BRIGHTEN YOUR LIFE

By Daniel F. Kripke, M.D.

with the assistance of Beverly Trainer

This little book tells you about bright light
treatment, how it can be used, and why we need it.
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1. WEWILT IN THE DARK

Think about the dark dungeons of despair, the heart of darkness, the gloominess of afunered
mood. Thislanguage tells us what people have dways known. Sadnessrules whereit is dark.

Think about a person who has Seen the Light. Think about brilliance. Think how we describe
the scintillating joy of love by Snging, "You are my sunshine” We know that light makes us happier.

Take arose or apetuniaindoors and it will wilt. Bring a peach or an gpple tree indoors, and
you will get no fruit. Only afew houseplants will flourish indoors. People are smilar.

People were designed to be outside. It is part of what makes us human. Perhaps somewhere
back in evolution, our ancestors may have resembled monkeys or chimpanzees who climbed trees and
lived in dark forests. For example, the “ Gorillas In The Migt” lived in agloomy rainforest. In contradt,
as our ancestors became human, they moved out more into equatorid fields and savannahs, became
able to run further, and started looking about further for food. Some seasons had clear bright sun every
day and some had rain, but it was aways bright near the equator where they lived. Much of the time,
there was hardly even partia shade. Our modern human ancestors became intelligent in places which
were indeed very sunny. Itisfor such alifethat our bodies are adapted.

When people settled down, about the time that recorded history began, our ancestors were till
outdoors people. The men were outdoors hunting, fishing, farming, and fighting. The women were
outdoors farming aso, when they were not gathering food, grinding grains, weaving, cooking, or doing
other things done mostly outsde. Humans still spend much of their time outdoors where most people
live: in Ching, in Indiaand in many of the tropicd developing countries. Indoors, we may wilt.

1.A. Modern people get lesslight

Only in recent generations, as society urbanized, did people begin spending most of their time
indoors. Evenin my lifetime, we have moved more indoors. Asalittle boy, | went outdoors every day
to play, even in the winter. | walked to school and back, whereas more contemporary children ride.
When television arrived, kids came indoors more, but we sill played outside, because the attraction of
the fuzzy black and white tube or the radio of my boyhood years was hardly comparable to modern
televison sdections. How different it is today, when people of every age group spend so many hours
watching televison. With often dozens of channels on the cable or satellite, there is dways something
fascinating for every taste. Big screen color has extra attraction, dso. Asif that weren't enough, dong
came video games, and even more recently (for most of us), the Internet. The result is that we spend
more and more timein front of the tubes and less and lesstimein daylight. The tubes may seem bright,
but the reason that we watch them in dark rooms isthat they give off very little light.

Thereis another problem in the cities of today. When | was aboy, | used to fed safe walking
down 5th Avenuein New York City. Asamedica sudent, | walked at night in every part of the city.
People no longer fed as safe. Older retired people, especidly dderly women, may no longer fed safe



walking around the big cities or going to the parks. The result is that older people are spending more
time indoors. Congruction of more indoor health and exercise facilities may be another factor keeping
people indoors.

To gain more understanding of the lighting which contemporary Americans experience, my
colleagues and | have been measuring how much time people spend outdoors in San Diego. We have
studied a random population sample. It appears that in San Diego, Cdifornia, people are outdoorsin

dayllght less than 1 hour per d@/ ON average (Espiritu, RC et al. Low illumination by San Diego adults: association with

atypical depressive symptoms. Biol.Psychiatry. 1994;35:403-407; Kripke, DF et al. Adult illumination exposures and some
correlations with symptoms. in Hiroshige T, Honma K (eds): Evolution of Circadian Clock. Sapporo, Hokkaido University Press;

1994:349-360). It iStrue that Some people are outdoors for hours, shopping, playing golf, strolling on the
beach, or whatever, but these people are not the average. There are an impressive number of people
who arein daylight only ten or twenty minutes aday or even less. Some San Diegans go through most
days experiencing no daylight at dl, besides which, sometimes they experience only dim indoor lighting.

We have found severd factors which determine how much bright light people experience. The
proportion of time spent indoors or outdoors is the most important influence. Season is next important.
As might be expected, people in San Diego experience dmost twice as much light in the summer asin
the WI nter (Cole, RJ et d. Seasonal variation in human illumination exposure at two different latitudes. J.Biol.Rhythms.
1995,10:325-336). Daylight savings time seems to be as important a factor as season itsdlf, though season
and the time standard are difficult to separate. We have found that volunteers from San Diego minority
groups experience somewhat less light than people of European ancestry, and women are outdoors less
than IMEN (Jean-Louis, G et d. Sleep duration, illumination, and activity patterns in a population sample:  effects of gender and
ethnicity. Biol.Psychiatry. 2000;47:921-927). HOwever, somewhat to our surprise, we have found that in San

Diego, women from age 20 to age 80 years seem to experience rather smilar amounts of daily light
(Jean-Louis, G et a. Circadian seep, illumination, and activity patterns in women: influences of aging and time reference.
Physiology & Behavior. 2000;68:347-352).

Remember, that San Diego is one of the pleasantest coagtd cities in Southern California We
have more sunny days than 80% of American cities. Moreover, in San Diego, it israrely too hot or too
cold to be outdoors. Phoenix has more sunshine than San Diego, but if you ever wak around
downtown Phoenix in the summer, you will find few people outdoors. In hot dimates like Phoenix,
people with ar-conditioning find it more comfortable indoors. More widespread use of air conditioning
may aso be anew factor keeping more people indoors.

With colleagues, we compared peopl€e's light exposure in San Diego with the pattern in
Rochester, Minnesota (Cole, RJet a. Seasonal variation in human illumination exposure at two different latitudes.
J.Biol Rhythms. 1995;10:325-336). Rochester isa charming smdl city in arurd farming area. In the summer,
people in Rochester were out in daylight a bit more than in San Diego, perhaps because summer days
are longer further north, or perhaps because more were busy with farming. In winter, on the other
hand, people in Rochester were in daylight less than one third as much asin San Diego. The shorter
winter days in Rochester are not the main reason that Minnesota people experienced little daylight.
Mogt of the winter, Minnesotaiis just too cold to stay outdoors more than a person absolutely hasto.
Inlarger cities, people might see even less daylight than in Rochester, because the big cities are now



built for traveling underground. In cities like Toronto, a person can take the subway to work and walk
for blocks underground to arrive at the office or shopping without ever setting foot outside.

1.B. Lighting measurement

Our eyes adjust over such an astonishing range of lighting, thet it is hard for us to redlize how
much brighter it is outdoors than indoors. Becauise your eyeis a poor judge of brightness, modern
cameras contain light meters caled photometers to measure brightness. The camera photometer tells
you that your film might need a 1 second exposure for an indoor shot (without flash), when the same
film would capture an outdoor scene in 1/1000th of a second. That would be a thousand-fold
difference,

Consder what scientific photometers tell us about the brightness of our varied environments.
Modern photometers measure lighting in ameasure caled lux. Lux isameasure of how brightly things
areilluminated. Onelux is approximatdy as bright asthe lighting from a candle 1 meter away in adark
room. An older measure, one foot candle, isthe illumination produced by a standard candle 1 foot
away. Sincelighting diminishes as the square of distance, and 1 meter isabit more than 3 times 1 foot,
illumination 1 meter from a candle islessthan 1/10th of theilluminaion a 1 foot. Thus, 1 lux is.0929
foot candle. Smilarly, illumination at 2 yards (6 fet) is only 1/36th as bright as at 1 foot, and lighting
10 feet from acandle is only about 1/100th of the lighting at 1 foot (or 0.01 foot candle). The
brightness 30 feet from a candle in a dark room is about the same as 0.01 lux, which is the brightness of
garlight on amoonless night. When we digtinguish shagpesin sarlight, we are seeing in only 1/100th of
alux, which is about the darkest light in which we see.

In contrast, on a bright summer day when the sun is overhead, the brightnesslooking
horizontaly toward the horizon is about 10-20,000 lux. It may get abit brighter on asandy beach or a
snowy ski dope, but few eyes can stand more than 20,000 lux even briefly. Many people will put on
sun glasses before it gets to 10,000 lux, so such people never expose their eyes to more than
3000-5000 lux. You may have heard that daylight reaches approximately 100,000 lux a noon on a
clear summer's day, looking straight up at the sun, but if we value our eyes, we never look directly at
the noonday sun. Therefore, 10-20,000 lux is about the maximum that we experience in sunlight. In
summary, the human eye has the ability to see in aremarkable range of lighting. We can see throughout
avisud range of more than six orders of magnitude (2 X 10°) or 2 million fold, from 0.01 lux to as
much as 20,000 lux faling on our eyes.

1.C. Our lighting experience

Many scientists do not redlize the dimness of indoor lighting, because illumination engineers
often teach that indoor lighting is typicaly 100 to 500 lux. They are thinking of bright offices and
shopping centers (which are often epecidly brightly lighted), and they are measuring the lighting with
their photometers pointed toward the celling lights where we do not look. If we measurein the
directions in which the eye looks, we have found that most indoor settings are much dimmer than 100
lux. A fashionable living room might be 20 to 50 lux or less. A fashionable bar or restaurant could be



asdimas1-2 lux. Inalecture hdl where scientists watch dides, 1-2 lux is about average. Movie
theaters are darker than 1 lux. Thus, it could be 1000 or even 10,000 times brighter outdoors in
daylight than indoors.

A big surprise for uswas to discover in what very dim light people often watch TV. In arecent
study, the mid-range subject averaged 31 lux in the evening, but some peoples TV rooms are only

about 1 [ux (EbOUt the same asthe |Ight of afull moon) (Youngstedt, SD et a. Light exposure, Seep quality, and
depression in older adults. in Holick MF, Jung EG (eds): Biologic Effects of Light 1998. Boston, Kluwer Academic Publishers;

1999:427-435). That isdark! Please do not think that the TV screen itsdlf is very bright. It may appear
bright, but it does not light up aroom. 'Y ou could not read comfortably by TV light done.

Because of the huge range of different lighting conditions in which we can function, an extremdy
wide range of lighting experiencesis possible. We have been using a specid instrument caled an
Actillume to measure how much illumination people actudly experience. The Actillume measures both
activity and illumination (Acti... + illum...) It wasinvented in our San Diego laboratory with the
assigtance of Mr. William Gruen of Ambulatory Monitoring, the company which manufactures and sels
thisingrument. The Actillume can measure lighting (exactly like a cameralight meter or photometer)
and gtore the results every minute for severa weeksin itsinternal computer memory. Inmeasuring a
randomly-selected group of 318 San Diego volunteers from 40 to 64 years of age, we found that in the
course of atwo-day recording, the volunteers who received the brightest illumination (spending bright
days outdoors) were experiencing about 1000 times the light exposure of those who received the
dimmes |Ight|l'g (Jean-Louis, G et a. Relationships among illumination, activity, and sleep patterns. in Holick MF, Jung EG
(eds): Biological Effects of Light 1998. Boston, Kluwer Academic Publishers; 1999:37-39). Evidently, those receiving the
dimmest lighting never went out in daylight, and even indoors, their rooms were lit more for TV than for
reading. We were quite astonished to learn that different people experience a thousand-fold range of
lighting. Such differences must have many affects.

The averaged light exposure over 24 hr. for the median San Diego man was 350 lux, with only 278
lux for women. Since much of the night was spent near zero lux, time awake may have averaged close
to 500 lux. That does not mean that most of the day is spent in 500 lux--to the contrary, to achieve an
average of 278-350 lux, a short time (e.g., under 1 hour) is spent in bright daylight of severa thousand
lux, and much of the rest of waking time (even during the daylight hours) is spent below 100 lux.

Bdow the median daytime illumination, we have found that more people report depression. For
some people, less than an hour of daylight seems insufficient to uphold their mood and may be a cause
of depression.

