: Risk factors for the health and safety of astronauts and ground crews during
space exploration missions include disturbed circadian rhythms and altered sleep-wake
patterns [1]. Resulting in decreased alertness, concentration, and performance, such problems
can threaten the safety and objectives of space missions. In studies with astronauts, pre-launch
light treatment has been used to help entrain circadian rhythms and sleep-wake patterns [2-4].
Analytic action spectra employing monochromatic light exposures in rodents, nonhuman
primates, and humans show that the peak wavelength sensitivity for the circadian system is in
the blue portion of the visible spectrum, fundamentally different from that of the classical
visual system [5]. Preliminary studies with two spectrally different white-appearing
fluorescent light sources have shown that modifying the spectral content of a polychromatic
light can modify its potency for neuroendocrine regulation in healthy human subjects [6,7].
The aim of the following study is to characterize a fluence response curve for melatonin
suppression with a polychromatic fluorescent source that is so deeply blue-enriched that its
emitted light no longer appears white.

Methods: Eight healthy females and males with normal color vision are participating in this
study (mean age 23.9 + 0.9). The light exposure system consists of a 119 x 120 c¢m flat panel
with highly blue-enriched fluorescent lamps which subjects view face-on at a distance of 30
cm to achieve a full visual field exposure. The volunteers' pupils are freely reactive during the
polychromatic light exposures between 2:00 and 3:30 AM. When the study is complete, each
volunteer will have been exposed to nine irradiances of blue-enriched light (0.8 to 1500
uW/cm?) and a dark control exposure with at least one week between each experiment. Blood
samples are quantified for melatonin by radioimmunoassay.

Results: More than 60 of the planned 80 exposures have been completed. A preliminary one-
way ANOVA was used to compare both plasma melatonin % change scores and control-
adjusted % change scores. The data show a significant intensity-related suppression of
melatonin (p<0.01). A preliminary plot of the mean and SEM melatonin control-adjusted %
change data against a four parameter sigmoidal fluence-response curve has a high coefficient
of correlation (R*>0.95).

Conclusions: Working with both monochromatic and polychromatic stimuli, the goal of our
research is to optimize light as a countermeasure for circadian and sleep disruption during
space exploration [8]._Preliminary assessment of data from the study shows that the highly
blue-enriched fluorescent lights suppressed plasma melatonin in healthy young subjects in a
clear dose-response pattern with higher irradiances eliciting progressively stronger hormone
suppressions. Completion of this study will permit direct comparison to the potency of the
white-appearing fluorescent light in our earlier studies [6, 7]. Together, these data provide an
important step towards characterizing the human circadian system’s response to differing
spectral blends in polychromatic fluorescent light. These findings open the door for
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optimizing light as a countermeasure for sleep and circadian disruption during space
exploration as well as applications on earth.
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REST ACTIVITY CYCLES ACCORDING TO TIME MANAGEMENT IN
BENEDICTINE MONASTERIES

R. Ciancaglini®, S. Baccanelli? S. Riva?

'Clinic for Orofacial Pain, Headache and Temporomandibular Disorders, Dipartimento di
Scienze e Tecnologie Biomediche, University of Milan, Milan, Italy; *Smiline Stress Clinic,
Milan, Italy; 3Pharmacist, Frossasco (Turin), Italy.

Objectives: In order to assess the timing and rest/activity proportion inside the life schemes
(Regola) of benedictine monasteries, we carried out a survey by consultation of acknowledged
literature and direct interviews (questionnaires).

Methods: We examined the duration of rest (sleep time, eating time and activities with a
limited physical task like prayers, chants, meditation etc.) campared with high task activities

(work) assessing the duration of the abovementioned in hours and minutes.

Results: The scheme of daily activity in wintertime was the following:

Rest/Activity Total Hours (minutes)
Monastery 1 Monastery 2 Monastery 3
5.30 (min. 330) 4.30 (min.270) 6.00 (min.360)
REST
WORK 3.00 (min. 180) 4.30 (min.270) 1.45 (min.105)
REST 2.15 (min. 135) 2.30 (min.150) 2.45 (min.165)
WORK 2.15 (min.135) 2.00 (min.120) 2.45 (min. 165)
SLEEP 8.15 (min. 495) 8.00 (min.480) 8.00 (min.480)

Conclusions: The analysis of rest and activity (work) time clearly shows what follows:

e in the morning a mild/moderate activity and long rests are scheduled (prayers and
chants)

e Such practices last approximately 5 hours (300 minutes) ranging from 4.30 (270 min.)
to 6.00 (360 min.).

