
Abstract
The susceptibility of the circadian system to selective phase
shiftinq by timed light exposure has broad implications for
the treqtnent of sleep phase and depressive disorders. Light
therapies have been developed to normalize the patterns
of delayed sleep phase disorder (through circadian phase
advances) and advanced sleep phase disorder (through
circadian phase delqys). Physiciahs and patients need to be
cognizant of the daily intervals when light exposure--and
darkness-can facilitate or hamper adjustment to the desired
circadian phase. The critical intervals lie at the edges of the
subjective night, which coincide with the tails of the nocturnal
melatonin cycle, but can be inferred clinicqlly through a morn-

Exposure of the eyes to light of appropriate intensity and
duratiorr, at an appropriate tin.re of day, can have narked
effects on the tirning and cluration of sleep and on the
affectiye and physical syrrptons of depressive illness.'
F{ere we revierv and evaluate delivery systems and the
application of light therapy for circadian rhythm sleep
disorders including delayed sleep phase disolder (DSPD),
advanced sleep phase disolder (ASPD), and free running
(or non-24-hour) sleep disorder. The most extensive clini-
cal trials luve focused on wintertime recurrence of major
depression (seasonal affective disorder) [SAD]. We also
cover light therapy for nonseasonal depressions (recurrent,
chronic, bipolar), including combination treatment with
sleep deprivation (wake therapy) and antidepressant medi-
cation. Lillht therapy l.rolds promise in treirting several
clinical disorders.r"-rl

LIGHT DELIVERY
Ap pa ratu s
Lrcnr Boxls
Many of the early research studies used a standard 60-cm
by 120-cm (2-foot by 4-tbot) fluorescent ceiling unit, with
a plastic prisrnatic diffusion screen, placetl vertically on
a table about I meter (J f-eet) from the user. A bank of
lluorescent lamps-ltll spectrum or cool white provided
approxin'rately 2500lux illuurinance. Smaller, nrore light-
weight u.rits have become commercially available; however,
specific design features of marketed light boxes have most
often not been clinically tested.

Factors include lamp type (output intensity and spec-
trum), filter, ballast frequency (for fluorescent lamps),
size and positioning of radiating surface, heat emission,
and so on. C)ne clinically tested model (Fig. 149-1) i l lus-
trates nrodificlt ions in second-gen e rlt ion apparatus.
including snaller size, portabil iry raised and dowlward-
tilted placement of the radiating surface to reduce glare,
height acljustnrent relative to the patient's head, a smooth
Dolvcarbonlte difhrsion screen with rraxinal ultraviolet
(J\./) f i l terirrg. :rnd higlr-orrtput f luoresccrrt I lrnps (non-
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ingness4veningness questionnaire or habitual sleep timing.
The schedule of light exposure might have to be continuolly
adjusted during treatment as the subjective night shifts grad-
ually in the desired directioh.

The treatment strategy for seasonal and nonseasonql
depression is simildr. ln winter depression, the size of circa-
dian rhythm phdse advances correlates with the degree of
mood improvement, and the optimal timing of light theropy
must be specifred relative to the patient's circadian clock
rather than solar time, Aport from its use as a monotherapy,
light therapy in outpatient and inpatient trials indicates thqt
it accelerates remission of nonseasonal depression in conjunc-
tion with antidepressant and mood-stabilizihg medicotion.

glaring 4000-Kelvin color temperature) driven by high-
frecuencv solid-st?rte ballasts. Tl.re combinatior of
elements'in this confipuration vields a maximun illumi-
nance of approxinatel! tO,OOO iux with the patient seated
in a position with the eyes about J0 cm (l foot) {iom
the screen.

With the direction of saze downward toward thc work
surface, such a configuration provides pleasant illumina-
tion suitable for re:rding and, despite illuminance far higher
than in normal home lighting, is generally well tolerated
(see Adverse Effects of Bright Light Exposure, later). The
presentation of light from above eye level is supported by
r study showing enhancement of rnelatonin suppression
with directional illumination of the lower retina.r As th€
apparatus becones minianrized, howevet the field ofillu-
rnination narrows, and even small changes in head position
can substantially reduce the intensiry of light that reaches
the eves.

Clinicians should seek documentation of the safetv and
effectiveness ol arry appararus under cortsidera rior r. I l l ,rrne
construction of such an apparafts is discouraged because
ofthe danger ofexcessive iuadiation affecting the eyes and
eyelras.