2. DEPRESSION AND THE DROOPY DIMS

Depression isincreasing, according to some SUdies (kesder, RC et a. Comorbidity of DSM-I1I-R major
depressive disorder in the general population: Results from the US National Comorbidity Survey. Br.J.Psychiatry. 1996;168:17-30).
Asfar as psychiatrists can tell, there is more depression today than there was a generation or two ago.
Depression seemsto be darting at an earlier age. The suicide rate is higher among teenagers and young
people. Perhapsillega drugs are afactor in increasing suicide today, but it could also be that
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depression is causng more drug and dcohol use. The rate of suicide has dso been increasing among
the elderly (Meehan, PJ et al. Suicides among older United States residents: epidemiologic characteristics and trends. Am.J.Public

Health. 1991:81(9):1198-1200). Depresson ismore of aproblem in urban areas. the depresson rateis lower
in rura areas, where people may go outside more to WOrk (kesser, RC et al. Prevalence, correlates, and course of
minor depression and major depression in the national comorbidity survey. J.Affect.Dis. 1997;45:19-30). 1N lummary,

depression and suicide are increasing, possibly because people are experiencing less daylight.

What is depresson? Part of depression is a gloomy feding at times of loss-when weloseajob, a
friend, or have other disgppointments. Some of the most serious sadness comes when we lose aloved
one such as a parent, spouse, or child. Such sadnessis normd (in the sense that we al experience
bereavement, not in the sense that losses are not painful). Such sadness is often psychologicd in origin,
and since bad experiences fade away, such sadness usualy gets better by itself. But recovery may be
agonizingly dow. Further, there are other kinds of depresson more biologicd in origin.

Some people-before the end of their lives about 15% of Americans--experience at least once what
wecdl a ma] or deprve disorder (Kesder, RC et d. Comorbidity of DSM-I11-R major depressive disorder in the general
population: Results from the US National Comorbidity Survey. Br.J.Psychiatry. 1996;168:17-30). A mq or depr onisso
much depression that the person fedl's depressed, down, sad, or gloomy most of the day nearly every
day, or loses interest in normd pleasures. Moreover, by definition (for adepression to be "mgor"), the
person with mgor depression has at least three or four additiona symptoms such asloss of weight or
ganing weight, loss of deep (or deeping too much), becoming agitated or dowed down, becoming
fatigued, feding guilty and worthless, losing the ability to concentrate, and actudly thinking about death
or suicide. Wecdl it aminor depresson if there are fewer symptoms. We call it adysthymic disorder
if the symptoms are milder than mgjor depression but persistent with little let-up for at least two years
or more. We do not consider mourning and bereavement as a mgjor depression unless the disturbance
remains severe for at least two months, or unless it becomes so severe that the bereaved personisin
danger or suicidd.

If magor depressions happen a least once in alifetime to 15% of us, the milder depressions such as
dysthymia, minor depressive disorders, and other grumpy moods may occur in an additiona group of
amogt G.']Ud qze (Kesder, RC et d. Prevalence, correlates, and course of minor depression and magjor depression in the national
comorbidity survey. J.Affect.Dis. 1997;45:19-30). Among older people, especidly above age 70 years, the kind
of depression characterized by feding worn out, depleted and tired is particularly common, even though
thisisnot called a mag or depr ve disorder (Lyness, M et al. The importance of subsyndromal depression in older
primary care patients: prevalence and associated functional disability. J.Am.Geriatr.Soc. 1999;47:647-652). Neverthd €SS,
minor depression in the elderly can be quite disabling. Almost al depresson among ederly peopleis
accompanied by deep disturbances. As amatter of fact, deep disturbance is often awarning sgn of
impending depression.

Thereisanother kind of usualy-mild depression found especidly among women before the
menopause, which tends to occur in winter. We cdl this" Seasona Affective Disorder” or SAD, which
in mogt casesis another name for winter depression (Rosenthal, NE. Winter Blues (Seasonal Affective Disorder What It
Is and How to Overcome It). New York, Guilford, 1993). Oddly enough, people with seasonal affective disorder



often say that they degp MORE than usud, dthough it may be more a matter of feding fatigued and
spending extratime in bed rather than actudly being adegp. Another peculiarity of SAD isthat people
with this problem often have particular problemsin getting up in the morning. In more severe Casess,
they may have a clearly ddayed deep phase, that is, they both have trouble faling adeep until late (e.g.,
long after midnight) and they also wake up late. Among older patients with nonseasona depressions,
waking up early ismore typicd, but early awakening can be found in SAD dso. Many people with
seasond affective disorder experience increased carbohydrate craving such as eating sweets, and they
sometimes gain weight and need larger clothing in the winter, though loss of appetiteis dso common in
SAD. Some people with SAD fed withdrawn and want to curl up like a hibernating bear, but they may
have fewer symptoms of sadness and guilt than other major depressives. Like other forms of
depression, thereisamilder form of SAD caled "subsyndroma SAD" whichisSmply less severe, but
it ismore common. People with the milder seasond disorder suffer mild lethargy, gloom, and weight
gain in the winter, sometimes overdeeping in the mornings, but not aredly disabling depresson.

It seems quite clear that many people with SAD have the winter pattern of recurrence a onetimein

their lives and the more common nonseasond pattern on other 0ccasions (schwartz, Pa et a. Winter seasonal
affective disorder: A follow-up study of the first 59 patients of the National Institute of Mental Health Seasonal Studies Program.

Am.J.Psychiatr. 1996;153:1028-1036). [N My opinion, both seasond and non-seasonal depressions are

probably somewhat different manifestations of the sameillness, just as some people with meades have
more spots on the face and others have more on the body. Some people have just one depressionin a
lifetime, but probably for most people with depression, depression is a least occasondly recurrent.
The pattern of those recurrences is extremely unpredictable for most people with depresson. Most
magor depressions do not occur in thewinter. Actualy, there may be more depression in the spring
(and perhaps in the fdl) than either in winter or in summer.

We now know that depressions occur more often in people who do not get enough brights-—-who
do not experience enough bright light. Among the randomly selected people in San Diego who
volunteered to wear an Actillume, the trend was for people who experienced less bright lighting (largely
because they spent lesstime in daylight) to report more depresson (kripke, DF et al. Adult illumination

exposures and some correlations with symptoms. in Hiroshige T, Honma K (eds): Evolution of Circadian Clock. Sapporo, Hokkaido

University Press; 1994:349-360). 1N San Diego, thereis only asmal difference in available daylight between
summer and winter, so the reationship of low light to depression could not be explained by the winter
season. On the other hand, winter depression becomes increasingly common as one examines the
more northern aress of the United States, especidly Fairbanks and northern Alaska. It isvery clear
that as one moves north--and arrives at places with shorter, darker winter days--the prevalence of
winter depression increases. Cold winter temperatures are dso related to winter depression, which
may suggest that part of winter depression is caused by cold weather keeping people indoors. As
might be expected, the pattern of recurrent summer depression seems to be most common in the hottest
parts of the U.S,, though it does not seem as common as winter depression. It may be that summer
temperatures which keep people indoors in air-conditioning (and out of daylight) are the explanation for
summer depression.



3. TREATING DEPRESSION WITH LIGHT

Here is good news for depressed people! Y ou can often make yoursaf happier smply by lighting
up your lifel With some advice from your doctor, you can relieve depressive symptoms by getting
more bright light. Just as darkness makes us sad, bright light tends to restore usto anormd level of
cheer. Thissmple and very hdpful principle helps us treat depression.

Y ou can help depression by spending more time outdoorsin daylight, but to be frank, changing
habits to experience more daylight is often not practica in today'sworld. That iswhy we usudly
recommend increased atificid lighting. This section will explain how bright light treatment is used, but if
you have significant depression, you should check with your doctor.

3.A. Dosage of light

People vary in how much bright light they need to combat depressive symptoms. There must be
many factors, including how depressed a personis. A modest increase in lighting may help with amild
problem. A more severe problem may need much brighter lighting and alonger duration of bright
lighting to overcome. The amounts of light needed should &t least bring a depressed person above the
average for daly light exposure. This can be achieved with asllittle as 30 min. of very bright light near
10,000 lux (like sunshine) or with a couple hours of light of about 2500 lux (like acloudy day or deep
shade).

If the amount of depression is subgtantid, light much dimmer than 2000 lux may not be very
effective without many hours of daily exposure, though in the chapter on advanced deep phase, | will
describe how modest amounts of lighting may be sufficient for certain deep problems. We haveto
admit that the information doctors now have about the effectiveness of different lighting dosagesis quite
fragmentary. We redlly cannot give very exact advice about what brightness and duration of light a
particular person should use. (Incidentally, doctors have a smilar problem in recommending the dosage
needed of antidepressant drugs or the amount of psychotherapy needed.) Thus, for the present time,
somebody who wants to use bright light might need to try to see empiricaly how much light is needed.

Using light treetment for up to severa hours aday might be beneficid a the beginning of tregting
serious depressions. Most people would be able to decrease the duration of treatment after a
satisfactory response was obtained. Initia durations of 30 min. for 10,000 lux or 2 hours for 2-3000

lux are often satisf aCtory (Kripke, DF. Light trestment for nonseasonal depression: speed, efficacy, and combined treatment.
J.Affect.Dis. 1998;49:109-117; Beauchemin, KM et al. Phototherapy is a useful adjunct in the treatment of depressed in-patients.

Acta Psychiatr Scand. 1997;95:424-427).

| would be uncertain of the safety of increasing the brightness of light trestment above 10,000 lux,
50 | never recommend any brighter treatment.

The decision about whether to try 10,000 lux for a shorter time or 2000-3000 lux for a somewhat
longer time depends on severa considerations. Most people prefer the brighter light for the shorter
time because of the convenience of shortening the time required. However, using 10,000 lux does

8



generdly require getting close to the light source, which may be avkward in some settings whereit is
convenient to use alower intengity for alonger time. A full 10,000 lux will dso make some people's
eyes uncomfortable or increase headache and eyestrain. Theoretically, we would expect 2000 lux to
be safer for the eyes than 10,000 lux, but 10,000 lux has been tested enough now without causing any
eye damage that most experts seem quite confident of its safety. After dl, 10,000 is no brighter than
what we normally experience when we spend time outdoors on a bright day. People have been testing
10,000 lux for longer than recorded history. | will describe just how to provide this bright light in
another section below.

Like many other habits--eating, exercising, and deeping, for example--a person may need to try
different amounts of bright light to discover how much is best individudly. If ahaf hour aday is not
doing enough after a couple of weeks, try one hour or two hours. If 2000 lux is not doing enough, try
10,000 lux. It usudly takes at least aweek of using light every day to see some mgor benefit, and
there is often increasing improvement for at least amonth of using a given dosage of bright light (<asper, s

et a. The effects of light therapy in treatment indications other than seasonal affective disorder (SAD). in Holick MF, Jung EG
(eds): Biologic Effects of Light 1993. Berlin, Walter de Gruyter; 1994:206-218; Eastman, Cl et a. Bright light treatment of winter

depression. Arch Gen.Psychiatry. 1998;883-889). One should not become disappointed too quickly, especidly if
even dow improvement is seen. On the other hand, it is possible to use too much bright light. The
dosage in time or brightness sometimes needs to be adjusted and reduced. Eyestrain, headache,
irritability, and deep problems may be signs of excessve treetment. In alater section, we will consider
some specific Sde effects on degp and mood which may require reduction of dosages.

3.B. Thetimeof day to use bright light

For many people, bright light at any time of day will help depression. Some tests comparing
morning, afternoon, and evening bright light treatments show about equa results with any time of use,
Thereis some evidence that many SAD patients may do better with morning light (not every study
agrees), but that may not be because of the seasondlity of the depression, but possibly, because SAD
patients tend to deep late. | think it isthe deep pattern which provides the most useful clue to optimal
timing.

The principles for optimizing light timing from deep patterns are smple. If a person tends to have
trouble faling adeep and has trouble getting up on time each morning, that person islikely to do best
with using bright light early in the morning. People whose depression is linked to degping more may
aso tend to do best with light in the morning. For such people, using bright light immediatdly after
awakening is the mogt effective time to use bright light. Indeed, some studies suggest that getting up a
bit early to use morning bright light increases its benefit. Dr. Terman recommends beginning morning
|Ight treatment about 2 Y2 hours after the middle of §£D (Terman, JS et a. Circadian time of morning light
administration and therapeutic response in winter depression. Arch Gen Psychiatry. 2001;58:69-75). FOr exampl (S if a
person deeps from midnight to 8 AM (with middeep a 4 AM), the recommended time would be 6:30
AM. In contragt, evening bright light may be best for the person who tends to nod off early in the
evening, who cannot stay awake for prime time televison, and who awakens earlier than desired in the
morning. For the person who does not fit clearly into either of these patterns, there might be little
difference between morning and evening bright light trestment, and midday or afternoon bright light
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might work well dso. We will explore these principles in more detall in the section on advanced and
delayed deep phase syndromes.