e the high task activities (work) performed in the morning last approximately 3 hours
(180 min.) with wide differences between the monasteries ranging from 1.45 (105) to
4.30 (270 min.).

e After noon the working times (high task) follow the rest, and last about 2.30 hours
(150 min) with little differences between the monasteries (min 2.15 - max 2.45).

e The duration of working activities results shorter of about 20% as an average when
comparing the afternoon with the morning.

e An equal amount of duration in time devoted to rest and working activities is a
common characteristic of the central daytimes.

e A long time for sleep (8 hours and over) is a common feature in the lifestyles in all the
three monasteries investigated.

Keywords: Rest/Activity Cycles, Work, Sleep, Lifestyles
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QUANTIFYING CIRCADIAN ENTRAINMENT AND DISRUPTION
M.G. Figueiro, A. Bierman, J.D. Bullough, M.S. Rea

Lighting Research Center, Rensselaer Polytechnic Institute, Troy, NY

The suprachiasmatic nuclei (SCN) serve as the mammalian brain’s internal master clock,
orchestrating the circadian rhythms of a wide variety of biological functions, including sleep,
core body temperature, hormone production, alertness, cell division, and DNA repair. Light
and dark regulate SCN timing so that, in the natural world, every circadian rhythm would be
coordinated with the 24-hour cycle of day and night. Several lines of research, from
epidemiology to controlled studies with animal models, indicate that disruption of the natural,
24-hour light-dark cycle increases morbidity and mortality. Ecological studies of human
exposures to light are virtually nonexistent, however, making it impossible to determine if, in
fact, light-induced circadian disruption is related to human health.

A newly developed field measurement device, the Daysimeter, was used to record circadian
light exposure and activity profiles in day-shift and in rotating-shift nurses. Using a technique
from signal processing known as phasor analysis, it was possible to quantify circadian
entrainment/disruption in these two groups of nurses in terms of the synchrony between light-
dark exposure patterns and activity-rest patterns. As might be expected, the synchrony
between light-dark and activity-rest patterns was high for day-shift nurses but low for the
rotating-shift nurses. The same technique was applied to wheel running data for two groups of
nocturnal rodents (Rattus norvegicus), one subjected to a conventional 12L:12D photoperiod
and the other on a 48-hour reversing 12L:12D photoperiod. There was a remarkable
correspondence between the magnitudes of circadian entrainment/disruption for the day-shift
nurses and for the rats on the 12L:12D photoperiod and between the magnitudes of circadian
entrainment/disruption for the rotating-shift nurses and the rats on the 48-hour reversing
photoperiod.

Phasor analysis enables quantitative comparisons of circadian entrainment/disruption across
species and should enable researchers to bridge actual human experiences of light and dark to
parametric studies of light-induced circadian disruption in animal models used in health-
related research. Phasor analysis should also enable systematic investigations of a wide range
of biological functions as they are affected by circadian entrainment/disruption and may
portend a very large leap forward in understanding of how light and darkness affects health in
modern humans.
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A RANDOMIZED, PLACEBO-CONTROLLED TRIAL OF BRIGHT LIGHT AND
DIM GREEN LIGHT FOR TREATMENT OF SEASONAL AFFECTIVE DISORDER

R.K. Flory, B.B. Bowers

Department of Psychology, Hollins University, Roanoke, VA 24020

Objectives: Bright white light is an effective treatment for Seasonal Affective Disorder
(SAD) but is not recommended for patients with ocular diseases or abnormalities. Although
low-intensity green light is as effective as bright light in producing circadian phase advances
in subjects with SAD (Lewy et al., abstract of SLTBR meeting, 4: 11, 1993), no study has
directly compared the effectiveness of dim green with that of bright white light in treating this
disorder. We evaluated the effects of dim green light, bright white light, and a placebo
treatment (low-density negative ions) on the symptoms of SAD in women.

Methods: Each of 30 women with SAD was randomly assigned to receive 20 daily 30-
minute sessions of either 10,000 lux bright white light, 400 lux dim 500 nm green light, or
low-density negative ions (~ 4.0 x 10” ions/cm’). Each completed a treatment expectancy
questionnaire prior to treatment, and each completed The Structured Interview Guide for the
Hamilton Depression Rating Scale, SAD Version, Self-Rating (SIGH-SAD-SR) and the Beck
Depression Inventory (BDI) prior to, at the midpoint of, and following the 20-day treatment
period. Treatment sessions were scheduled during morning hours in January 2005 and 2006
when the daily photoperiod was relatively short.