Claims for the specific efficacy of any particul'lr lamp
rype or spectral distribution, although commonlv made,
need to be questioned. Unfortunately, systems have been
rnarketed that provide excessive visual glare, exposure of
naked bulbs, direct intense illumination fiom below the
eyes ("ski slope" effect), and intentionally au5pnented
short-wavelength blue and LIV radiation. The earliest light
therapy trials used full-spectlum white fluorescent light at
high color ternperanrre with increased blue and near-LN
radiation, in an attempt to approxirnate the spectral distri-
bution of skylight relative to standard fluorescent sources.
Ul however, was shown to be unnecessary for the arti-
depressant effect,r leading to dre use of alternative light
sources and light boxes with tW filters to reduce exposure
hazard to the eves and skin. Claims that blue light is selec-
tively therapeutically active+ have not yet been subst'lnti-
ated. Full-spectrurr lighting is tolerable at 2500 lux, but
aversive glare is excessive at 10,000 lux, the dose designed
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age, ls \rell ls f irrnution of c:rtrlr ' .tcts, scncs to eriacerbtte
perccptutrl qlrrrc that cr]n nake higir intensity l ight cxlto-
sure tluitc utrcornfortlblc.r+

I. 'r irthernorc, both UV and short l:r 'clength blue Iiqht
c'.rn ir 'rteract \\ ' i th photoscnsitizing rnedicirt ions including
1-l ';rr\ '  standar(l rDtiLlcl)r 'essant!'Jntipsychotic, ancl rrnti lr-
rhvthnic rlgcrlts, as \vell as connon rrcdications suclr
is tctrirc|cline -to proDrote or rrccelerate rctinil l)rthol
ogr', l 'hether lcLlte, of slorv rrrri cumulirt ive.rr Lr one
reprlrted clsc, .r patient receive(l combir'rrlt ion trerltDrent
uith ckrmipmnrinc .rntl full spcctrun fl l()rescent l isht.
Altcr 5 days, thc patiert had reduccd contrirst sensitivi6.,
f irvc,rl sensitivit l ' ,  anrl visual acuitl and central scotor-nrs
an(l lcsions, f irrmnatcly rvith onl! nrinor-r'csjdual l l teref-
fects ir-r cortlrrst sensiti l in :rn(l scotolrl l  1 r 'car lfter
Ll i re()nt i l lL l r lL i ( ) l l .

l . ' i l tcred el,rsscs rre rvxilable (see Rcsources, Jetcr') thnt
cli lninate tlrnsnlission of sholt-n'irveienqth bluc l ieht
thilc rnlrinrizing e\p{)surc i l l(^c thc rirnq-e of prinrln'
circrrclirrn photorecepti()n (>5i5 nm), reducing ulrrc,
enl'rNncinlf visurl acuitr, an(l sul)icctive lrrightDess,ri and
nrininrizing thc risk of ch-ug photosensitizrrtion. Such pro-
tcction is clinicallv uscfirl to firrcstall circadi:rn rhythrr
plrrr .c, le l r r r .  r r r r r l  i r te l : r t , , r in ' r rp1r l r . . i , ' r r  * l rerr  1, , ' i ient .
arc erposecl t() rlrnbjent l ight, especil l ly befirlc sleep, rvith
inct'clsed risk of init i..r l insonnir.

r\ lt l .rough thcre i lre no definitc contrrrinclications for
br-ight l ight treatncnt other tlun thc retinoprrtJries,
resertrch stutl ics have routinelv excluclctl patients with
qli luconra o! cirtaract. Sonre of thcse pNticDts hr\ 'e used
light thenpl, cffectivclv in open treafinent; this shoLrlcl be
donc, honevcr, uiy with ophthrlmokrgic nronitorinq. A
sinrple e1'e checklp is ldljsed firr all ncu patients, for
rthich l stt 'ucturcd e\rlrnination chlrt h,rs been designed
(scc Resourccs, hter).r* fhe exlrrination hls occrrsionll lv
re\  u:r l (  J preu\ i \ r i r t  or ' t t l , r r  r . , t t ' l i t ion'  r l r . r r 'horr ld l ,c, l i -
t inguished frrrm potentirl conscqueDces of briq-ht l iqht
trclu lD ent.

Aclverse EffeLts of Bright Light Exposure

If clening )iqht is t imetl too l ite, the prtient can rlclclop
insonrnia antl h,, 'perrrctivit. If nrorning l ieht is t inrcd too
crrly, the prtient can irwaken I)rematLrrely, rvell lrctbre
light onset, .rntl bc unal)le to r-csurne sleep.' l 'hese prolrletns
rrc l csponsivc to tining rnd dose (durrtion and intcnsin)
acljustrnents cluring trc:rtrnent of circadirrr slccp phrrsc clis
orrlcls rrnd rnrxrcl clisolclcrs.