For the person suited for morning light, away to get fast rdlief isto use wake therapy. Theway to
use wake therapy isto get up in the middle of deep, turn on bright room lights, and stay awake for the
second haf of the night (e.g., a person who deegps from midnight to 8 AM would get up at 4 AM.)
Then, bright light treatment is commenced near the norma awakening time. Most depressed people
experience surprising relief of depression after getting up so early, provided they stay awake dl day
despite some increased degpiness. Although patients who are not using bright light tend to relapse after
wake thergpy as soon as they deep again, with bright light treatment, the rapid gains of wake therapy
are often maintained. | believe that a Sngle night of wake therapy (getting up in the middle of the night)
is helpful and practica at the beginning of light treatment.

A specid case are the patients with bipolar disorder (ahistory of being manic-depressive),
especidly those whose mood cycles rapidly between mania and depression. These patients may be
prone to trigger unwanted and serious maniawith use of bright light, especidly in the morning, or with
wake thergpy. Mid-afternoon bright light may be the best for these patients, according to preliminary
testing. 1 do not recommend wake thergpy for bipolar patients, because of the risk of mania.

Please see below the warning against manic-

depressives using light or wake therapy
without amood stabilizer.

3.C. Choicesof lighting

The most important aspect of trestment lighting is that it be very bright. So far as we know, sunlight
and artificid lighting work equaly well. However, in various climates, environments, and socid
gtuations, using sunlight may be impractical, o most people will need to buy, rent, or borrow specia
atifiad lighting. So far aswe know, both ceiling lighting and lighting level with the eyeswork equdly.
There is some indication—not yet proven dinicaly-that light coming from below (e.g., alight on the
floor) would not work as well.

So far as we know, diffuse incandescent and fluorescent light of equa brightness might work
equaly, but there are two important advantages with fluorescent fixtures. First, snce fluorescent lighting
is more energy-efficient, you pay for less dectricity and produce less wasted heat with fluorescents.
That heat could be annoying in the summer. Second, fluorescent tubes are large, S0 it is easy to diffuse
the light over an area of saverd square feet. This means that unlike the very bright point of light
produced by incandescent bulbs, fluorescents produce somewhat dimmer light over alarger area.
When the light goes through the lens of the eye and hits the retina (the back of the eye), the energy of
diffuse light is spread over alarge area, S0 it should not heet the retina or make you see spots (like the
spots you see after looking at aflash bulb). Diffused bright light is safer for the eyes and will cause less
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drain. Asagenerd rule, you could not burn your retina by staring at any of the common fluorescent
bulbs with diffusers, even if you are receiving 10,000 lux. Obvioudy, nobody should stare at a light
if it hurtsor seemsto dim thevison. Some people are annoyed by the flicker or sound of older
fluorescent ballagts, so fluorescent fixtures with eectronic (high frequency) balasts will probably cause
less headache and sense of eye strain. Avoid the older modd s flickering with the 60 cycles household
dternating current.

| am not certain that staring at very bright incandescent bulbs is entirely within the range of sefety. |
would never recommend that anyone take any unnecessary chances with their eyes, so | fed that
nobody should treat themsalves by looking directly at bright incandescent light (such as 300 wett
haogen bulbs) without diffusers. Indirect incandescent lighting or lights with large diffusers or shades
should be safe, as | will discussin the section about using lighting for the elderly. The problem with
using indirect incandescent lighting for tresting depression is that the standard commercid lamps lose
maost of the brightness by bouncing the light off the walls and celling, partly because the light travelsa
greater distance. Asareault, the lighting store “torchiere” incandescent lamps are probably not bright
enough to do the job well for serious depressions. Another problem isthat the 300-500 watt halogen
incandescent bulbs used commonly do not last very long and may be a bit difficult to replace. For these
reasons, dl of the lighting fixtures which | can currently recommend for significant depresson use
fluorescent bulbs and diffusers.

Severd manufacturers (listed in the box below) make fluorescent fixtures which do avery nice job
of helping depressed patients. A good place to find lighting manufacturersis at http:/mww.dtbr.org/.
In generd, 160-300 watts of fluorescent light illuminating a bright diffuser about 1 yard from the eyes
will give about 2000-3000 lux. The exact brightness depends on various aspects such as the bulbs, the
diffusers, and the reflectors. To get 10,000 lux, the manufacturers may recommend a somewhat bigger
fixture with more wattage or placing the fixture closer to the eyes, perhaps 12" to 18". Thereis
congderable difference in the brightness of different models, so the dimmer modes may need to be
closer to the eyes. Some of the designs hold the light tilted a bit above the eyes, which seemsto be
convenient for getting light trestment and aso getting something done reading, writing, egting, or
watching TV.
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Some researchers have recommended that people stare at the fluorescent diffuser most of the time
when they are getting the trestment. Others have recommended glancing at the light every minute or
two. Others seem to fed that having the light source anywhere in the field of vison (even if you aren't
looking at it directly) isjust asgood. Unfortunately, we redly do not know yet whether it makes much
difference whether you look directly at the lighting. Mogt evidence suggests that having the light within
the field of vison and glancing & it occasondly is sufficient. Also, unfortunately, we redly do not know
if it makes a difference where the light is during trestment:  above the eyes (tilted), sraight in front, to
the side, or even below where the person islooking. There is some evidence—not fully convincing--that
light dightly above or even with the eyes would be more effective than light coming from below where
the eyes are looking.

| wish we had some sort of independent testing of different brands and modes of bright lights, to
see which ones helped depressed people the most. We do not. Comparative testing would be difficult
and expensive, so amost none has been done. | suppose that al of the fluorescent light boxes quoted
to give the same brightness are likdly to be roughly equivaent, but | do not redly know.

A lot has been written about neturd lighting and whether one should use lighting with a"full”
gpectrum. | sugpect this spectrum of clamsislargdy baoney! Infact, the FDA forced one company
advertisng "full spectrum” light into a consent decree admitting that their claims were deceptive uarte, D.
Lamp's labeling found to be fraudulent. FDA Talk 1986;1-2). Firs of d', dmost ay white |Ight produces the full
vigble spectrum of colors (light wave lengths). The question is the balance of the different waveengths,
which does differ from one light source to another. If one looks at the fine spectrum with a precision
spectrophotometer (which measures the color baance of light exactly), | doubt thet any of the
commercid sources redly produces alight spectrum which could be mistaken for the rather smooth
gpectrum of natura sunlight. Fortunatdly, the eye is not a spectrophotometer, and there is no evidence

that the sunlight spectrum is necessary.

The mainissueis how much ultraviolet light the light source produces, because some of the "full
spectrum™ bulbs give off enough ultraviolet to possibly increase cataracts or skin cancer. Thereisno
evidence that the ultraviolet is needed for the bright light trestment benefit, S0 needlessto say, | do not
recommend anything with sgnificant ultraviolet. Mog of the fluorescent manufacturers use aplagtic
diffuser which filters out the harmful ultraviolet. Thereis more discussion of the risks of ultraviolet in the
chapter about risks. It is true that many Americans get so little ultraviolet sunlight in the winter that they
become vitamin D deficient, especidly when fear of obesity unwisely persuades people to avoid
Vitamin-D-fortified dairy products. It is sun striking the skin, not the eyes, which helps with Vitamin D,
0 if you are going to atanning sdloon for Vitamin D, keep the ultraviolet out of your eyes. Then light
up your eyes without the ultraviolet. Anyone concerned about vitamin D would probably be wiser to
buy some in the grocery store than to try ultraviolet lighting to prevent vitamin deficiency. Dairy
products can be good for you. Did you know that you might actualy get depressed, if your cholesterol
istoo low?

In terms of color, dmost dl of our research on light treatment uses white light, which clearly works.
There is some speculation that green light or blue-green may be the best part of the color spectrum for
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treating depression, but do not worry about that, because we redly are not sureyet. Anyway, dl of the
usuad white light sources have plenty of green.

There has been agood ded of hoopla and advertisng about light visors. Theideaiisthat if you
could wear the light source on your head like a basebd| cap--and get bright light trestment without
blinding yoursdlf--it might be easier to go about your business. | never recommend light visors, because
| am not the least bit convinced that they work for treating depression. In fact, there have been severd
studies suggesting that various light visors which have been tested do not work better than aineffective
dummy trestments.

Apparently a more promising gpproach to making light trestment easy is providing light exposure
during deep. Thereis some evidence that gradualy increasing light toward the end of the night,
Simulating dawn, has auseful effect (avery, DH et al. Dawn simulation and bright light in the treatment of SAD: A
controlled study. Biol Psychiatry, 2001;50:205-216). | do not think that the dawn smulation idea has yd been
proven superior to usng a seedy intendty of light during deep. There has not yet been sufficient
research on this technique from different laboratories. | do not recommend trying dawn smulation
unlessit is quite impossible to arrange for sufficient light when you are awake, but some manufacturers
provide dawn smulation devices, if you want to take a chance on trying light before waking up. Light
before waking up is aform of morning light, and it probably will work best for people with trouble
faling adegp and with trouble getting up on time.

Light box manufacturers | recommend:

Apallo Light Systems: tel. 1-800-545-9667 or http://mww.apollolight.com/
Enviro-Med: td. 1-800-222-3296 or http://mww.bio-light.con/
The Sunbox Co.: tel. 1-800-548-3968 or http://Aww.sunbox.com/

For more information about light, try SLTBR, http:/Amww.dtbr.org/

3.D. Using light for thelong run

If you tried bright light and you felt better, what do you do next? Many people should keep using
light. Often, our need for bright light is not temporary. Depression may be along-lasting problem, not
temporary like asore throat. If you need supplementd light, you may need light supplements for years,
or a least until your habits change. 'Y ou would not expect your need for food or exercise or degp to
be temporary. 'Y ou would not expect arose bush to need time outdoors only occasondly. These can
be life-long needs. For some people, aneed for light might aso be life-long.

Therefore, some people who benefit from bright light need to use bright light dmost every day for
years. If they stop using light, after afew days or weeks, they may relgpse and become depressed
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again. We do not think the need for bright light is like the addictions, where addicts must increase their
doses as they develop tolerance. In fact, people often find that they need less time with their light box
to avoid relgpse than they did initidly to make the depression go away. Perhapslight is like taking
agoirin for arthritis: if an arthritic stops taking the aspirin, the old joints could sart aching again!
Perhgps for some people, using light may be like taking insulin for diabetes. if a diabetic sopstaking
the insulin, the blood sugar problem will probably resppesr.

If aperson has been depressed for the first time, and after using bright light has felt well for a good
time (not less than 2 or 3 months, | would think), it could be reasonable to try dowly reducing the light
dosage, to seeif symptoms recur. 'Y ou should think twice about reducing the dosage if your mood is
not completely satisfactory, and you are il having some depressive symptoms, because then relgpseis
more likely. Be dert to the possibility that you could reduce your lighting dosage and fed well &t firdt,
but that relapse of depression could occur weeks or months later. Restoring light dosage might become
necessary even severad months or more after light treatment is cut it down. 1t would be safer for most
people to cut ther light dosage in haf for a month before sopping bright light usage completely. An
exception might be people with winter depression who have learned that their symptoms stop at a
certain time of year. However, experience teaches that even winter depressives often need light
year-round.

4. USING ANTIDEPRESSANT DRUGSAND COUNSELING

Remember the caution with which we started discussing light treatment of depression. 'Y ou should
check with your doctor. If you have sgnificant depression, especidly if you might have amgjor
depressive disorder, if bad mood is keegping you from your normd activities, or you have any thought of
hurting yoursdlf, you should certainly get your doctor's help. It isnice that light is sometimes enough for
the mild problems, but please do not count on bright light done if your depresson isredly causing
trouble.

