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What is light therapy?
Light therapy, also called light treatment or phototherapy, involves daily
scheduled exposure to bright artificial light. The term “light therapy” is
used by consensus in the field to differentiate light therapy for SAD
from phototherapy for other conditions, such as hyperbilirubinemia or
psoriasis. The initial use of light therapy in psychiatry arose from circadian rhythm hypotheses for seasonal and nonseasonal depression
(Kripke, 1981). It was known that exposure to room light (less than 500
lux, a unit of illumination intensity) could alter circadian rhythms in
animals and that manipulating the daily light-dark cycle, or photoperiod,
could change many seasonal behaviours. These effects were often mediated through light-induced suppression of nocturnal melatonin secretion. Room light, however, did not seem to have the same circadian or
melatonin-suppressing effects in humans. Researchers then discovered
that suppression of human melatonin generally requires much higher
intensities of light (greater than 2,000 lux) than those for animals (Lewy
et al., 1980). A patient who experienced recurrent winter depressive
episodes was seen as analogous to an animal whose seasonal behaviours
were linked to the shorter winter photoperiod, prompting the use of
bright light to extend the photoperiod (Lewy et al., 1982). The successful treatment of this patient led to the first systematic description of
SAD and the first controlled study of light therapy by Rosenthal and
colleagues (1984a). In that study, a large bank of fluorescent light tubes
was used to expose the patients to 2,500 lux white light for three hours
in the morning and three hours in the evening, to simulate the longer
summer photoperiod. Dim (500 lux) yellow light was used as the control condition in a crossover study design. The results were impressive:
seven of nine patients had a marked response within one week with the
bright-light condition, compared to one of nine with the dim light.
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Is light therapy an effective treatment for SAD?
Since the first study of light therapy in SAD (Rosenthal et al., 1984a),
there have been more than 60 controlled studies published by researchers around the world. The fluorescent light box is the most studied light
device, with more than 40 studies using similar fluorescent light boxes.
Many studies with fluorescent light boxes have shown superiority against
a number of different placebo controls, although each individual study
can be criticized for the type of placebo used, the relatively small sample sizes (usually fewer than 15 patients per condition), and the short
treatment periods (usually one to two weeks). Despite these limitations,
the multiple replications of positive results by independent research
groups provide some assurance of efficacy. Several qualitative reviews of
the literature (e.g., Blehar and Lewy, 1990; Lam et al., 1989b; Rosenthal
et al., 1988b; Tam et al., 1995; Wesson and Levitt, 1998) have concluded
that light therapy, administered by fluorescent light boxes with illumination exposures of greater than 2,500 lux, is an effective treatment for
SAD, with response rates of 60% to 90%. Additionally, two quantitative
meta-analyses of fluorescent light boxes (Lee, 1995; Terman et al., 1989b)
have demonstrated significant superiority of bright-light boxes over
putative placebo conditions (usually dim-light conditions). Another
meta-analysis, conducted under the rigorous procedures of the Cochrane
Collaboration (Chalmers, 1993), also confirmed that bright-light boxes
are superior to dim-light conditions (Thompson et al., 1999). Finally,
two recent large-sample studies have shown smaller effect sizes (i.e.,
standardized differences between conditions) but clear superiority in
rates of clinical response of fluorescent light boxes over plausible placebo control conditions (inactivated or low-density negative ion generators) (Eastman et al., 1998; Terman et al., 1998). Large case series
suggest that about 65% of patients with SAD have a good clinical response to bright-light therapy (Lam et al., 1997b).