' l  he enclgcnce of sjcle eflccts relates in prrt to the
prtrrttrcters of I ieht exposure, inclucling intcnsitl ' ,  i lur..rt ion,
spcctr-rl contcnt, and nrethocl of exposur-c (tl i f l irse or
fbcrrscd; dilcct or indircct; forrl ' .r(1, upu'rtrt l, or dou,rt*' lrd
anglc of incii lcnce leLrti\c to thc cl 'cs). ' l 'hus 1'rrr ', side
eflccts hirvc lrcen asscsscd prinr.rl i lv in prrticnts rvith sea
sotrrrl rrnd n(rlscasonll rnood disolders, lnd intbrnrlt ion is
lackine tbl slccp disorders u ithout mood tl isnrrbancc.

' l he err-l icst clinicel trials of 1500-lur hrl l-spcctr-um
fluorescent l iqht t l-renpv firr rvintcr cleprcssion noterl infle-
qrrcnt side cflccts of hvlxrrnar.rirr, irritabil i ty, he:rclaclrc, rnd
nNusca.r'r ' i1r Such sruptonrs oftcn subside rrttcr ser,erl l clals
,r l  r lc . l l r l ler l l .  l l  l ;ur \ i \ l . r l .  thcr , , t t t  l r ,  rc, l t rccJ , , r ' r ' l i r r i i -
nrtc(l by decrcrsing the dose. IUrcly have l)aticlrts (l iscon
tinued trcNtnrcnt duc to side cflccts.

Tivo c;rscs ofincluced rnanic cpisodes har-e becn reported
in druE;-r-cfractorl '  nonseirsonrrl unipolrrr clepressivcs begin-
ning aftcr 4 to 5 drrys of l ight treatnrcnt.rr A fcrv cases of
l iqht-induced agit..rt ion and lrlponrarri l have bccn notcd.
l lso in patients Nith nonseilson,ri t lcpression.'r A pirt ient
with sersonally recurrcnt brie f dcpressions dcvckrped rrrpirl
nrood sq,ings aftcl l ight overerposurc (far exccedine l0
rninutes^ l)cr dav rrt 10,000 lrrr),rr 

'rnrl 
r l patient \ l lo hld

unipolirr u' inter rlcpression ud sinri lrr cxposurc shorird
his first nrlrric cpisoder+; lxrth paticnts requircd tl iscon-
tinuation rtncl nredication. \\re had one lripolar pirt ient ri i th
u inter clcpression s ho becirrre rnrrnic l i iel the usc of l ight
lnd wrs glivcn l ithium es ln effcctive countellneasufe;
rlrnost all pit ielts using nrxrcl stabil izcrs hlve rcsponded
to l ight therapv sithout nrrrnia. IIouever, sorre hllc
slitchecl into miNc(l states *.ith e:rrlt nrorninq l ieht erpo-
sLLre, r4rich rvas resolved by rrroving trc'.rtr-nent to nriddtlt i
' l 'hree crrscs of suicide rttcnrpt or iclclt ion, also occurdnq
in patients t ith u intcr deprcssion, rr crc rcpoltctl r i i thin I
*'eek of stirnd:rrcl crrlv-elenirrg bright-l jeht trcitnrcnt, tnd
the paticnts requircrl hospitrrl iz:rt ion. " '

A 42-itcnr side-cfl-ect invcntorv rvrs lclninistcred to l0
p:rtients * ith l ' intcr depression .aiter trcltrnent l i th unii l-
tcred hrll-spectnrrr f luoresccnt l ight rt 2500 lux fbr I
hours chilv.ri Othcr than firr one casc ofhyponrlnir, thcrc
ucre no i l inicalh siqnil icrrnt sidc cffects.'P'rt icnts gilen
cvening l ight (thc tinrinq rclrlt i \.e to bcdtirle l ls unspcci-
ficd) reportcd init i l l  insorrniir. trI i ld visurrl corrrplaints
included blurred vision, eyestrain, and photophobia.

Of spccil ic intcrcst is thc sicle-effect proli le f ir l patients
using l dou,nnlrcl t i l ted fluorescent l iqht box plotected bl
r snooth (l ift irsioD screen (sec Fig. I49 l), rvith l0-miDutc
dailv cxyrosures .rt 10,000 lur, becausc tlr is rrethocl hls hld
u idesprcrrcl applicrrtion. .\ studl of 8i l l lrt ients \\ i th winrer
depression who rvere er';r lu:rted l irr 88 potcntirrl siclc
cfl-ectsr* idcntif ietl l  srnall nurlber of enrereent svtnptonts
rrt a frctluenc| ctl: 6"/" tct 1(| '1,, includinq uausel. headache.
jurnpincss or j i ttcl iness, rntl cr e irritrrt ior-r.r" ' l 'hcsc rcsults
rrust be wcighed rtur inst thc inrproverrcnt ofothcr plt ients
u.ho shou,ed similrrr svnptonrs at l)trseline lrut bccarrc
lsl1r-lptonrlrt ic rlter' l  ieht trcltD)ent:,\ l l  svrnPtorIs, ercept
nausei, sho!\red lfferlter inrl)roverDent thrn e\rcerbrti(m,
which firrces attcntion to thc risk-to-bcrrefit rt lt io. Indee(I,
ell)ergercc of sl,rnptoms rniqht havc rcllectccl the raturirl
coursc ol the dcprcssion in nonrespolclers to l iqht, ri l ther
than l slrccif ic r-cslx)nse t(J l ight erposrre.