This caution is Smilar to the caution with other hedth aids. An average person knows how to get
some exercise, but if you have had a heart attack, you would need to discuss exercise with the doctor.
An average person knows it is good to skip dessert, but if you have diabetes or a ssomach ulcer, you
need to discuss your diet with your doctor. Similarly, people might try light for minor problems by
themselves, but for serious depression, a doctor's advice should aways be sought.

We used to think about bright light as an adternative to the better-known trestments for depression,
epecidly as an dternative to antidepressant medicines and counsdling. That is not my viewpoint any
more. Experience shows that even when light treatment helps, it is often not enough. We realize now
that light treetment works very well in combination with the antidepressant drugs. These are drugs like
Prozac, amitriptyline, trazadone, and lithium--there are quite afew kindswhich are good. Infact, it
seems that bright light often works best along with antidepressant drugs. The benefits may multiply
each other.
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| redly am quite enthusiastic about the antidepressant medicines. These medicines hep millions of
people. Government authorities think Americans should be using antidepressant medicines MORE,
becauise more people can be helped. Antidepressant medicines are not at dl like cigarettes, acohol,
and narcotics or cocaine, which Americans consider addicting drugs of abuse. Antidepressant drugs
are not addicting. Depressed people do better with antidepressant medicines than without them. There
have been literaly hundreds of studies which prove that the antidepressant medicines provide more
benefit than they do harm (Mulrow, CD et a. Treatment of Depression: Newer Pharmacotherapies.. USPHS AHCPR,
Rockville, MD, 1999. Evidence Report/Technology Assessment No. 7. AHCPR Publication No. 99-E014:1-2-32).

Do not be scared by dl the sensationalism about Side effects which has appeared in certain news
media. Itistruethat all antidepressant drugs have side effects, but so do water, sugar, sdt, apples,
oranges, and just about anything esein life. Compared to driving an automobile, much lessariding a
bicycle or trying roller blades, antidepressant drugs are very safe. For most people who are redly
depressed, the side effects of antidepressant drugs are worth it. Tak to your doctor about it.

Counsdling isaso good for depression. There are new kinds of psychotherapy of depression
which redly do work. There have now been many studies which prove the benefits of modern
psychothergpies of depression. A long time ago, | was trained in the old Freudian methods of tresting
depression (dream andysis and talk about childhood, for example), and | have to say that | do not
believe that those old methods hel ped depression much. Doctors trained in the newer methods
accomplish more. Psychothergpy certainly issafe. In dl probability, psychotherapy plus antidepressant
drugs works better than the medicines used done. There have been no good tests of the combinations
of bright light and psychotherapy or bright light, medication and psychotherapy, but there is every
reason to think that these combinations would be safe and more effective than a single trestment.
Indeed, the combination of bright light, antidepressant drugs, and psychothergpy might be the best for
many people. | wish there were more results of testing light's benefits to describe, but no treatment in
medicine has been tested long-term in every possible combination with other treetments. Tak to your
doctor about psychotherapy.

5. BRIGHT LIGHT FOR DEPRESSION: THE SCIENTIFIC EVIDENCE

Bright light trestment for winter depression has been supported by dozens of studies demongtrating
beneficid results (though there have been afew studies with unsuccessful results) (canadian Consensus
Guidelines for the Treatment of Seasonal Affective Disorder. Clinica and Academic Publishing, Vancouver, 1999). The C| I nlcaJ

Practice Guidelines issued by the U.S. Department of Health and Human Services (pepression Guiddline

Panel. Depression in Primary Care: Volume 2. Treatment of Major Depression. Clinical Practice Guideline Number 5, U.S. Dept.

HHS, AHCPR Publication 93-0551, 1993) Fecoghize bright light as a generaly accepted treatment for winter
depression.

Until recently, there were rather few studies of bright light trestment of nonseasona depression,
however, there are now at least 15 controlled studies showing that bright light reduces symptomsin
nonseasona depression. Scientists rate how depressed patients are both before and after treatment
using descriptive methods called depression rating scales. For example, adoctor who talked to the
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patient give scores for how much the patient seemed sad, guilty, without appetite, suicidd, and so forth
to add up atotal depresson score. One of the most widely used scoring methods is the Hamilton
Depression Rating Scale or HDRS. Because depressed people usually recover spontaneoudy, given
enough time, the depression ratings of patients who are given no active trestment usualy drop over
time. Thus, even when depressed people who volunteer for research studies are given an inactive
placebo pill or placebo (inactive) light, their depression ratings decrease after 8 to 16 weeks. Ina
clinicd trid, volunteers are randomly given either the active treatment (such as bright light or an
antidepressant drug) or the inactive placebo for contrast. To caculate how much of the average
patient’ s recovery was due to the active treatment, | considered the baseline depresson rating (e.g., the
HDRS score) as the 100% reference, and then the depression ratings at the end of the trid were
computed for active treatment and for control trestment as a percentage of thisbasdline. Then, the net
benefit of the active trestment was computed as the percentage reduction of depression ratings with
active trestment minus the percentage reduction of depression with the control treatment (ripke, DF. Light
treatment for nonseasonal depression: speed, efficacy, and combined treatment. J.Affect.Dis. 1998;49:109-117).

Our firgt sudies of bright light tested only one single hour of bright light to treet hospitdized patients

with nonseasond depr ONS (Kripke, DF. Photoperiodic mechanisms for depression and its trestment. In, Perris C, Struwe
G, Jansson B (eds): Biological Psychiatry. Elsevier-North Holland Biomedical Press; 1981, 1249-1252; Kripke, DF et a. Bright white

light alleviates depression. Psychiatry Res. 1983;10:105-112). | he patients were awakened to receive the light

treatment from 2 hoursto 1 hour before the patient's usud planned time of awakening, so that these
patients experienced 1 or 2 hours of wake therapy at the end of the night. We now call getting patients
up early “wake therapy,” because to call this helpful treatment “deep deprivation” gives the wrong
impresson. Mogt patients were drug free, but some were taking antidepressants during light treatment.
As compared to a control hour of light placebo, which presumably produced the same deep
curtailment, the bright light reduced mood ratings about 12%. Aswill be explained, a 12% net gain as
compared to placebo is smilar to benefits achieved by antidepressant medi cations after weeks of
trestment, o it was remarkable that such substantial benefit could be obtained with one single hour of
bright light.

In an extengon of our initid sudies, 25 drug-free patients were treated with bright light each day for
one week, compared to 26 patients trested with a dim-light placebo (ripke, DF et al. Controlled trial of bright
light for nonseasonal major depressive disorders. Biol.Psychiatry. 1992;31:119-134). Depr on rati ngswere 18% lower
after bright light than after placebo, a benefit which was satistically sgnificant. These and other data
suggested that one-week trestment produced more benefit than only one hour of bright light. More
recently, another one-week study of unmedicated inpatients observed a somewhat larger net advantage
of 24.2%, which was likewise statigticaly significant (vamada, N et a. Clinica and chronobiological effects of light
therapy on nonseasondl affective disorders. Biol Psychiatry. 1995;37:866-873). Even a study reporting no satisticaly
sgnificant benefit achieved a 12.2% net advantage in HDRS ratings of the bright-light trested group
(Mackert, A et al. Phototherapy in nonseasonal depression. Biol.Psychiatry. 1991:30:257-268), 0 that the failure to
achieve gtatistical significance could have been partly due to an insufficient numbers of subjects. These
Sudies of drug-free depressves were congstent in demondrating advantages of bright light treatment.

Two European studies were important because they examined effects of bright light (as compared
to adim-light placebo) in patients who were aso receiving antidepressant medications. In both of these
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dudies, the net reldive advantage of bright light over dim light was 27% (prasco, Jet . Hastened onset of the

effect of antidepressive drugs when using three types of timing of intensive white light. Cs.Psychiat. 1988;84(6):373-383.;
Schuchardt, HM et a. Lichttherapie in der psychiatrischen praxis. Fortschritte der Neurologie Psychiatrie 1992;60(S2):193-194;
Kasper, Set a. The effects of light therapy in treatment indications other than seasonal affective disorder (SAD). In. Holick MF,

Jung EG (eds): Biologic Effects of Light 1993. Berlin, Walter de Gruyter; 1994:206-218). Since the medication-only groups

aso did well in these combination studies, the additiona improvement gained by the light-trested
patients was especidly impressve. A third European study aso demonstrated substantia benefits of
bright light compared with placebo among patients Smultaneoudy recelving antidepressants (reide, M et al.

Light Therapy in the Treatment of Nonseasonal Major Depressive Disorder. In, Holick MF, Jung EG (eds): Biologic Effects of Light

1993, Berlin, Walter de Gruyter & Co.; 1994). NOt only do these studies show that bright light improvesthe
antidepressant response of patients who are receiving antidepressant medications, but they leave the
impression that the benefit of bright light may be grester when patients are dso receiving
antidepressants.

A new light triple treetment for nonseasonal depression has recently been tested (Neumeister, A et a.
Bright light therapy stabilizes the antidepressant effect of partial sleep deprivation. Biol Psychiatry. 1996;39:16-21). Ironiadly,
this new light treatment was developed by Dr. Neumeister working under Dr. Kasper at the University
of Vienna-the same place where Sigmund Freud trained so many years ago. The Vienna psychiatrists
treated patientsin the hospital with serious nonseasond depressons who were being treated with
antidepressant drugs but had not yet responded. At the start, the doctors in Vienna awakened these
patients in the middle of the first night and kept them awake for the rest of that night, while starting
bright light trestment and aso continuing with antidepressant drug trestment. About 70% of these
patients felt dramatically better on the day after they had been awvakened early, and they continued to
fed better. About 35% of their depressive symptoms were relieved immediately. It had been
previoudy known in Europe that such awakenings often rlieved depresson on the day of the early
wakening, but the patients usualy had relgpsed dmost completely the next day. Because of this
relgpse, few doctors in Americathought that wake thergpy was redly very useful. If adding bright light
can prevent the relgpse, we have anew way to relieve the symptoms of severe depression in one day.
Thereisnothing likeit. This excdlent response to bright light combined with wake therapy and
anti depressants has now been reproduced by other studies at European hospitals (sioching, B et al.

Outlasting antidepressant effect of late partial sleep deprivation by bright light therapy. J.Seep Res. 2000;9:21; Colombo, C et al.
Total sleep deprivation combined with lithium and light therapy in the treatment of bipolar depression: replication of main effects

and interaction. Psychiatry Res. 2000;95:43-53). Our group has aso reproduced this effect in a smal study of
OUtpali ents, who awakened themsdves a 2 AM in their own homes (Loving, RT et a. Bright light augmentation
of antidepressant medication. SLTBR Abstracts. 1999;11:33).  Unfortunately, the controlled studies of thetriple
therapy have not yet extended beyond 2 weeks of bright light.

Two studies have shown that bright light may be useful for depressed ederly in nurang homes
(Moffit, MT. Bright light treatment of late-life depression. Thesis, UMI Dissertation Services #9326258.; Sumaya, IC et a. Bright
light treatment decreases depression in institutionalized older adults: A placebo-controlled crossover study. Journal of Gerontology:

Medical Sciences. 2001;56A:M356-M360).

In addition to these studies, there has been one controlled study showing that 10,000 lux produced
more benefit than 2,500 lux, when treatment was only 30 min. per day (seauchemin, KM et al. Phototherapy is
auseful adjunct in the treatment of depressed in-patients. Acta Psychiatr Scand. 1997;95:424-427). This S:Udy in effect
confirmsthat bright light is an active trestment. Also, two studies have found shorter hospitaization
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times needed when depressed patients were in bright rooms than in rooms with darker windows
(Beauchemin, KM et d. Sunny hospital rooms expedite recovery from severe and refractory depressions. J.Affect.Disord.
1996;40:49-51; Benedetti, F et al. Morning sunlight reduces length of hospitalization in bipolar depression. J.Affect.Disord.

2001;62:221-223). A well-designed study showed that bright light was useful for premenstrua depression

(Lam, RW et a. A controlled study of light therapy in women with late luteal phase dysphoric disorder. Psychiatry Res.
1999;86:185-192).