What light devices are available?
Published studies have utilized various light devices for light therapy,
including fluorescent light boxes, a light box using incandescent light,
a portable and flexible fluorescent “light lamp,” an incandescent headmounted unit or “light visor,” a head-mounted unit using a red LED or
“light cap,” and a “dawn simulator” device.
The fluorescent light box is the “gold standard” device for light therapy,
with reasonable Level 1 evidence for clinical efficacy. The efficacy of
other light devices, however, is less clear. A head-mounted unit, the
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incandescent light visor, ranks with fluorescent light boxes as wellstudied devices in light therapy. Each of three studies used a very similar light visor, and these studies had larger sample sizes than any single
light-box study (Joffe et al., 1993; Rosenthal et al., 1993; Teicher et al.,
1995). The visor studies have the added benefit of multicentre designs,
which usually enhance generalizability of the results. The effect sizes
(i.e., standardized differences between pre- and posttreatment) and response rates of the light visors were large and comparable to light-box
studies. However, the results are problematic because the putative placebo conditions in the light-visor studies, consisting of very dim light
(30 to 60 lux), also led to good responses, and there were no differences
between the dim-light and bright-light conditions. The possible explanations for these findings are that (1) the light visors are no more effective than placebo conditions, (2) the placebo responses in these studies
are considerably higher than the light-box studies, or (3) the dim lights
are not suitable placebo controls for light visors. Of note for the third
possibility is that even dim light of less than 100 lux can produce biological effects such as melatonin suppression under certain conditions
(Brainard, 1998).
The red LED light cap was used in two studies. One had a reasonable
sample size (43 patients in two conditions) (Levitt et al., 1994), whereas
the other had smaller samples in each condition tested (Levitt et al.,
1996). Again, although response rates were good, and comparable to
light-box studies, there was no differentiation between any active light
condition with any putative control. Even a “no light” condition did as
well as the bright-light box in the smaller sample study. Therefore, as
with the light visor, efficacy has not yet been demonstrated for the light
cap. The results of these studies were summarized in a meta-analysis
that showed no evidence of effectiveness for head-mounted units
(Thompson et al., 1999).
Dawn simulation is a technique used to simulate the effects of a summer dawn during the winter by gradually increasing ambient light while
patients are sleeping (Terman et al., 1989a). Compared with light therapy,
dawn simulation uses much lower light intensities, and the light is administered while patients are sleeping (with their eyes closed). Dawn
simulation using a maximum illumination of 250 lux was shown in
two small parallel studies to be superior to very-dim-light conditions
(less than two lux) (Avery et al., 1993, 1994). However, another study
by the same group showed no difference between a gradual and a rapid
275 lux dawn (Avery et al., 1992b). Thus, it remains unclear whether
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the gradual ramping of the light intensity is actually necessary. A recent
study also found that bright-light therapy for six days was superior to
dawn simulation for two weeks (Lingjaerde et al., 1998).
Although clinical efficacy has not been conclusively demonstrated
for these other light devices, the clinical response rates for head-mounted
units and dawn simulators may be similar to those for other treatments
for SAD. The panel consensus was that some patients may benefit from
these devices, though they were not recommended. For example, in
situations in which patients require greater portability than that afforded
by light boxes, head-mounted units or dawn simulators may be considered for treatment.