CASE MANAGEMENT, TIMING,
AND DOSING
A4anitor inq of  Pdt ie nts
Lisht trcirtDrent is t\picllh self--aclnr in istered rrt hone on
r schedrrlc recorrrrcndccl by the cJinicirn. -l ir dre ertenr
thilt thc tir)ine of l ight erposure is irnport.rnt to obtain I
thcr:rpeutic effcct, p:rt ient irclherencc is rr sine rlurr turn. The
prlt ient rnd clinicirrn neecl to uork togcther to l ind the
optil1lr]D (losinll t inrins cornbinatiou. At thc (ir l rnbir
clinic, thc nl'o tl l l i  l l ' telcl)honc :tf icr the fi lst I darr of
treatncntl l l though the pilt ient js erpected to lcport rrnr
side cflccts thc slrrne d,l ' ther-arc crperiencerl. Patients
n'rainti ir) 1r clailv slccp, nroo(1, and cncrgv log (lorvnload-
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facilitates circadian rhvthm nhase advances and the antide-
pressant response. Given the spread of DLMOs around
the regression line (see Fig. 149 2), there is a risk that light
will be scheduled too early, which might lead to prenature
awaker.fng or counterproductive phase delays. The MEQ
based recommendation maxinizes the chance that the
Datient ivi l l  receive l isht in the window of 7.5 to 9.5 hours
;fter DLMO. With aiarget time of 8.5 hours after DLMO,
nlost patients (44/69, or 64o/o rn ov sample) will be cap-
tured in this window (1 t hour) and 66/69 (967") wtll
receive liEht within I 2 hours.

A list of recommended initial light exposure rines,
derived fron the regression of the MEQ score on melato-
nin onset for 8.5 hours alter DLMO, is shown in Thble
149-l (Ar online version of the MEQ,a" which has been
used successfully for nore than 6 years, automatically
rerurns dre recommended light exposure interval to the
user.) This schedule is a best-gr.ress solution, and prompt
timing adjustments may be needed. For example, if the
circadian phase estimate were too early, a patient nighr
report an uncor.rtrollable urge to resume sleep for several
hours after treatment (unintended phase delay), or sleep-
onset insormri:r beyond habitual bedtime, in which case
light exposure should be novecl later to bring the session
ir.rto the 7.5 to 9.5 hour post-DLMO range. Similarly, if
the patient suddenly starts waking up hours earlier than
expected, dre session should be moved later. On the other
hand, with light exposure later than 9.5 hours after DLMO,

there might be inadequate response. If 5 days of treatnent
shorvs no sign of improvement, tl.re light should be moved
earher.

The MEQ solution is not diagnostic ofcircadian phase.j0
For example, as shorvn in Fig. 149-2, it is possible for
individual evenilrg qpes (score below 42) and n.rorning
qpes (score above 58) to share the same DLMO.51 Another
source of error, of course, lies in the DLMO measure
itselfl+3 The MEQ algorithn offers the clinician an intel-
ligent starting point that varies substar.rtially fiom patient
to patient, mininizing the problem of inappropriate treat-
ment times, which would otherwise often be too early or
roo hte.

According to this algorithm, treatment often begins
earlier than habitual wake up time, depending on the
patient's sleep duration. (Beyond the DLMO, the MEQ
score is significantly correlated widr sleep onset and oflset
derived from sleep logs of I week ol longer.) For example,
a short sleeper, whose bedtime is at midnight and who
awakens at 6 au, would start treatlnent on habitual awak-
ening. L.r contrast, a longer sleeper, with onset at 11:J0 rlr
and awakening at 7:30 au, r'ould need to wake up I hour
earlier, at 6:J0 ervr. Fol every half hour of sleep beyond 6
hours, awakening for light treatment is 15 minutes earlier
than habirual wake un time uD to 1.5 hours earlier for a
sleep duration of t hours.

Although the algorithm is based on winter depression
data, it has been applied successfully to patients wirh non-
seasonal unipolar and ltipolar depressioni2 and moderate
delayed sleep phase. However, for DSPD patients going
to sleep after 2 en, night shift workers, or the retired
eldelly, several questions on the MEQ will be difficult or
impossible to answeq and timing decisions should be based
on a pretreatment sleep log instead. Additionally, the
MEQ score may be distorted by masking effects of hyp-
notic medication, cornprornising its usefulness as a circa-
dran phase esflnator.