There have been only three studies with good scientific methodology which failed to confirm
sgnificant benefits of light for nonseasona depression. Two of these studies indeed showed bright light
benefit by every measure, but the Satistical evidence was insufficient (Mackert, A et a. Phototherapy in

nonseasona depression. Biol.Psychiatry. 1991;30:257-268.; Fritzsche, M et a. Sleep deprivation as a predictor of response to light

therapy in major depression. J.Affect.Disord. 2001;62:207-215), p0$| bly because these studies needed more

patients. The other was an unlucky study, where by chance, the patients who received bright light had
apoorer prognosis at the outset than the patients with whom they were compared (Holsboer-Trachsier, E et

a. Sleep deprivation and bright light as potential augmenters of antidepressant drug treatment - neurobiological and psychometric
assessment of course. J Psychiat Res. 1994;28:381-399).

Unfortunatdly, there has been little controlled study of bright light effects beyond one or afew
weeks, partly because the one-week results are so persuasive. Longer-term studies are needed.
Anecdotd clinical experience suggests that the light benefit is maintained with long-term treatment or
may augmen.

In summary, there is now extensve evidence that bright light treatment reduces symptoms for both
nonseasond and seasonal depression. For nonseasona depression, the triple combination of bright
light, %2 night' s wake therapy, and medication produces approximately a 35% reduction in symptomsin
1 week. Thereisaneed for longer-term studies.

5.A. Isbright light only good in winter?

The earliest controlled report of bright light treatment for seasond affective disorder (SAD)
described remarkable 52% net benefits within one week, however, the bright-light-treated patients

were given high expectations which were not matched in the placebo-treated group (rosenthal, NE et al.
Seasonal affective disorder: a description of the syndrome and preliminary findings with light therapy. Arch.Gen.Psychiatry.

1984:41:72-80). Patients with high expectations often report improvement through the power of postive
thinking, but benefits of positive thinking need to be separated scientificaly from the effects of bright
light. A review of later studies showed diminishing net benefits compared to the initid report (terman, m

et a. Light therapy for seasonal affective disorder: A review of efficacy. Neuropsychopharmacol. 1989;2(1):1-22), EVEN thOUgh

severd of the additiond studies reviewed may aso have failed to adequately equalize placebo
expectations and even to balance placebo assgnments. Since clinicdl trids of SAD have often induced
positive expectations with newspaper recruitment, since the volunteers cannot be literdly blind to
treatment, and since SAD (by definition) tends to remit spontaneoudy, the problems of biased
expectations and placebo responses have been a continuing problem (gastman, ci. what the placebo literature

can tell us about light therapy for SAD. Psychopharmacol.Bull. 1990;26(4):495-504).
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Recently, two clinical trids of SAD patients devoted extremely careful atention to controlling
placebo effects in assessing light-treatment benefits. One of these trids showed only a 6.4% net benefit

of bri ght |Ight after 5 weeks of treatment (Eastman, Cl et . A comparison of two different placebo-controlled SAD light
treatment studies. in Wetterberg L (ed): Light and Biological Rhythms in Man. Stockholm, Pergamon Press; 1993:371-383; Eastman,

Cl et al. Bright light treatment of winter depression. Arch Gen Psychiatry. 1998;883-889). After 10-14 days, the second

trial showed a 35% net benefit of morning light treatment as compared to a placebo dosage of negative
ions, with a 31% net benefit of evening light (terman, M et al. A controlled trial of timed bright light and negative air

jonization for treastment of winter depression. Arch Gen Psychiatry. 1998;55:875-882). ThUS, the net benefit for 2-5

weeks of bright light trestment of SAD appears to be in the range of 6% to 35%, when expectations
and randomization are carefully controlled. These well-controlled results with winter depression do not
appear superior to results with nonseasonal depression.

A recent study indicated that bright light trestment of SAD works best when morning bright light is
given so early that it requires waking up early (i.e., abit of wake therapy is combined), however, it is
not clear how long awakening so early can be maintained.

Even if we were sure that SAD patients responded better to light than other depressed patients, it
would often hard to tell what type of depression a person has. Follow-up of SAD patients by Dr.
Rosentha’ s research group showed that the mgjority of patients first defined as SAD eventually
displayed summer symptoms, if their illnesses continued to recur, and many needed antidepressant
drugs (Schwanz, PJet a. Winter seasonal affective disorder: A follow-up study of the first 59 patients of the National Institute of
Mental Health Seasonal Studies Program. Am.J.Psychiatr. 1996;153:1028-1036).  Over follow-up, such patients may be
perceived as nonseasond according to accepted criteria. Many SAD patients eventualy require both
bright light treatment and antidepressant medications outside the winter months. Because of
controversd criteriaand complex clinical course, it may often be impossble to define whether a
depressed patient does or does not have SAD, so restricting light therapy to SAD would not be
practical.

Even when seasond pattern can be distinguished, there is no assurance thet light trestment will
work better than in nonseasona patients, nor does seasonality exclude the usefulness of antidepressant
medication in addition to bright light.

In conclusion, in my opinion, bright light is useful for people who are depressed, whether or not we
think that they have SAD or winter depression. It islikely that for both nonseasond and SAD patients,
acombination of bright light, antidepressant drugs, and wake therapy is advisable.

5.B. A perspective on antidepressant medication

To have perspective on the results of bright light trestment, it is useful to understand the benefits
which result from antidepressant drugs. Hundreds or perhaps thousands of controlled trias of
antidepressant medications have been reported, with a great preponderance of evidence that medicated
patients improve somewhat faster than comparison patients given placebo. Placebo means an inactive,
dummy treatment. Nevertheless, many physicians suppose that the benefits of antidepressant drugs are
greater than such trids actualy demondtrate.
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Because antidepressant medications may require 6 to 16 weeks to achieve substantial benefit,
patients given placebo (dummy pills) for the same interval often display spontaneous remission. They
get better by themselves, perhaps hel ped by hope and by encouragement from the researchers. The
dleviation of symptoms attained during antidepressant drug treatment in most sudies is due moreto this
gpontaneous remission than to medication benefits. The benefits of antidepressant drugs are only
clearly understood when the percentage remission of symptoms achieved with placebo is subtracted
from the remission accompanying medication.

Only recently have overdl and unbiased assessments of antidepressant drug effects become
avalable. A compendium of antidepressant drug tridsin thousands of patients reported to the U.S.
Food and Drug Administration provided a generd summary of antidepressant drug effects khan, A et al.

Symptom reduction and suicide risk in patients treated with placebo in antidepressant clinical trials. Arch Gen Psychiatry.

2000;57:311-328). 1 he advantage of this report over previous compendia was the inclusion of rather
unsuccessful studies which the pharmaceutical manufacturers were obliged to report, though they may
not have wished to see such results published. In these studies, the 8-week net benefit of
antidepressant drugs on the Hamilton Depression Rating Scae was only 8-12% better than the result
with placebo. Another andlysis of some of the same data found that the placebo groups had improved
58% percent at the last measurement and the drug-treated groups had improved 69% percent, a drug-
rdated benefit of onIy 11% (storosum, JG et dl. Short-term efficacy of tricyclic antidepressants revisited: A meta-analytic

study. European Neuropsychopharmacology. 2001:11:173-180). AN a'ldyss of fluoxetine results reached amilar
estimates, even though some of the authors were employees of the makers of Prozac (sech, Petal. Meta-

analysis of randomised controlled trials of fluoxetine v. placebo and tricyclic antidepressants in the short-term treatment of major

depression. Brit.J.Psychiat. 2000;176:421-428). Incidentaly, this andyssfound only 7 dinicd trids comparing
fluoxetine to placebo, whereas we have a least 15 comparing bright light to placebo in nonseasond
depression. A comprehensive meta-analysis using response criteria obtained rather smilar results and
as0 demongtrated that there has been a bias to publish more successful results and to leave less
successful results unpublished (Mulrow, CD et al. Treatment of Depression: Newer Pharmacotherapies.. USPHS AHCPR,

Rockville, MD, 1999. Evidence Report/Technology Assessment No. 7. AHCPR Publication No. 99-£014:1-2-32). \While these
meta-andyses certainly demondrate that antidepressant drugs have significant benefits for nonseasona
depression, the size of the antidepressant net benefit after 8 weeks or more (approximately 8-19%)
certainly does not gppear superior to the 1-week benefit of bright light treatment (approximately 12-
35%).

It is not wise to emphasize comparison of antidepressant drug benefits with bright light benefits,
because there have been no direct randomizing comparisons of the two trestment approaches.
Although the benefits of bright light might be greater and are certainly more rapid than benefits of
medication, much more is known about the long-term benefits of antidepressant drug treatment, which
has been much more extensvely studied. Moreover, thereredly is no reason to inquire whether one
trestment of depression is better than the other. The important point is that bright light and
antidepressant drugs are best used in combination, probably aso combining at least a half-night of
wake therapy.
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6. ADVANCED AND DELAYED SLEEP PHASE
TREATED WITH BRIGHT LIGHT

Let me explain about body clocks. We redlly do have a 24-hour clock insde our bodies. The
main body dock isin the brain in alittle area cdled the suprachiasmatic nucleus, smdler than agrain of
rice. Asthe nameimplies, the suprachiasmatic nucleus liesin the hypothaamus just above (supra) to
the optic chiasm, the place behind the eyes where the optic nerves cross. The suprachiasmatic nucleus
(or SCN) receives nerve impulses from those optic nerves which come from the eyes. Basically, bright
light influences the suprachiasmatic nucleus clock to keep our bodies set to the correct body time. Of
course, today, modern digita watches rarely need resetting, but our body clocks can run abit too fast
or too dow like watches did in the good old days. Thousands of years ago when humans were deeping
outside, the light of dawn probably set the suprachiasmatic nucleus each morning, something like grest
grandfather used to set his pocket watch every morning by the time broadcast on the radio. The light
just before sunset probably set our body clocks aso, to keegp them very nicely intime. If great
grandfather's watch was reset every day, running alittle fast or dow never got to be much of a problem.
If we are outdoors at dawn and sunset, our body clocks do not cause much problem either, because
the light keeps the time set well enough.

Thisis exactly the same mechanism which sets the body clock in aroogter, so it knows when to
crow inthemorning. In fact, light sets the body clocks of the birds of the air like larks and owls and the
beasts of the fidd, like cows and horses, lionsand lambs. Light adso sets the body clocks of flowers
and trees. It isthe natura way.

Our human body clocks do sometimes tend to run too fast or too dow, and if we are not outdoors
at dawn and dusk for long enough, the timing of our body clocks can get to be aproblem. In fact, there
are two possible kinds of problem: the problem when the body clock is running too fast and the
problem when the body clock is running too dow. Let us discuss each of these common problems.

6.A. Advanced sleep phase.

Advanced sleep phase:

1 faling adesp too early and
1 waking up too early

When the body clock seems to run too fag, it gets ahead of the day, and sendsits Sgnasto the
body too early. Then we say the timing of the body clock is advanced over what it should be (or the
phase is advanced, to use a mathematical term). The main symptoms of advanced deep phase are 1)
faling adeep too early, and 2) waking up too early. People with an advanced deep phase typicaly nod
off in the evening reading or watching televison--or even talking to the family. They may fdl adeep
before they go to bed. Sometimes they have to wake up to go to bed and turn off the light. Trouble
paying attention to reading, homework, and favorite televison showsis a problem for themin the

21



evening. A more dangerous problem isfaling adeep behind the whed of acar inthe evening. Later in
the night, the person with advanced deep phase wakes up too early. Their internd darm clocks may
wakethemup a 3 AM or 4 AM or 5 AM, long before the rooster crows, and they become distressed,
because they would like to deep later. Sometimes there isn't much fun to be had at 4 in the morning,
when everyone elseis adeep.

Alsp, if the person with advanced deep phase has somehow managed to stay up to areasonable
bedtime, there may not be enough time before 3-5 AM to get enough deep. People with advanced
degp phase may typicaly fed most energetic in the morning and least energetic in the evening.

Perhaps advanced deep phaseisredly asocid condition. A hundred and fifty years ago, when
most Americans lived on farms and there was little artificia lighting besides candles, it may have been
customary to fal adeep a 8 or 9 PM and to awaken a 4 or 5 AM to milk the cows, feed the chickens,
and o forth. Thelife dyle of farm animas isin synchrony with the naturd light cycle, so many animas
get hdf of their deegp before midnight and have haf of their waking hours before noon. In a2l
Century society, we like to stay up for primetime TV and the late show. A lot of people do not start
working before 9 AM. Inthissocid context, the deep patterns of one hundred fifty years ago are
perceived as a deep disorder. Advanced deep phase is sometimes a maladjustment of natura biology
to the latest social customs.