Recommendations: Light Devices
(1) Light therapy is an effective first-line treatment for seasonal affective disorder. [Level 1 evidence]
(2) The fluorescent light box, with light intensities of greater than 2,500
lux, is the preferred device for light therapy. [Level 1 evidence]
(3) Some patients may respond to other light devices, such as headmounted units and dawn simulators. [Level 5 evidence]

What are the relevant parameters of light therapy?
The four basic parameters commonly used to describe light therapy are
intensity, wavelength, duration of daily exposure, and timing of light
exposure. Intensity is usually expressed in lux, a photometric unit of
illuminance that corrects for the visual spectral responsiveness of the
eye. As references, living room evening lighting is usually less than 100
lux, bright office lighting is in the order of 300 lux to 500 lux, outdoors
on a cloudy day ranges from 1,000 lux to 5,000 lux, and direct midday
sunlight can reach 50,000 lux or higher. Lux has been shown to have
relevance in studies of light on circadian rhythms and other biological
parameters (e.g., light suppression of nocturnal melatonin secretion).
Nonetheless, there is still controversy about whether a photometric
unit is the best measure of the biological and therapeutic effects of
light. Other possibilities include the use of radiometric measures such
as irradiance and quantum density, which are based exclusively on the
physical properties of light (Brainard, 1998). The “dose” of light can
also be varied by changing the daily duration of exposure. However,
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there are practical limits to the amount of time used for light therapy,
given that the treatment requires sitting in front of a light box.
Until recently, the biological effects of light on the human circadian
system were thought to be mediated solely through the eyes. A wellestablished neural pathway, the retinohypothalamic tract, connects the
retinas with the suprachiasmatic nucleus of the hypothalamus, the site
of the biological pacemaker. Similarly, one small study found that the
antidepressant effects of light therapy were apparent with eye exposure
but not skin exposure (Wehr et al., 1987b). However, a recent report
suggests that transdermal light exposure can alter human circadian
rhythms (Campbell et al., 1998). This finding raises the possibility that
light exposure through the skin may also be relevant to the antidepressant response of light therapy for SAD.
What “dose” of light therapy should be used?
In terms of intensity, most controlled studies with light boxes have compared bright light (greater than 2,000 lux) to a dim-light (less than 500
lux) control condition. Most have shown superiority of bright light
(Isaacs et al., 1988; James et al., 1985; Magnusson and Kristbjarnarson,
1991; Rosenthal et al., 1984a; Rosenthal et al., 1985; Winton et al., 1989),
although some have not (Grota et al., 1989; Wirz-Justice et al., 1986).
Analysis of pooled results shows clear evidence of greater efficacy with
bright light (Lee 1995; Terman et al., 1989b). Other studies have compared bright light (5,000 lux to 10,000 lux) to a nonlight placebo control. Although two smaller studies found no difference (Eastman et al.,
1992; Levitt et al., 1996), two larger studies showed superiority of the
bright light over the placebo condition (Eastman et al., 1998; Terman et
al., 1998).
Within the bright-light range, a meta-analysis also suggested that highintensity light (6,000 lux to 10,000 lux) was superior to medium-intensity
light (1,700 lux to 3,500 lux), which in turn was superior to low-intensity
light (1,000 lux or less) (Lee, 1995). One direct comparison found 10,000
lux to be superior to 3,000 lux using 30 minutes of daily exposure
(Terman and Terman, 1990c).
In terms of daily duration of light exposure, the majority of studies
used 2,500 lux light that was usually administered for two to six hours
per day. Comparisons of different treatment durations have shown some
evidence of a dose-response relationship in that two hours and one hour
of daily exposure were superior to half an hour (Wirz-Justice et al., 1986b).
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However, superiority of four or six hours compared with two hours is
not consistently shown (Doghramji et al., 1990; Winton et al., 1989).
Follow-up studies have shown that compliance with light therapy
protocols involving two or more hours per day of treatment is poor
(Schwartz et al., 1996). One study found that one hour of 2,500 lux was
as effective as two hours (Wirz-Justice et al., 1986b). However, other
studies have used higher-intensity light for shorter daily treatment
durations. Studies of 10,000 lux fluorescent light given for 30 minutes
per day produced similar results to protocols using 2,500 lux for two
hours (Magnusson et al., 1991; Terman et al., 1990a). The 10,000 lux
fluorescent light box has thus become the standard in clinical practice.
There are no studies comparing other levels of illumination, so it is not
known whether there is a linear relationship between intensity and
duration for effective light therapy.
Moreover, lux, as a measure of illuminance, varies as the inverse square
of the distance to the light source. Because the lux level drops precipitously with increasing distance, it is vital to properly position the patient in relation to the light source, to ensure that the proper “dose” of
light is given. Gazing at the light source is not necessary or recommended. Patients can read or work under the lights if they are properly
positioned.
Should light therapy be given in the morning, evening, or both?
There has been an ongoing debate regarding the optimal timing of light
therapy. The original theoretical model of SAD was based on studies of