Results: Pretreatment expectations did not significantly differ across treatment groups
(Kruskal-Wallis test; p = 0.086). All measures (SIGH-SAD-SR, the 21-item Hamilton
Depression Rating (HAM-D) and 8-item atypical SAD symptoms (ATYP) scales of the
SIGH-SAD-SR, and the BDI) showed a significant decrease (p from ANOVA <0.001) across
assessment times, and this decrease was greatest for the white light group. Bright light
resulted in significantly lower post-treatment SIGH-SAD-SR and BDI scores (p from
ANOVA <0.001) as well as HAM-D scores (p from ANOVA <0.05) than did the green light
or placebo treatments. The percentage of participants meeting either of two clinical remission
criteria was higher for the white light condition than for either of the other two treatments.

Conclusions: The antidepressant effect of bright white light was superior to that of dim green
light or placebo as evidenced by its pattern of effect across treatment sessions as well as by its
final effect on measures of SAD. The finding that dim green light showed some effectiveness
in alleviating of SAD suggests that this treatment may be a viable option for SAD sufferers
who have difficulty tolerating bright light.

Key Words: Seasonal Affective Disorder, Phototherapy, Negative lonization
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PATTERN OF ROD ERG MODULATION BY RECENT LIGHT HISTORY:
A POSSIBLE MARKER OF SEASONAL AFFECTIVE DISORDER

AM. Gagné, M,Hébert

Centre de Recherche Université Laval Robert-Giffard, Ophthalmologie Department,
Université Laval, Quebec, Canada.

Objectives: In human, the rod ERG response appears to be modulated by the amount of prior
light exposure (Gagne et al. Psychiatry Res, 2007). Following a protocol in which the
electroretinogram (ERG) was recorded after a 60 min exposure to various light conditions (5,
100 and 10,000 lux), it was the 5 lux condition that yielded the highest rod ERG response.
Since a decrease in rod sensitivity was shown to occur in winter in SAD patients (Hebert et al.
Psychiatry Res, 2004) we challenged SAD patients to the same protocol in both winter and
summer.

Methods: Eleven normal controls and twelve SAD patients were exposed for 60 min to three
different light conditions (5, 100 and 10,000 lux) separated by an interval of at least 1 day.
After each light condition, a 30 min period of complete dark adaptation was performed. In
both seasons, rod ERG responses were recorded over a range of intensities to detect the
saturating maximum response.

Results: Three-way ANOVA revealed an interaction Groupe X Condition (F2, 200= 33.69;
P<0.0001). Compared to the 100 lux condition (which yielded to a similar rod saturating
maximum in both groups), the 5 lux condition produced significantly higher rod response in
normal controls whereas the 10,000 lux condition produced significantly lower rod response
in SAD patients (P<0.0001). This pattern did not differ across seasons.
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Fig.1: Individuals relative Vmax following 10,000 lux and 5 lux light exposure when compared to the
controls (100 lux Vmax = 100%) in winter and summer.
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Conclusions: In this study, 100 lux was used as a control condition because it represents
normal indoor ambient light exposure. Of interest, both group responded similarly to this
condition. However, when compared to this condition, 5 lux seemed to increase rod function
in normal controls only, whereas 10,000 lux seemed to decrease it in SAD patients only.
Although we cannot explain the underlying mechanism of these adaptation patterns, it is of
interest to point out that the particular pattern observed in SAD may represent a marker of the
pathology since it was observed even in the remitted state in summer.

Keywords: Seasonal Affective Disorder, ERG, Light, Retinal Sensitivity, Rod.
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THE ALERTING EFFECTS OF LIGHT
M. Gordijn

Department of Chronobiology, University of Groningen, Haren, The Netherlands

Humans are diurnal, so the light phase relates to wakefulness. The relationship between light
and wakefulness is more than a temporal coincidence: light has an acute alerting effect in
humans, although, admittedly this has mainly been studied during the night. At that time, light
exposure decreases sleepiness'. A dose response curve for the alerting effects of light shows
that compared to dim light (<10 Iux), light levels between 100 and 200 lux already induce a
50% reduction of sleepiness', although it seems necessary to illuminate the whole retina to
obtain these effects’. The spectral sensitivity of the photoreceptive system for the alerting
effects of light is similar as 