Advanced degp phase seems to be much more common as people live beyond 60 years of age into
their 70's, and 80's. One theory for which there is some laboratory evidence is that our body clocks
speed up as we age, even though most body processes are dowing down. A body clock which runs
too fast tends to very dowly become advanced. Deterioration of vison may aso be afactor. Asthe
lenses of our eyes become cloudy and thicken into cataracts, we see "as through a glass, darkly,” so
that much less light strikes the retina of our eyes. With the eyes remarkable ability to adapt to changes
in lighting, we may not redlize the dlouding of the lenses until they are shadowing dmaost 99% of the light
faling on the corneas. Older people dso have smdler pupils, which let in lesslight, like the higher
sops of acamera. Findly, glaucoma, macular degeneration and other retind problems may impair the
eyes light senang mechanisms. All of these eye problems might cause ederly people have a poorly-
adjusted body clock unless they get extralight.

Advanced deegp phase seems to be more common among el derly women. We do not know why,
but severa studies have shown that among people of retirement age, the body clocks of women are s,
on average, about an hour earlier than those of men. Itisasif theinternal darm clocks of retired
women are sat to awaken them an hour earlier than those of their husbands. We do not know if thisis
amgor factor which makes insomnia more common among e derly women, but it is afact thet after
menopause, women complain of insomnia much more than men do. Many doctors believe that the hot
flashes and deep disturbance of menopause go away after afew years, but | think these symptoms
often pergst throughout the rest of life, unless awoman takes estrogen hormone replacement.

To inform our body clocks that sunset istoo early to become deepy, we must put enough evening
light before our eyesfor the body clock to react asif it isgill day. Since rurd dectrification brought
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eectric light to every home, it has become possible to light up our homes quite brightly long after the
sun goes down. Lighting fixtures become more efficient year by year, 0 it iseven easer tolight up a
home today than it was twenty or thirty years ago. The great enemy of good lighting seemsto be
televison. As the channels multiply, people watch more and more televison or computer screens, which
often are equdly dim. Technologigstdl usthat awedding of teevisons, computers, and telephonesis
on the way, when life may be built around the screens.  Because TV screens are really not very bright,
many people watch in rather dark rooms. In actua measurements of people from 60-79 years of age,
we have found haf of elderly people spend the evening in less than 31 [uX (voungstedt, SD et al. Light

exposure, sleep quality, and depression in older adults. in Holick MF, Jung EG (eds): Biologic Effects of Light 1998. Boston, Kluwer

Academic Publishers; 1999:427-435). About 10% are spending the evening (probably watching tdevison) in
about 1 lux--about the same as Stting outdoors in moonlight! 1t is not hard to understand that the dim
lighting of some TV rooms and living rooms is insufficient to make the body clock reect asif it were
day. Dim evening light may result in an advanced deep phase.

Solving advanced deegp phase is very smple for many people. Often, dl that isneeded isa
brighter fluorescent lamp by the TV chair. Often, the most convenient lighting by a TV chair would be
afluorescent torchiere (atal lamp like atorch).

In the padt, | recommended a popular style of halogen-bulb "torchiere” lamp which bounces light
indirectly off of awhite ceiling and redly lights up aroom. Over 40,000,000 of these hdogen
torchieres have been sold in the U.S. as the price kept coming down and down. There is no specia
advantage of the halogen lamps, except that they are extremely inexpensive and easy to indtdl, and they
have afashionable gppearance. Actudly, the haogen lamps are inefficient for two reasons. Fird,
haogen (and other) incandescent bulbs intringcally use far more dectricity than fluorescents of the same
brightness. Huorescents produce more light per watt. A 50-waitt fluorescent and a 300-watt halogen
are roughly equivaent. The halogen produces abigger dectric bill. Second, the halogen's very bright
point of light and ultra-violet content might make it risky to look at 300-wait halogen light
directly--something | never recommend. Thisiswhy the 300 watt haogen lamps are generdly
designed asindirect lighting. Because the light has to be bounced off the celling, indirect lighting is much
less efficient than a fluorescent with diffuser which can be viewed directly. Another problem isthat the
300 watt halogen bulbs get so hot that they can cause severe burns or set draperies or other objects
which might touch them on fire. Over a hundred fires and severd deaths have been reported due to
hal ogen torchieres, but thisis not agresat risk consdering over 40,000,000 sold. Findly, the halogen
bulbs burn out quickly and are difficult and expensive to replace.

Fortunately, fluorescent torchiere lamps are now appearing on the market. A 50 wait fluorescent is
roughly equivalent to a 300 wett torchiere. These fluorescents will solve the safety problem and have
superior energy efficiency. Fuorescent bulbs last much longer. Despite a higher initid cogt, over severd
years, fluorescent lamps will lower the eectric bill enough to be less expengvein the long run. Because
much of the torchiere light isindirect, atorchiere lamp may only produce 200-300 lux at eye level.

The fluorescent light boxes which were discussed for treating depression can produce 10 to 30
timesthe lux at the eye asatorchiere of Smilar or greater wattage bouncing off the ceiling, because one
can look directly at the light box close to the eyes. Nevertheless, torchiere lamps often seem to
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produce sufficient light for a TV room, a computer room, or other parts of the house. After dl,
200-300 lux is about 10 times as much as the 31 lux which is the middle measurement of evening
lighting for elderly people. | now have quite a number of patients who have largely resolved a nagging
advanced deep phase problem with asmple torchiere lamp. There are probably many other ways of
lighting a TV room which would work equally well--1 smply do not have as much experience with
other lighting styles.

For advanced deep phase, the time to use the bright light is for 1-3 hours a a convenient point in
the evening, often when aperson isStting in a chair reading or watching tv (during dinner dso works).
It will not make much differenceif a person gets up and down from the chair near the light, aslong as
the light is experienced mogt of thetime. If a person does not Stay in one room most of the evening, it
may be necessary to brighten up more than one room. Some people need alonger exposure than
others, depending both on the brightness of the lighting and on individud factors. Thelater inthe
evening that the bright light is used, the more powerful will be its benefit for advanced deep phase.
However, many people will find that they should dim down their lighting for about one hour before they
wish to go to bed, to avoid overdosing and causing trouble with falling adeep.

A person with advanced deep phase might begin to fed some benefit after using brighter evening
light every night for aweek, but it might take a month or two before the maximum benefit is reached,
especidly because it takes some time to restore good deep habits. This treatment does not work
unlessthe evening light isturned on a full brightness. | advise againg usng dimmers. Oncethe
problem is under control and the body clock has readjusted, a person with advanced deep phase can
often afford to skip bright evening light on specia evenings when they have to entertain or go out.
Nevertheess, usage of brighter light in the evening probably needs to become alife-long habit. A
person who benefits from bright evening light will often relgpse within a month after skipping the bright
light too often.

An interesting problem with bright evening light occurs when a spouse or other housemate has a
different sort of body clock, possbly even a ddayed deep phase (see below). Bright evening light
which is good for one person may be too much for another. This can usudly be adjusted smply by
arranging the placement of the lighting within the room, so that the person needing the bright light isin a
brighter area than the person who does not need it. Couples have told me, however, thet tresting one
spouse sometimes helpsthe other dso! 1t dl depends on the ways in which people are smilar or
different.

People with advanced deep phase should avoid very bright light very early in the morning, because
morning light has abad effect for people whose body clock is aready too advanced. Sometimes,
walking or running outdoors soon after dawn or along drive to work in the morning is a problem
making advanced deep phase worse. A person with advanced deep phase might be wise to wear very
dark wrap-around sunglasses when in outdoors between when the sun comes up and noon.

6.B. Advanced deep phase and depression.
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There are two conditions which typicdly cause early awakening: advanced deep phase and
endogenous depression. "Endogenous’ depression means the kind of melancholic mood which seems
to come from ingde the body and less from psychologica stresses. There seemsto be some
relationship between advanced deep phase and depression, particularly in middle age and beyond.
Some of my patients with advanced deep phase problems also seem a bit depressed, so it is difficult to
distinguish the two conditions. Bright light in the evening seems to work both for advanced deep phase
and for depression with early awakening, so sometimes it may not be too important to distinguish which
condition you might have (or maybe both).

Neverthdess, if adepression is serious enough to keep you from your norma occupations and
pleasures or to cause weight loss, guilt, thoughts of deeth, or other serious distress, let me repesat that
you should talk it over with your doctor. For serious depressions, light trestment should often be
combined with the treatments like anti-depressant drugs and counsdling. Lithium has some beneficid
effect for advanced deep phase. Moreover, for more serious depression, | often prefer one of the
powerful fluorescent light boxes to the torchiere lamps, since the torchiere lamps smply do not ddliver
asmuch light to the eyes. If asmplelight trestment is not enough for a serious depression, it is
definitely time to talk with your doctor.

6.C. Delayed sleep phase.

Delayed sleep phase:

difficulty faling adegp
difficulty waking up in the morning

When the body clock seems to run too dow, it gets behind, and sends its Sgnasto the body too
late. Then we say thetiming of the body clock is delayed past what it should be. The phaseis delayed,
to use the mathematica term. The symptoms of delayed deep phase are 1) fdling adeep too late,
sometimes after lying in bed awake for many hours, and 2) waking up too late and having trouble
getting up on time. People with delayed deep phase typicdly have trouble falling adegp unless they
stay up much later than they would wish to. Having gone to deep so late, people with delayed deep
phase often overdegp and have trouble getting to work or carrying out morning activities, asif their
bodies internal alarm clocks do not ring on time. Indeed, people with severe delayed deep phase will
sometimes deep past noon. People with delayed deep phase--unless they drag themselves out of
bed--are often rather long deepers, and they sometimes have a grumpy mood or real depression.

People with a delayed deep phase often fed somewhat rebellious or angry with authorities, perhaps
because they have experienced so many years of people indgsting that they wake up when their body
clocks are tdlling them to keep on deeping. Unfortunately, people who do not come to school or work
on time are often regarded as lazy, S0 they have not received the sympathy they deserve for their body
clock problems. Also, snce people with delayed deep phase may not fed very dert until well past
noon, and their best and most energetic hours are sometimes past midnight, they may have learned to
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enjoy their habitua late activities and be reluctant to give them up for bed. Successful trestment needs
awillingness to change these habits.

Thetiming of deep patterns--being advanced or delayed--does run in some families. It ispossble
that people with delayed deep phase have some genetic change in the body clock. It isaso peculiar
that delayed deep phase seems to develop somewhat late in puberty--often around 16 to 18 years of
age--and be at itsworst in the early 20's. College students and graduate students without fixed classes
seem to be particularly prone to delayed deep phase--there certainly isn't much quiet in the dormitories
before midnight a our University. One wonders if that rebellious trait--the wish to get out from under
the thumb of authority--sometimes enters into a delayed deep phase. There is even some evidence in
animd studies that the younger adult animas adopt a different daily rhythm, gpparently to keep out of
the way of the more dominant more mature adults. Nevertheless, we do see delayed deep phase
among mature adults and even in some elderly people.

It is gpparent that too little morning light exposure has something to do with the development of
delayed deep phase. Wedl get up later in winter--on standard time--than we do in the summer, when
daylight savingstime causes us to set our darm clocks an hour earlier. Of course, the dawnisearlier in
the summer. A number of sudiesindicate that even after taking account of the time change, people
tend to stay up later and get up later in winter than in summer. Thistrend seemsto be especidly
prominent in northern areas (above 45° |itude), where winter nights are particularly long. In those
areas, people may see no bright daylight in the morning, asthey arrive a school or work before the sun
comes up. Theorigts have speculated that experiencing dawn is particularly important for setting our
body clocks, and even, that the gradudly waxing light of dawn has some specid sgnding sgnificance
for the body clock. Infact, Ms Stephanie Rosen in my laboratory found some evidence that people
who have lighter window shades (which let in more dawn light) tend to fal adeep alittle more rapidly
and aise alittle earlier.