seasonal changes in animals, which are mediated through changes in
circadian rhythm and photoperiod. Light therapy was administered both
morning and evening in order to lengthen the winter day and simulate
a summer photoperiod (Isaacs et al., 1988; Rosenthal et al., 1984;
Rosenthal et al., 1985; Winton et al., 1989; Wirz-Justice et al., 1986).
However, circadian changes have not been consistently associated with
therapeutic effects, and twice-daily dosing may not be a crucial factor
(Wirz-Justice et al., 1993). Issues of practicality and compliance favour
once-a-day dosing. One meta-analysis showed some superiority of twicea-day exposure over morning or evening alone (Lee et al., 1997a), but
that study did not account for the different intensities of light used in
the studies of daily timing. Another grouped analysis did not find any
superiority of morning plus evening light over morning light alone
(Terman et al., 1989b).
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In terms of optimal timing of a single dose of light, many studies
have found morning light exposure superior to evening light exposure
(Avery et al., 1990a, b; Avery et al., 1991; Eastman et al., 1998; Lewy et
al., 1987a; Lewy et al., 1998b; Sack et al., 1990; Terman et al., 1990c;
Terman et al., 1998), whereas others have found no difference (Hellekson
et al., 1986; Jacobsen et al., 1987; Lafer et al., 1994; Meesters et al., 1995;
Wirz-Justice et al., 1993). No controlled study has found evening light
exposure to be superior. Light exposure during the late evening may
also cause insomnia. An analysis of pooled results from 29 earlier studies showed some superiority of morning light over evening light (Terman
et al., 1989b). There was initial concern that studies with crossover designs favoured morning light because of a sequencing effect, but recent
large-sample, controlled, parallel-design studies have confirmed superiority of morning light exposure for SAD (Eastman et al., 1998; Lewy et
al., 1998b; Terman et al., 1998). Although morning light was found
superior to evening light, evening light exposure was also significantly
superior to placebo (Eastman et al., 1998; Terman et al., 1998). A rigorous meta-analysis also showed superiority of morning light over light at
other times of the day (Thompson et al., 1999).
What wavelength of light should be used?
The optimal wavelength for therapeutic effect of light therapy has been
explored based on evidence that maximum melatonin suppression is
attained with green light near 509 nm (Brainard, 1998) and given the
adverse effects of ultraviolet light on the eye and skin. Comparisons of
colour (wavelength) have shown some superiority of green light over
red light (Oren et al., 1991a) and white light over blue and red light
(Brainard et al., 1990) and over green light (Stewart et al., 1991), although the results were limited by complex interactions of order of
treatment. These findings, however, were generally supported by a metaanalysis showing that short wavelengths (blue, green, yellow) were superior to red light (Lee et al., 1997b), although that analysis did not
control for different duration or intensity of light treatment. The panel
consensus was that white light is recommended for light therapy.
Both broad-spectrum (“full spectrum”) fluorescent light and cool-white
fluorescent light seem to be equally effective (Bielski et al., 1992). Although an initial study found bright fluorescent light with ultraviolet
wavelengths to have some benefit over bright light with the ultraviolet
blocked (Lam et al., 1991b), a larger follow-up study showed both to be
equally effective (Lam et al., 1992b).
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What constitutes an adequate length of time for a trial of light
therapy?
Response to light therapy generally occurs within two to four days, and
measurable improvement is often seen in one week. Most of the initial
studies used one-week treatment periods because statistically significant
improvement could be noted within that time. Similarly, most patients
(but not necessarily all) experience recurrence of symptoms after discontinuing light therapy, within the same time period. Such rapid response and relapse have enabled studies with crossover designs, in which
different treatments are applied to the same patient over an extended
period of time.
Even though many patients show a clinical response at one week, the
response rate increases after two weeks of light therapy (Labbate et al.,
1995). The few studies with treatment for more than two weeks also
show incremental increases in response rate at three weeks to five weeks
(Bauer et al., 1994; Eastman et al., 1998; Ruhrmann et al., 1998). Thus,
the length of time for an adequate trial of light therapy should be two
to four weeks. More gradual improvement, especially later in the winter
season, may indicate nonspecific spontaneous remission and may not
be due specifically to light treatment.
Are there predictors of outcome for light therapy?
Several studies have shown that atypical symptoms such as hypersomnia, increased appetite, weight gain (Lam, 1994a; Nagayama et al., 1991;
Oren et al., 1992), increased consumption of carbohydrates (Krauchi et
al., 1993), and younger age (Lam, 1994a) are associated with good response to light therapy. Similarly, an atypical balance score (the score
on the eight “atypical symptom” items on the SIGH-SAD, divided by
the total SIGH-SAD score) was found to predict response to light therapy
in SAD (Terman et al., 1996).
The presence of a personality disorder may also be associated with a
poorer treatment outcome (as is the case in nonseasonal depression).
Reichborn-Kjennerud et al. (1996) found that five of eight (63%) of the
SAD patients who did not respond to light were also diagnosed with