INDICATIONS FOR TREATMENT
Circadian Rhvthm Sleeo Disorders
DEr-evro Sulp Prusr Drsorurn
Patients with DSPD have difficulty initiating sleep before
2 to 7 rtt, with commensurate difficulty awakening in dre
rnorning (for a review and discussion of the reJationship
with circadian rhlthm phase, see reference 53). The
problem is often exacerbated by light exposure during the
night, even at nounal room light levels, which can induce
and maintain circadian rhythm phase delays. Similarly,
forced early awakeninpJ and exposure to light can induce
phase delavs rather than advances. f)nce awake on dreir
delayed scfiedule, most padents exhibit norrnal alertness
and energy, but others report difficulties for several hours
after awakening and spurts ofenergy after n.ridnight. Often
patients with DSPD show comorbid mood and personalitv
cllsorclers.

Morning light therapy can directly norrnalize the timing
of the sleep episode without the need for progressive daily
delays into dre desired phase positior.r,t+ an arduous proce-
dule now rarely used. In one study, patients witl DSPD
were given 2 hours of errly morning light treatment at
2500 hu and light restriction after 4:00 pn.5j Both dre

"Start  of  I0,000- lux,  30 minute session, approximately 8.5 hours
after est imated melatonin onset. Bold indicates the range
confirmed in cl inical tr ials.

MEQ, Horne-Ostberg Morningness-Eveningness Questionnaire.
Data from Terman l\1, Terman JS. Light therapy for seasonal and

nonseasonal depression: eff icacy, protocol, safety, and side
effects. CNS Soectr 2005: I  0:647-663.

MEQ SCORE

I6-18
'| 9-22
23-26
27 -30
3t -34
35-38
39-41
42-45
46"49
50-53
54-57
58-61
62"65
65-68
69-72
73-76
77-aO
8t 84
8s-86

START TIME

08:4 5

08:30

O8r |  5

OSroo
07t45
O7r30
OTtl5
O7:OO
06:45
06:3O
06r | 5
O6:OO
O5r45
O5r30
05: l5
O5rOO
O4t45
04:3 0
04:15
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as a sopori6c .lgent (which remains coutroversial).53," The
phxse responsc curve to melatonin is irpproximateJy oppo-
site to thrt f ir l l ight. Thus, morning l ight and evening
melatonin both serve to pronote phrrsc irdvances. In thc
present rpplicirt ion, melatonin is athrrinistercd in low,
physiologic doses (0.1 to 0.3 me) scveral hours before
bedtinre (ear' l icl than endogenous pincal melatonin onset).
Because it is not soporif ic, the paticnt cilt ' l  coDtinue nornral
evening activit ies. However, oncc thc rrelatonin is
ingested, the p:rtient must avoid inappropriate, counter-
vail ing arnbicnt l ight unti l bedtirne, which could induce
phase delnys .rntl inhibit thc onset of pincal nrelatonin
production. Additionally, nrelatonin is rr suspected retinal
photosensitizcr,:r rvhich mandates cautionary eye prorcc-
tion. An irltenrltive to dark gopJeles,n0 u,hich would con-
strain evcnins rctivities, is blue-bkrckers (see Resources,
later) that rniri l t ir in clear visibil iry whilc blunting retinal
circadiirn photorcccption.

Melatonin hrrs been used as rnonothcrapy to halt thc
fiee runningJ cycJc of totally blincl peopJe,''r in which case
there is r.ro interzrction with light exposure. Clinically, we
h:rve found nrclatonin especially usehrl t irr DSPS in con-
junction with postsleep light t l ierrpy. Although light
monotherrpv can be effective fbr DSPS (e.g., Case l), the
adv:rncins sclrccltrle is especially difficult fbr patients who
are not f i l l inq rsleep unti l early rnorning. Adding melato-
nin 4 to 6 hours before currcnt sJeep orrsct and rnoving
light erposur-e lnd melatonin ingcstion gradually earlier-
as an ensernblc-can expedite prop;r'css. Once sleep h:rs
stabil ized, rDelirtODin rright maintain thc Pirttern after dis-
continuation of light therapy, with spont:rneous exposure
to early morning postsleep light.

W
PatientJ.M. (Fig.l49-4) is male, a1e 28 years, and an
accomplished scholar. He had experienced extreme
delayed sleep phase disorder since adolescence. lt
was aggravated in recent years, with sleep onset
around 7 AM and waking around 3 pM. The distinct
downside for him was the inability to collaborate with
colleagues during the normal workday. He resisted
hypnotic medication but intermittently used alcohol
to fall asleep a few hours earlier.