Whether or not the waxing light of dawn isan important signd, it isafair bet that people whose
deep phaseis delayed are not experiencing enough bright light in the morning. That isthe key to
treatment.

The best trestment for delayed deep phaseis to increase the dose of light which the person
receivesin the morning. The brighter the light, the sooner after waking up it is experienced, and the
longer the period of exposure (up to 3-4 hours), the better the result islikely to be. The problem isthat
delayed deep phase is often a stubborn condition which can only be controlled by very bright light for
1-2 hours each morning. Arranging to receive that light may be hard to fit in with daily habits. | usudly
find that people with delayed deep phase need one of the bright fluorescent light boxes. Although
torchiere lamps and other increased lighting can be hepful, ordinary fixtures usualy do not seem to be
aufficient. One convenient way to get a strong dose of morning light isto use alight box (maybe a box
arranged for 10,000 lux) for 30 min at breskfast time, since eating and reading the morning paper do
not interfere with the benefit. For people who work at a desk, placing the light box on the desk and
turning it on al morning should be effective, even if one can not St @ the desk dl of thetime. If itis
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convenient to be exposed to bright light for several hours each morning, around 2000 lux might well be
aufficient, dlowing the light box to be placed at the far Sde of the desk.

The best time to give bright light to somebody with delayed deep phase is as soon after their norma
waking time as possible, but thisis a bit complicated, Snce at the beginning of treatment, the normal
waking time may be quitelate in the day. It isprobably best to start using the bright light after the
(rather late) usud waking time, and then to give the trestment earlier and earlier in the day asthe person
gartsfaling adeep earlier and waking up earlier. A redly strong dose is best for the first few days of
treatment to reset the body clock, so | often advise that patients start trestment on aweekend wheniit is
practica to spend 3-4 hours outdoors right after waking up. Once apersonisableto fal adegp a a
reasonable hour and to awaken at the desired time (e.g., 7 AM), the best time for treatment isin the
early morning. In thefirst week or two of correcting delayed deep phasg, it is very important to use
bright light treatment for afull dose every day, 7 days per week.

Just asit may be hard to set an darm clock for the proper time but easier to set thedarm to ring
dally onceit is set to the correct time, smilarly, it takes less bright light to keep the body clock set
properly, once a delayed body clock has been reset. After adeayed body clock has been successfully
readjusted and the person's habits have readjusted to the new deep hours aso, a bit less effort may be
needed to keep the body clock from delaying again. Nevertheess, people with delayed deep phase
commonly relgpse if they stop using light treetment loydly. Also, it isvery harmful for people with
delayed deep phase to stay up late on weekend nights and to deep late on weekends and days off. A
person with delayed deep phase should try to keep aregular wake-up time, 7 days per week, because
once alittle relgpse is permitted on days off, the person with delayed deep phase will find it too hard to
recovey.

There are many ways of arranging to get aadded bright light in the morning, such asingaling bright
lighting in the bathtub or around the bathroom mirror (like the dressng-room lights of movie sars),
increasing lighting in the bedroom and kitchen, and removing sunglasses when driving or walking to
work. Unfortunately, in my experience, these arrangements are often insufficient for a serioudy-delayed
deep phase. Delayed deep phase usudly requires a fluorescent light box. Spending 30-60 minutes or
more outdoors in early morning daylight (after the sun comes up) should be effective. Unfortunately,
winter fog and rain often make getting daylight exposures difficult even in San Diego (wherel live),
whereas in the coldest and hottest parts of America, getting enough morning daylight iswell nigh
impossible during parts of the year. Do not think that Stting near awindow or opening curtains will
work--it isamost never bright enough. For these reasons, | do recommend the bright light boxes for
delayed deep phase.

The theoretica importance of the dawn signa has inspired some doctorsto try "dawn smulators,”
which dowly increase atificid room lighting in about the same pattern that dawn might creep through a
bedroom window. These doctors believe that the naturd dawn signd is so powerful that it will reset the
body clock even during deep, when the light has to pass through the eyelids, and that dawn smulation
does not have to be very bright. Severad dawn smulators designed to mimic the light of dawn are now
being sold, though they have not been tested very wdll. Thereis preliminary evidence that dawn
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samulators may have some benefit, perhgps not as powerful a benefit asa 10,000 lux light box. In
tregting patients with SAD who tend to get up late, lighting waxing only up to 250 |ux, entering through
closed eydids during deep, did seem to reset the body clock and to partialy relieve the depresson

(Avery, DH et a. Dawn simulation and bright light in the treatment of SAD: A controlled study. Biol Psychiatry. 2001;50:205-

216). Another test of administering increasing brightness through a degp mask seemed to show some
bena‘it (Cole, RJ et a. Bright light mask treatment of delayed sleep phase syndrome. Journal of Biological Rhythms. 2002). It

would be nice to see dawn smulators more thoroughly tested, since they may be a particularly
convenient way of dedling with delayed deep phase.

Japanese researchers have found that supplemental Vitamin B12 is useful for delayed deep phase,
even when the patient does not have any evidence of vitamin deficiency by the usud criteria They
recommend about 1 mg. (1000u or 1000 micrograms) of ord Vitamin B12 daily. Thisis much more
than the minimum daily requirement which is contained in most multivitamin pills. The Vitamin B12
which can be easily purchased in 1 mg. doses at North American grocery storesis adightly different
vitamin from that tested by the Japanese, but it probably makes no difference. Since Vitamin B12in
these doses has practicaly no known side effects and is very inexpensive, | do recommend that people
with delayed deep phase try the 1 mg dosage.

6.D. Depression and delayed sleep phase.

Depression does seem to be associated with delayed deep phase, particularly among young adults
and women before menopause, and particularly when the problem occursin the winter. With delayed
deegp phase (as with advanced deep phase, as previoudy mentioned), it is often difficult to tell when the
problem is a deep timing problem and when it isared depression, because the problems often seem
mixed together. Bright light which corrects delayed deep phase does usudly seem to lift mood
symptoms as0. Neverthdess, as| mentioned before, if adepression is serious enough to keep you
from your normal occupations and pleasures or to cause weight loss, guilt, thoughts of death, or other
serious digtress, let me repeet that you should talk it over with your doctor. If light treatment for
delayed deep phase does not dleviate the depressive symptoms, it is certainly time to talk with your
doctor.

7. SIDE EFFECTSOF BRIGHT LIGHT

They say that everything good is ether risky, immord, or fattening. Light trestment is neither
immora nor fattening, but unfortunatdly, it does have risks which you should know about. To put thisin
perspective, water has risks, sugar has risks, salt hasrisks, apples and oranges and sirloin stesk have
risks, sunlight has risks, and artificid light trestments haverisks also. It takes some judgement to know
what istoo much--of water, sugar, sdt, or indeed, of light.

7.A. Therisk of mania.

All effective antidepressant treetments, including bright light, can trigger mania Maniastriggered by
bright light can be serious, and perhaps condtitute the most important risk of bright light treatment.
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What is mania? Maniaisaspecific unusua mood in which a person becomes too happy, too
euphoric, too irritable or too hyper, in away which causestrouble. Manic people suffer from rapid
gpeech, they talk too much (they fed pressure to keep speaking), and they have too many ideass. They
are digractible and often jump from one idea to another. They are hyperactive, and often awaken early
or cannot deep. A person who ismanic is not the person's usud self. Sometimes manics venture things
with a high probakility of getting hurt or suffering financid losses.

Although mania may resemble hgppiness, cheerfulness, or high energy--in its extreme form, maniaiis
quite risky for the manic person and for the people around. Let me give you some examples of the
poor judgement manics show. A manic patient was driving 80 mph down the freeway, and when
stopped by a highway patrol officer, he sarted afight. He was lucky that the patrolman only beet him
up alittle. Another patient, a conservative middle-aged mother of severd children, became manic
enough to go down to the red light digtrict and solicit mae customers. An impoverished patient bought
two Cadillacs in one day, though he couldn't afford anew car a al. Another manic patient on pension
ordered a private jet, asking the company to paint it custom ydlow for him. A manic patient |eft his
wife and drove a thousand miles, got up in the middle of the night, took off dl his clothes, and ran
around amotd parking lot. A manic patient threatened the life of The President, so the Secret Service
consdered arresting him. 'Y ou wouldn't want al the trouble which mania causes for a person and the
family.

Mania occurs in people with Bipolar Disorder, another name for what we used to call
manic-depressive iliness. The digtinguishing feature of Bipolar Disorder isthat a person with this
disorder has at least once suffered from mania or a least mild mania (what we cal hypomania).
Fortunatdy, | have never heard of severe manic symptoms being triggered by bright light in a person
who had not previoudy suffered from mania. The risk seemsto be very low for people who have never
had mania. People with Bipolar Disorder commonly experience periods of depression, when an
antidepressant treatment such as light might be needed. Bipolar Disorder seems to be abiological and
genetic illness, just like diabetes, with the peculiar feature that the illness seems to recur and recover,
sometimes with little obvious pattern.

When somebody with Bipolar Disorder is treated with bright light, sudden maniamight occur. |
know of a patient with Bipolar Disorder who injured a hospital staff member and needed to be placed
in restraints within afew hours after abright light treatment. Fortunately, this severe kind of reaction to
bright light is uncommon except among people with Bipolar Disorder who have had a least one period
of maniain the past, and it seemsto be rare if the person is taking amood stabilizer such aslithium,
carbamazapine (Tegretol), or divaproax (Depakote). Most people with Bipolar Disorder should be
taking such amood gtabilizer. The risk of maniamay be no greater with light treatment than with other
effective antidepressant treatments. Perhgpstherisk of maniawith light trestment is additiond evidence
that light trestment is antidepressant. Nevertheless, if | had ever had amania, | do not think | would
risk bright light treatment unless | were taking amood stabilizer, and unless | were under close doctor's
upervison.

Itislikely that wake thergpy aso increases the risk of mania.
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Mild manic symptoms or irritability have been triggered by bright light in perfectly norma research
volunteers and among people who have never had mania. Usudly the problem is just poor deep or
feding abit angry or feding a bit hyper. Neverthdess it isimportant to recognize these symptoms
when bright light produces them, because the dosage of bright light should be immediately reduced or
the use of bright light should be discontinued until these symptoms go away. Some people find that they
have to balance their dosage of bright light: too little light leaves them depressed, but too much may
leave them irritable or hyper. Certainly, anybody who is having these symptoms from bright light should
immediately discuss them with a doctor.

Thereis someindication that therisk of maniais greater when bright light is used in the early
morning. Possibly, waking up early increases the risk of mania. Researchers at the Nationd Indtitute of
Mental Hedth have reported preliminary studies which suggest that when bipolar patients experiences
switches between maniaand depression at least 4 times ayear, bright light trestment works best in the
mid-afternoon (Leibenluft, E et a. Light therapy in patients with rapid cycling bipolar disorder: Preliminary results.

Psychopharmacol .Bull. 1995;31:705-710).

7.B. Sunburn and skin cancer.

Much as we love the sun, we dl know how sunburn hurts. More serious, sunburn and too much
sun cause skin cancers, some of which can befatal. The risk of sunburn and skin cancers such as
melanoma seems to be increasing, because air pollution is reducing the layer of amospheric ozone
which normally shields us from most of the sun's ultraviolet rays. Damage to the ozone layer is dlowing
the sun to cause more sunburn than sunshine used to cause. People need to get bright light without
increasing their risk of sunburn.

Fortunately, you can get plenty of light without sunburn. The benefits of light for depression, the
body clock, and deep, seem to come through the eyes. Thereis no need for any sun at dl to fal onthe
skin, so from my point of view, long deeves, long pants, and a hat are just fine for people who want to
get ther bright light outdoors. Sun screen may help. Thereis no evidence that light hitting the skinis
anti depressant.

| have aso explained that bright light in the early morning or just before sundown is often the best
for the body clock. From the moment the sun rises above the horizon (at least if it isaclear day), the
light is bright enough to do you some good and keep you from wilting. These morning and evening
times are therefore particularly good times to get outdoors in daylight, possibly even more effective than
mid-day for most people. Unfortunately, the minute the sun goes below the horizon, the twilight grows
too dim to be useful. Oddly enough, the ultraviolet rays which cause sunburn are scattered more by the
atmosphere and absorbed more by ozone than are the visible colors of light which make up sunlight.
As a consequence, the strong ultraviolet which causes sunburn is only present when the sun isamost
overhead. The greatest risk of sunburn is between 10 AM and 3 PM. Thereislittle risk of sunburn
before 10 AM or after 3 PM. For these reasons, | recommend that people try to get most their
daylight exposures before 10 AM or after 3 PM, except in the winter, when the sunislow even a
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noon. Therisk of sunburnislessimportant, of course, for those using long deeves and ahat or sun
screen for protection.