avoidant personality disorder (versus 1 of 18 [6%] of responders), and
the presence of any DSM-III-R personality disorder was significantly
associated with a poor response. Practically, however, the high prevalence of personality disorder decreases the prognostic value of these
diagnoses in the individual SAD patient for whom light therapy is being contemplated.
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How do patients obtain light devices?
Commercial light boxes and other light devices are now widely available without prescription in medical supply stores and via mail order.
Patients are cautioned against constructing their own light boxes because of the electrical hazards, the difficulty in determining light intensity, and the size of the light box required. Because the industry is not
regulated, the usual caveat emptor, or “let the buyer beware,” applies to
the purchase of a light device. Vendors should market light devices that
meet electrical safety standards (Canadian Standards Association or US
Underwriters Laboratory) and that have been tested in reputable clinical trials. The intensity should be specified for a particular distance from
the light source, and the light device should be constructed with a filter
for ultraviolet wavelengths.
Many vendors have a short-term rental program with rent applied to
purchase price, and others have a 30-day return policy. These programs
allow patients to determine whether they will respond to light therapy
before purchasing a light device. Some clinics and clinicians purchase
light boxes to lend to patients, again to determine whether they will
respond to light therapy before buying a light box. The cost of a light
box ranges from CDN$300 to CDN$500.
What practical tips are there for using light therapy?
Most patients use the light box at home while reading or watching television. Others use light therapy at work, setting up, for example, a
light box by their computers or on their desks. Some hospitals and clinics have set up “light rooms” where patients can go to receive light
therapy, but these rooms require daily visits to the clinic and are obviously less convenient than a light box at home or work.
Because of the rapid rates of response and relapse with light therapy,
patients can become involved as active participants in determining the
optimal dose of light. For example, if patients respond to early morning
light exposure, but the time is inconvenient for them, they can try shifting the exposure to other times of the day. Similarly, if they respond to
30 minutes of light exposure, they may be able to maintain their responses with 15 minutes of light therapy per day. Or some patients are
able to maintain their responses by using light therapy on weekdays.
Patients should be advised to make one change at a time and to allow a
week or two to assess the effects of a change.
There are many misconceptions about light therapy that often need
to be addressed with patients. It is very difficult to raise the level of
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illumination in a room to more than 600 lux, so it is not possible to
treat SAD simply by increasing room lighting. A special type of light
source is not necessary to treat SAD, as light intensity appears to be the
critical factor. Tanning salons have never been investigated as a treatment
for SAD. However, tanning should not be used to treat SAD because the
antidepressant effects of light are thought to be mediated through the
open eyes and not through skin exposure, the ultraviolet wavelengths
are not necessary for the antidepressant effects, and there are risks associated with long-term exposure to ultraviolet light (e.g., cataracts).
What are the side effects of light therapy?
The common side effects of light therapy reported by patients include
headache, eye strain, and agitation or feeling “wired” (see Table 5). These
side effects are generally mild and do not appear to be related to light
intensity. It is uncommon for patients to discontinue treatment because
of side effects, which often subside with time or a decreased dose of
light. Hypomania and mania have also been reported as uncommon
but serious side effects of light therapy (Bauer et al., 1994; Chan et al.,
1994; Levitt et al., 1993b). Because these reactions may be more common in bipolar disorder, patients with bipolar disorder, type I (those
with previous manic episodes), should be treated with mood-stabilizing
medications and monitored closely during light therapy.
Can light therapy produce ocular damage?
Bright-light treatment can theoretically lead to changes in the eyes and
retinas, through either ultraviolet or visible-spectrum exposure. Although
fluorescent lighting emits little in the ultraviolet wavelengths, the output is not negligible. Estimates for recurrent daily use of a fluorescent
light box (without an ultraviolet filter) during the winter, over 20 years,
can lead to lifetime ultraviolet exposures in the toxic range (Oren et al.,
1990; Reme et al., 1996). Since ultraviolet exposure can lead to ocular
and skin damage, and since the ultraviolet wavelengths do not add to
the antidepressant effects of light therapy (Lam et al., 1992b), an ultraviolet filter is recommended for all commercial light devices.
In animals, the visible spectrum can lead to retinal damage under
certain conditions of sustained exposure. The retina is especially sensitive to light in the blue wavelengths, the so-called blue-light hazard.
Light-induced damage may also be potentiated by preexisting retinal
disease or by medications that increase retinal sensitivity to light (Reme
et al., 1996; Terman et al., 1990b).
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Table 5
Reported side effects of light therapy for SAD
Study:

Kogan and
Guilford
(1998)

Labbate et al.
(1994)

Levitt et al.
(1993b)

Light therapy
method:

10,000 lux
fluorescent
light box
x 30 min/day
x 5 days,
n = 70

2,500 lux
fluorescent
light box
x 2 hrs/day
x 2 weeks,
n = 30

60, 600, or 3,500
lux incandescent
light visor
x 30 min/day
x 2 weeks,
n = 105

21%
19%
7%
6%
6%
3%
3%
1%
1%
–
–
–
–
–
–

13%
27%
–
13%
7%
–
–
–
–
13%
7%
3%
1%
–
–

Side effect:
Headache
Eye or vision problem
Nausea or vomiting
Hypomania or agitation
Sedation
Dizziness
Anxiety/“feeling wired”
Irritability
Tightness in chest
Sleep disturbance
Sweating
Palpitations
Rash
Muscle pains
Abdominal pain

19%
17%
13%
–
4%
11%
14%
–
–
10%
2%
–
–
10%
5%

These conditions would rarely be encountered in usual clinical use of
light therapy, and 10,000 lux fluorescent light is regarded as relatively
safe. Incandescent halogen lights have a greater risk of blue-light hazard with direct gazing (which is why halogen light fixtures are designed
for indirect illumination) and should be avoided in commercial light
devices, unless special diffusers are used. There are isolated reports of
ocular damage during light therapy (Gallenga et al., 1997; Vanselow et
al., 1991). However, two studies with five-year follow-up periods showed
that chronic use of light therapy does not lead to any ophthalmological
change or damage (Gallin et al., 1995; Gorman et al., 1993).
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What ophthalmological screening should be done in patients
prescribed light therapy?
The potential risks of bright-light therapy must be balanced against the
inconvenience and cost of obtaining routine ophthalmological consultation and the measurable risks of repeated bright-light ophthalmological examinations such as indirect ophthalmoscopy and slit-lamp
examination.
All patients considering light therapy should be asked about previous
eye conditions or retinal disease. The following patients should be referred for baseline ophthalmological examination (including visual acuity, intraocular pressure, indirect ophthalmoscopy, and slit-lamp
examination) and periodic monitoring:
(1) patients with preexisting retinal disease (e.g., retinal detachments,
retinitis pigmentosa) or eye disease (e.g., glaucoma);
(2) patients with systemic illnesses that affect the retina (e.g., diabetes
mellitus, systemic lupus erythematosis);
(3) patients with cataract surgery and lens removal;
(4) patients taking medications that have photosensitizing effects in
humans:
• lithium
• phenothiazines such as thioridazine (antipsychotics, antiemetics)
• chloroquine (antimalarial)
• hematoporphyrins (used in photodynamic therapy for cancer)
• 8-methoxypsoralen (used in ultraviolet treatment for psoriasis)
• melatonin
• hypericum (St. John’s Wort)
• (Note: animal studies show retinal changes with drugs, including
beta blockers, tricyclic antidepressants, and tryptophan. The panel
consensus was that ophthalmological assessment for patients on
these drugs is not required unless patients have other risk factors.);
(5) elderly patients, who have a greater risk of age-related macular degeneration, which may be asymptomatic.
There are no absolute contraindications to light therapy. However,
using light therapy in higher-risk individuals requires assessment
of the risk-benefit ratio for each patient. For example, if a patient
with retinitis pigmentosa is sensitive or intolerant to antidepressants,
then light therapy can be considered with close ophthalmological
monitoring.
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Recommendations: Parameters for Light Therapy
(1) The starting “dose” for light therapy using a fluorescent light box
is 10,000 lux for 30 minutes per day. [Level 1 evidence]
(2) Alternatively, light boxes emitting 2,500 lux require one to two
hours of exposure per day. [Level 1 evidence]
(3) Correct positioning is important for the proper dose of light: i.e.,
sitting close enough to the light box to obtain the correct illumination. Patients should avoid looking directly into the light, as
doing so may increase eye discomfort with no added benefit. [Level
3 evidence]
(4) Light boxes should use white, fluorescent light with the ultraviolet
wavelengths filtered out. [Level 2 evidence]
(5) Patients should be cautioned against using incandescent halogen
lights, since they may have a greater “blue-light hazard” with direct gazing. [Level 5 evidence]
(6) Light therapy should be started in the early morning, on awakening, to maximize treatment response, but exposure at other times
of the day may be effective for some patients. [Level 1 evidence]
(7) Response to light therapy often occurs within one week, but some
patients require two to four weeks to show a response. [Level 2
evidence]
(8) Patients can be encouraged to become active participants in establishing an optimal light protocol. [Level 5 evidence]
(9) Common side effects of light therapy include headache, eye strain,
nausea, and agitation, but these effects are generally mild and transient or are resolved with a reduction in the dose of light. [Level 2
evidence]
(10) There are no absolute contraindications to light therapy, and there
is no evidence that light therapy is associated with ocular or retinal damage. [Level 3 evidence]
(11) Patients with ocular risk factors should have a baseline ophthalmological consultation prior to starting light therapy, and periodic monitoring is warranted. [Level 5 evidence]