The phase-advancing strategy combined three
chronotherapeutic methods: 0.2 mq controlled
release melatonin62 in the evening, blue-blocking (400
to 535 nm) glasses until sleep onset, and I hour of
light therapy at 10,000 lux upon awokening. Melato-
nin was initially token too early (about 7 hours before
sleep onset) because the patient insisted he was ready
to fall asleep earlier: after stabilization, the delay to
sleep was about 4 to 5 hours. He followed a I- to
3'day schedule of 3l-minute advances in wakeup
time and light therapy, based on his level of confi-
dence that he would not oversleep. Sleep onset
remained spontaneous throughout. He achieved the
goal of sleep from I l:30 pM to 7 AM in about 2 weeks
and expressed incredulity that this could happen.

Mrr,o Slopp Puesr Drl,,rv (lNrrral, INsol,rNr.r)
' l 'he colnmon problenr of chronic sleep onset insomnia
that falls short of DSPI) but also entails diff iculty arising
lnd low morning l lertless, is readily treatablc with post-
sleep light, leading to rirpid ad;usturent. Mrnv paticnts
with such insomnia do not respond to htpnotjc nrcdiorion
and are not depressed.

Patient J.8., male, age 34 years, could rarely fall
asleep before | :30 aM or wake up in time for a normal
workday. Although he was allowed to work from mid-
morning into the evening, he was handicapped by low
alertness until midafternoon and headaches at a
computer terminal during the late afternoon.

Light treatment began with 10,0001ux exposures
6t 8 AM for 30 minutes, with no effect in advancing
sleep onset for several days. When the session was
advanced to 7:30 AM, sleep onset immediately
advanced by about I hour. However, several days of
terminal insomnia followed, with awakenings before
6 AM, signalinq an overdose. Reducing the treatment
duration to l5 minutes at 7:30 AM alleviated this
problem, with sleep onset maintained around mid-
niqht. This regimen was continued, with effortless
awakening accompanied by improved mornin0 alert-
ness and comglete remission of the headache.

ADv,\NcID Sr,prp PH,rsr Drsonoen
Advanced sleep phase clisorder, in which sleep onset occurs
in the evedng with awlkening well before dlwn, r,ould
sccrn to provide a counterpart to DSPD, treatable rvith late
cvening light, but such treirtrnent has not beerr eltcnsivelv
investigated. Light prescntcd in the first part of t lrc sul)jec-
tivc night is krown to elicit phase deJays ir.r tJrc onset of
nocturnal melatonin secretion4 and the declinc of bodv
tct t tperalure.  '  u hich rnighr I r , , r r rote l l ter  , l . . l t  , ,nrcr .

The experience of a 3g-year-old woman with a life-
time history of ASPD6a illustrates the potential use-
and limitations of eveninq light treatment. Patient
K.W. was a mildly hypomanic hiqh achiever, without
seasonal pattern, who typically fell asleep at about
9:00 pM and woke up between 2 AM and 4 AM, a
pattern that led to marital stress. She could remain
awake for occasional late-evening engagements by
compensatino with delayed time of arising at 5 AM to
6 AM. At baseline, she exhibited an early melatonin
onset, at about 7:45 PM. Liqht exposure at 2500 lux
for up to 2 hours beginning at 8 pM barely affected
sleep phase or melatonin onset, whereas light expo-
sure beginninq at 9 pM succeeded in maintaining
sleep onset at about I l pM and wakeup time between
4 AM and 5 AM, which was accompanied bv a l-hour
delav in melatonin onset.
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Depressive Disorders
Sresover, Arrrcrrve Drsonprn
Patients with SAD experience amually recurrent mood
disturbance often accompanied by increased appetite for
carbohydrates, weight gain, daltime fatigue and loss
of concentration, anxiery and increased sleep duration.
The appetitive and sleep synptoms are considered aqpi-
cal, in contrast with the poor appetite, weight loss,
and early awakening seen in melancholic depression. For
a set oI diagnosric and clinical asse$menr insrrumenlsr see
Resources (later) and the discussion by Terman and
coliersues.' '

Moit light therapy studies have focused on parameters
that influence treatment response, such as time of day,
duration ofexposure, intensity, and wavelength. The origi-
nal regimen tested at the National Institute of Mental
Healdr used 2 500-lux full-spectrum illumination in 3-hour
sessions in the morning and the evening.2e A cross-center
analysis of more than 2 5 studies that included 3 32 patientsTo
summarized the results for dual daily sessions at 2500 lu-{
for 2 hours; single morning, midday.'and evening sessions;
brief sessions (30 minutes); and lower light intensity
(<500 lux). One week of morning brightJight treafinent
produced a sigr.fficantly higher remission rate (53%) than
did evening (387o) or midday (32%) ueatrnent. Dual daily
sessions provided no benefit over morning light alone. All
three brightJight regimens wer€ more effective than the
dimJight controls; only morning (or morning plus evening)
light was superior to the brief light control.

livo subsequent studies increased light intensiry to
10,000 lux, substituting lower color-temperanre light for
full-spectrum, in 30- to 4O-minute exposure sessions, with
remission rates of approximately 75%, matching the most
successful 2500-lru, 2-hour studies.lTrAt these short dura-
tioln, both dim light (400 lLrx) and lowerJevel bright light
(3000 lux) were significandy less effecdve.