Except in winter, if you would like to get your daylight exposure at mid-day, consder gtting in the
shade. Sinceit islight entering the eyes which isimportant for your mood, not what fals upon your
skin, your eyes usualy see plenty of sunshine even when you are sitting in the shade. Also, in most
sunny westher (except very dark rainforests), even shade is severd thousand lux during daylight, and
therefore the light is hepful.

Mog atificid lighting does not contain enough ultraviolet raysto create any risk of bright light
treatment, but there are exceptions. Some "full spectrum” bulbs can cause a sun burn if you get very
close and if the light does not have a diffuser which filters out the ultraviolet. Thereisaso some
ultraviolet produced by the halogen bulbs, but | doubt that much is reflected in the indirect lighting.
Purple ultraviolet tanning lights, of course, give off intense ultraviolet light, so you should not look at that
light.

7.C. Eyeburn.

It istrue that you can burn the retinas of your eyes by staring at the sun. Y ou should not Sare at
anything that bright, whether the sun itsdf or any very bright point of light. As| have mentioned,
fluorescents with diffusers spread the light out enough to diminate thisrisk. Using indirect lighting aso
eliminates this risk by spreading out the very bright point of light. So far as| know, you can't do your
eyes permanent harm with any of the commercia fluorescent lights or with incandescent lighting used
indirectly. It isworth areminder, nevertheless, that you should not stare a anything so bright that it
hurts your eyes. Thelimit of brightness above which the benefits outweigh the risks is probably around
10,000 lux. Anything much brighter than 10,000 lux is probably unwise. People with specid eye
problems should ask their eye doctors for further advice about their specia problems.

Some doctors have theorized that people taking certain drugs such as mgor tranquilizers (example:
Thorazine) or lithium could hurt their retinas with bright light treetment. Since millions of people have
taken these drugs and have gone out into sunlight, | think that this risk must be quite minimd.

Thereisakind of light damage to the eyes which might be caused by the ultraviolet rays in ordinary
sunlight. It seemsthat some clouding of the lens and cataracts may be increased by very extensve
exposures to the ultraviolet light in outdoor sunshine--the kind of exposure which fishermen experience
if they are out on the water every day for awholelifetime. It seems unlikdly that the kind of daylight
exposures which | have recommended (only an hour or two aday over the long run) would have any
measurable effect on the lenses of the eyes. However, concern about cataract might be another
congderation for trying to spend your time outdoors primarily before 10 AM or after 3PM, since
most of the ultraviolet reaches us near mid-day.

7.D. Sleep disturbancerisks.
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With light as with other treestments, there can be too much of agood thing. Aswe have discussed,
bright morning light tends to make us fal adeep earlier and awaken earlier. Thus, bright morning light is
the treetment for delayed deep phase. However, too much morning light can cause the opposite: an
unpleasant degree of advanced deep phase and early awakening. Similarly, athough bright evening
light is the treatment for advanced deep phase, too much bright evening light can cause trouble falling
adeep and trouble waking up in the morning. Some scientists aso think that bright light close to
bedtime prevents melatonin from increasing in our blood, asit usudly does at that time, and that this
may cause trouble with faling adeep. A person using atificia bright light may need to experiment with
the timing, duration, and brightness of the light if deep problems of these types deve op.

7.E. Headache and eye strain.

Some people using artificid bright light treatments have reported temporary headaches or eye strain
caused by the light. These symptoms do not seem to be serious or to indicate any permanent injury, but
they certainly can be unpleasant. If fluorescent light is being used, an dectronic high-frequency ballast
will probably reduce therisk of eye strain. Most people try to reduce the intensity or duration of the
light treatment to reduce these symptoms, unless they find that the benefits of the light are greater than
the symptoms caused.

8. GOOD SLEEPHABITS

Since much of this book has been about using bright light to deep better, it may surprise you thet |
think many people try to deep too much. We are dl familiar with the unpleasant feding of having dept
too little, but many of us have not thought about the possble harm of trying to deep too much.

Y ou may have heard somewhere that 8 hours of deep per night is necessary to be hedthful. This
justisnot 0. Inour studiesin San Diego, the average adult is actually adeep only between 6 and 6.5
hours anight. Moreover, The Cancer Prevention Study |1 showed that people who deep 6.5t0 7.5
hours live a bit longer than people who deep 8 hours or more (Kripke, DF et d. Mortality associated
with deep duration and insomnia. Arch Gen Psychiatry. 2002;59:131-136). The shorter deepers
lived longer! Even people who dept aslittle as 3.5 hours lived longer than those who dept 8 hours or
more. Certainly, if you get only 6.5 or 7 hours of deep anight, you are probably deeping enough.

Studies show that in the range that most Americans deep (whichis6, 7, or 8 hours or 0), there are
few discernable differences between people. Thismay surprise you, but people who deep 6 hours
seem to be at least as happy as people who deep 8 hours. Moreover, people who seep 8 hours get
just as much work done and are just as rich as people who deep 6 hours. There may be some
tendency for people with the shortest deep times (5 or 6 hours) to be outgoing and energetic, whereas
people with the longest deep times (9 or 10 hours) seem to be more introverted, imaginative, or
perhaps abit depressed. Notice the surprise! People who deep less are less depressed!
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Indeed, hospital studies of depressed patients show something very surprising. When depressed
patients are kept awake dl night (or at least for the second half of the night, e.g., after 2 AM), they
actudly fed less depressed the following day. The deep loss actudly helps depressed mood. Thiswas
part of the wake treatment which Dr. Neumeister and Dr. Kasper used, as described above.

Moreover, after the wake therapy, taking a nap makes depressive symptoms recur. Wake therapy
would be avery popular treatment for depression except for one problem: people with depression who
stay up during the night do get deepy, and after they deep soundly the next night, the low mood usudly
relgpses (unless bright light is used). Evidently, dthough it is true that people who are getting depressed
have poor deep, it isnot true that getting more deep helps depression.  Quite the opposite.

For these reasons, depressed people should not struggle to get more deep. People may actudly
improve their moods by getting up abit earlier.

Thereis another factor. Spending too long in bed--as you might expect--causes people trouble
with falling adegp and makes them more likely to awaken while in bed. Sometimes, the frustration of
lying in bed awake adds to the problem, and it builds on itsdlf, getting worse and worse. The more time
the person spends in bed trying to get more deep, the more trouble developsin faling adegp and the
more the person awvakensin the night. Surprisingly, it seems that spending too long in bed might be a
magjor cause of deep trouble among both elderly and depressed people. Fortunately, thereis an easy
solution.

People who are spending a lot of timein bed lying avake should spend lesstimein bed. This
means either going to bed later or getting up earlier. Getting up by aregular time seemsto be
important, so trouble faling adeep should not persuade you to deep late. Thelesstime you spend in
bed, the more deepy you will be the next evening. Think about it. If you spend lesstimein bed, you
will surely tend to fall adegp more easly and degp more soundly in the future. Moreover, the lesstime
you spend in bed, the more you will restore the habit of faling adeep quickly after going to bed, and the
more you improve the habit of degping soundly. Some doctors would recommend that you should not
spend more time in bed than you actudly deep. If you think you only deep 4 hours anight, spend only
4 hoursin bed until you are deeping dl 4 hours. Then you can try increasing time-in-bed about 15
min., eg., to 4 hours and 15 minutes. Y ou can gradudly increase your timein bed on aweekly basis
until you are no longer deepy enough to deep at least 85% of your timein bed. Once you are degping
only 85%, that is the longest bed time which you should alow yourself.
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Most degp experts a'so recommend that whatever bedtime you alow yoursdlf, you should not go
to bed if you do not fed deepy. Moreover, if you awaken at night and no longer fed deepy, get out of
bed, and do not go back until you are deepy again and expect to fal adeep. Even after being up during
the night, you should get out of bed by your regular awakening time, because degping late tends to
make the problem worse. Getting out of bed when you are not degpy makes you deepier the next
night and helps maintain good deep habits.

Almogt dl of us have stayed up entirely for anight or two, so we know that nothing terrible happens
tous. Many of the patients | talk to say that they have dept only afew hours anight for years, and yet
they are somehow afraid that losing deep will hurt them. Probably not. Remember that if anything, the
short deegperstend to live longer and be less depressed. If you are willing to Stay out of bed and amuse
yourself somewhere e'se when you are not deepy, soon you will stop worrying about deep. If you lose
awhole night's deep or part of anight, so what? It will not be so bad, aslong as you do not worry
about it. When you do go to bed (because you are finaly deepy), you will have restored your
confidence that you are likely to fall adeep, so the long-term problem resolves.

It is extremely common that depression, advanced deep phase, or delayed deep phase lead to
poor deep habits, and then the poor deep habits become part of the problem. For thisreason, itis
important to observe good deep habits when you are using bright light, in order to restore your deep
confidence.

9. ABOUT THISWEB BOOK: PRINTING AND COPYING

| wrote this little book for the Worldwide Web, so that people in need could learn how to use light
trestment. Much of the book iswritten in the same tone and language with which | explain light
trestment to my patients. | offer opinions and guidance even where the scientific proof isincomplete.
People want a doctor’ s best advice, even when we are not certain of everything.

Thisis not intended to be a scientific article, but it may be useful to physicians who want to learn
more about light treatment and how to useit. For physcians and others who want more scientific facts,
| have included alarge number of scientific references without attempting to document every opinion.
Thisismy advice, S0 not every doctor will agree with everything. 'Y ou can find many of the articles
referenced at amedica library or by searching the web through http:/AMww.ncbi.nlm.nih.gov/PubMed/
(look through the HEL P to learn how to use PubMed).
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Y ou may make printed or eectronic copies of this book for yourself or to give to family or friends
without charge. | would be happy if this book can help lots of people. The materias are copyrighted
©1997-2002 by Danid F. Kripke, M.D. and may not be used commercidly for sale without
permission. It ispossbleto print the book from internet web pages or to download a*.PDF version,
which can be read by Adobe Acrobat Reader. A version printed by Acrobat Reader from the * .PDF
filewill print in anice format.

On the web page, click on the symboal if you need to download a copy of Adobe Acrobat Reader.

10. ABOUT DR. KRIPKE

Danid F. Kripke, M.D. isalicensed practicing physician certified by the American Board of
Psychiatry and Neurology and a Professor of Psychiatry at the University of Cadifornia, San Diego. Dr.
Kripke was dected a Fellow of the American Psychiatric Association. Dr. Kripke has written
hundreds of medica articles and has given invited lecturesin 18 countries. In 1973, Dr. Kripke
established one of the firat deep clinicsin the United States. In 1981, Dr. Kripke published the first
controlled clinica tria of bright light trestment. For the past 20 years, Dr. Kripke has been doing
research on light treatment and treeting patients with light. Dr. Kripke' s research has been supported
by numerous grants from the National Ingtitutes of Hedlth, particularly AG12364, by the Department of
Veterans Affairs, and by the Sam and Rose Stein Ingtitute for Research on Aging, UCSD.

Dr. Kripke has had research collaborations with severa companies mentioned in this book,
particularly Ambulatory Monitoring, Synchrony Applied Hedlth Sciences (light mask), Apallo Light
Systems, and the Sunbox Company, but Dr. Kripke has no financia interest in any of the companies or
products mentioned.

Y ou can contact Dr. Kripke at dkripkel@san.rr.com, but please do not write for personal medica
advice. A physician should not give persona advice to a patient he does not know.

If you have a deep problem, you might also be interested in Dr. Kripke' s other Wordwide Web
book called The Dark Sde of Seeping Pills. Some of this materid is repesated in both books.
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