Can light therapy be used in children?
SAD has been described in children and adolescents (Carskadon and
Acebo, 1993; Giedd et al., 1998; Glod et al., 1997; Rosenthal et al., 1986a;
Swedo et al., 1995), so there is interest in using light therapy for these
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groups. There are several case series of open light treatment showing
beneficial effects of light in pediatric age groups (Cooke and Thompson,
1998; Giedd et al., 1998; Meesters, 1995; Rosenthal et al., 1986a). Two
placebo-controlled studies have been published. Sonis et al. (1987) compared light therapy and relaxation therapy in 19 children in four diagnostic groups, including five children with SAD. Only the SAD group
improved with light therapy and relapsed with relaxation therapy. Swedo
et al. (1997) studied 28 SAD patients, aged seven to 17 years, and found
that one hour of bright light plus dawn simulation were superior to a
placebo condition. Although the studies have small sample sizes, the
positive results are encouraging evidence that light therapy may be effective for pediatric SAD.
How does light therapy affect people without SAD?
No mood effects were found in normal subjects exposed to light therapy
(Kasper et al., 1988, 1989a, 1990b; Rosenthal et al., 1987b). However, a
longer study of light therapy found some suggestion of increased mood
in normal subjects (Bauer et al., 1994). Bright light also has effects on
the human circadian system independent of any effects on mood (see
section below).
Some people have been identified as having “subsyndromal SAD”:
that is, they have many of the vegetative symptoms of SAD but do not
meet the criteria for a major depressive disorder. In small-sample studies, light therapy was found beneficial for people with subsyndromal
SAD (Kasper et al., 1988, 1989b; Norden and Avery, 1993). Since the
prevalence of subsyndromal SAD is likely higher than that of SAD (11%
to 25% in studies), more research about the effectiveness of light therapy
in this condition is important.
Is light therapy effective for nonseasonal depression?
Before light therapy was known to be effective in treating SAD, it was
investigated as a treatment for nonseasonal depression, to test a hypothesis of phase-advanced circadian rhythms in melancholic depression (Kripke, 1981). There have been fewer controlled studies of light
therapy in nonseasonal depression than in SAD. An open trial of hospitalized depressed patients found benefits with light therapy (WirzJustice et al., 1999). A recent review (Kripke, 1998) indicated that there
are more studies showing significant positive effects of light therapy
(Kripke et al., 1992; Yamada et al., 1995; Yerevanian et al., 1986) than
studies showing no effects (Mackert et al., 1991; Thalen et al., 1995b).
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However, the clinical responses in nonseasonal depression have not been
as dramatic as those seen in SAD. Differences in recruitment of patients,
severity of depressions, and patient expectations may explain the smaller
effect sizes seen in studies of light therapy for nonseasonal depression.
Comparison with antidepressant studies in nonseasonal depression is
difficult because the light therapy studies have had short treatment periods, usually one to four weeks. Further study to determine which patients are likely to respond to light therapy is necessary before it can be
recommended as a sole treatment for nonseasonal depression. Light
therapy may also prove useful as an augmentation of or combination
strategy for refractory nonseasonal depression (Kripke, 1998; Levitt et
al., 1991) or to prolong the antidepressant effect of sleep deprivation