Three laree controlled clinical trials have clarified the
specific action of antidepressant light relative to placebo
and the influence of exposure time of day. Eastman's
groupaz administered light in the morning or evening, and
an inert placebo (an inactive negative-ion generator), to
parallel groups. Although all groups showed progressive
improvement over 4 weeks, patients administered morning
light were most likely to show remissions, exceeding the
placebo rate. Lewy's groupar conducted a crossover study
of morning and evening light. Although there was no
placebo control, morning light proved to be more effective
than evening light. Terman's groupar performed both
crossover and balanced parallel-group comparisons, which
included nonphotic control groups that received negative
air ions at a low or high concentation. Moming light
produced a higher remission rate than evening light and
the putative placebo, low-density ions. However, the
response to evening light also exceeded that for placebo.
Indeed, in the trials of Lewy's group4r and Jbrman's
group,+' a minority ofpatients responded preferentially to
everung llght.

Figure 149-5 compares morning and evening light
therapy and its relation to the sleep cycle for a representa-
tive patient with SAD who received 10,000Jux light treat-
rnent in J0-minute sessions. teatment timino was

S.H., ? 37YR, BEGIN 4 NOV 88

12 i3 14 15 16 17 18 19 20 21 22 23 24 01 02 03 04 05 06 07 08 09 10 11 12
Time oi day (hr)

Figure 149-5 Self-report sleep and light therapy record for
Patient S.H. (winter depression), who first received a trial of
evening l ight (5:00 ptr.4), then morning l ight (6:30 ANI). 6re€,1
bars, sleep episodes on successive days (top to bottom); sr,l
symbols, 1s-minute intervals of 10,000-lux l ight exposure; D,
depression at clinical evaluatjon; R, remission at clinical evalu,
ation. Pretreatment baseline, l7 days (see Case 7 in the tex0.

determined according to the patientt reported sleep habits
and daily commitments. The patientwas urged to maintain
consistent sleep times whet-her on or offtreatuent, waking
up shortly before the rime planned for moming ueatmeni
and leeping free a block oI rime lor evening treatmenr ar
least 2 hours before bedtime in order to avoid lisht-induced
ini t ia l  insomnia.  Houever,  s leep r iming shoned consider-
able variability depending in part on the time of treatrnent
and treatment response.

The generally poor response to evening light appears to
be correlated with delayed sleep onset, time ofarising rela-
tive to baseline, or both. By contrast, morning light usually
serves to truncate morning sleep. Some patients conserve
sleep duration by going to bed earlier, but many do not
and feel fine with sleep shortened by about J0 minutes.
Although the common q.Tnptom of interrupted sleep is
often eliminated under effective treatrnent, initial, middle,
or terminal insomlia somedmes emerses. The insomnia
could .igra I l ighr overdose tha r can be dia lr wirh by reduc-

Patient S.H. (see Fig. 149-5), female, age 37 years,
became depressed every winter, with middle insom-
nia and oversleeping on weekends. During the course
of early-evening light treatment at 5 pM, sleep onset
was gradually delayed, with reduced ni0httime awak-
ening. She remained depressed. ln contrast, under
morninq liqht treatment at 6:30 aM, sleep onset
returned to the baseline pattern, sleep interruptions
were largely eliminated, and the depression remitted.
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about emergence of manic or mixed states, even widr mood
staDlllzers.

Colombo and colleaguest2 administered three cycles of
wake drerapy over 1 week in patients who were either
stabilized on lithium or were medication free. SubErouos
also received J0-minute rnorning l ight  t lerap) at  2500- lur
white or 150-lux red or nornal anbient room illumination
at 80-lux. Patients receiving bright-light therapy with or
without lithiun showed sustained. incremental imorove-
ment wi thour mood reversalq fo l lor , r ing s leep depr i iat ion,
The lithium-alone group showed sinilar improvement,
but without lidriun or bright light there was minimal
overall inprovement, with distinct reversals after sleep-
deprivation nights. This study underscores the advantage
of light therapy in sustainirlg and enhancing the transient
benefit of wake theraov.

In r  [ t , l lon-up rrud1. Benedeni  and col leagres" com-
bined wake therapy, morning light therapy, Iithium, and
antidepressanrs for inpatients with bipolar depression. Of
27 patientswithhistories ofdrugresistance,44% responded
during I week of acute intervention, and nonresistant
patients showed 707" success. Patients were followed for
9 montis at home on their usual medications (without
light treatment), and the relapse rate differed significantly
for drug-resistant (83%) and nonresistant (43%) sub-
groups. Although this study does not isolate light therapy
as the criticxl intervention. it underscores the effectiveness
of the chronotherapeutic combination with wake therapy
in acutely reversing the depressive episode even in resistant
cases. A case series of drug-resistant bipolar patients rvho
continued light therapy at home ivith sustained benefits'
points to the need for and utility oflong term maintenance
treat[lent.

In an instr-uctive pilot study of light drerapy during
depressed phases of rapid-cycling bipolar disorder, Lei-
ber.rluft and colleaguesea were struck by increasingly labile
nood when 10.0001ur lisht was administered in the
morning for up to 60 minutes, whereas midday pre-
sentation was effective. Sit and col]eas-uesr5 studied nine
wonren \aiLh Iong'rrnding 

' ron.ea.o,ral  
b ipohr I  or  l l

disorder in which mood stabilizers controlled manic
phases, but antidepressants did not relieve depressed
phases. Light duration was flexibly dosed between 15
and 45 minutes to maximize improvement while mini-
mizing side effects. Three of four patients beginning
7000 lux morning bright-light therapy experienced dis-
ruptive mixed states forcing discontinuation, but the
fourth showed a full, sustained response. The next five
patients used midday light without such disruption, with
success in three cxses. One middav nonresnonder who
.r . r i tched to rnorrr ing l ight  then'responded. Clear ly.
despite the impressive initial results, the dosing and
timing of light therapy fbr bipolar depression needs
further scr-utiny.

Though dawn simulation has not yet been tested in
bipolar depression, it is a r.nilder intervention that might
especially suit this population. In a retrospective chart
review of 187 inparients with bipolar depression,e5 those
who occupied east-facins rooms with direct natural darvn
illumination were discharged 3.7 days earlier than drose
facing west. No such benefit was found for patients with
MDD. however.

Ornsn INprcerroNs
Practice parameters or meta-analltic endorsernent of light
drerapy for circadian sleep phase disorderse6''7 and sea-
sonales and nonseasonal depressionsT'8s are now in place.
Other indications for light therapy night emerge in the
future. See reviewsa6,86 of clinical trials of light therapy for
antepartum depression, premenstrual dysphoric disorder,
geriatric depression,'3' bulinia nervosa, adult atteniion-
deficit/hyperactivity disorder, dementia, and Parkinson's
disease.

TOWARD AN INTEGRATED
CHRONOTHERAPEUTICS
Three main applications of light therapy have emerged:
light drerapy alone, combination oflight therapy with anti-
deplessant and mood-stabilizing drugs, combination of
light therapy with odrer chronotierapeutic methods to
accelerate and rnaintain treatment resoonse. and combira-
tion of all drree qpes of therapl t l ighr. merJicarion. and
chronodrerapy).

The range of chronotherapeutic methods beyond light
therapy includes sleep deprivation, or wake tierapy; wake
therapy followed by sleep phase-advance therapy, in which
bedtime is moved earliel with maintained wakefulness at
the end of the dsht: low-dose melatonin administered
sevelal hours befori scheduled bedtime, to facilitate circa-
dian rhl.thm phase advances; and blueJight restriction in
the evening (alone or in conjunction with melatonin) to
forestall phase delays or in the morning to promote phase
delavs. Bluelioht restriction and melatonin administration
in the evening-derive from laboratory studiesriee and clini
cal experience, with clinical trials still pending.

Light monotherapy is a potent tool for treating the
circadian rhythrr sleep disorders, though padents with
extreme delayed sleep phase appear to respond most
rapidly to a cornbination ofpostsleep light in coordination
with physiological-dose rrelatonin 4 to 6 hours before
sleep onset, with light restriction (in the short-wavelength
range below -535 nm) until bedtime. For patients already
using hlpnotic drugs, dre chronotherapeutic regimen
should be introduced before attempting to taper and dis-
continue the drug. Although tapering can require weeks to
months, it can begin as soon as the patient repofts onset
of sleepiness before taking the sleeping pill.

Light monotherapy for depression has been best dem-
onstrated for tream.rent of seasonal affective disorder, for
which complete clinical remission widr normalization of
hlpersomnia is often obtained within a week. Clearly, light
alone should be the first course of treatment for patients
rvith SAD. For those already using antidepressants, light
can be added and the drug subsequently tapered, even to
discontinuation. Combining light widr drugs may be more
effective for ueating nonseasonal depression, even tlough
light monotherapy works in individual cases, notably in
patients with drug resistance whose main issue is circadian
Dhase maladiustment.

For hospitalized patients with depression, a chronother-
apeutic combination in conjunction with ongoing medica-_
tion appears very promising, with the prospect of
unprecedented rapid, maintained renission and shorter
hospital stay. The protocol combines multiple nights
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