(Neumeister et al., 1996).
What other psychiatric disorders can be treated with light
therapy?
Light therapy has been studied for a number of other psychiatric disorders, including bulimia nervosa, panic disorder, premenstrual depressive disorders, behavioural disorders in dementia, alcoholism, and
obsessive-compulsive disorders. A recent book summarized the research
and clinical studies in these and other areas, including nonseasonal
depression, circadian sleep disorders, jet lag, and shift work (Lam, 1998a).
In general, these studies have small sample sizes and provide encouraging results. However, there is as yet insufficient evidence to recommend light therapy as a sole treatment for these disorders. It may be useful,
however, as adjunctive treatment in these conditions. It may be particularly beneficial for patients who have seasonal exacerbations of a nonSAD disorder, such as seasonal bulimia nervosa (Lam and Goldner, 1998).
How can light therapy be used to treat other circadian disorders?
Light is one of the strongest zeitgebers (synchronizers) of the circadian
rhythm system, and bright light can reliably shift human circadian
rhythms. Light therapy has thus been used to treat conditions associated with disruptions of circadian rhythms, including jet lag, shift work,
and circadian sleep disorders. A joint task force of the American Sleep
Disorders Association and the Society for Light Treatment and Biological
Rhythms published a consensus report on the use of light for treating
sleep disorders in a theme issue of the Journal of Biological Rhythms (Terman
et al., 1995b). Using light to treat these conditions is complex because
of the intricate effects of timing of light exposure on the circadian
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system. For example, light in the early morning leads to a phase advance of circadian rhythms and therefore corrects a delayed sleep phase
disorder (e.g., Rosenthal et al., 1990). However, evening bright-light
exposure can lead to a significant phase delay and thus counteract the
effects of morning light. In these conditions, it is important not only to
properly time the exposure to bright light to shift circadian rhythms in
a desired direction but also to avoid bright light at other times in the
circadian cycle that can worsen symptoms. Studies of jet lag and shift
work are preliminary (reviewed in Boulos, 1998).
The cognitively impaired individual (e.g., with dementias including
Alzheimer’s disease) may be susceptible to weakened circadian rhythms
of sleep and wakefulness due to degeneration of the SCN (Swaab et al.,
1985). Behavioural disturbances resulting from these disturbances in
circadian rhythm (night wandering, insomnia, “sundowning”) may be
helped by bright-light exposure to increase zeitgeber strength (Lovell et
al., 1995; Mishima et al., 1994; Okawa et al., 1991; Satlin et al., 1992;
van Someren et al., 1997). Light treatment may also be helpful for the
sleep-maintenance insomnia that occurs in the elderly (reviewed in
Campbell, 1998).

Recommendations: Light Therapy for Other Disorders
(1) Studies of light therapy for pediatric seasonal affective disorder,
subsyndromal seasonal affective disorder, nonseasonal depression,
bulimia nervosa, panic disorder, and premenstrual dysphoric disorder show encouraging results, but further studies are required
before light therapy can be recommended as a first-or second-line
treatment. [Level 2 evidence]
(2) Light therapy may also be useful in combination with other treatments in these conditions. [Level 5 evidence]
(3) Light therapy may be useful in some disorders of the circadian system, including jet lag, shift work, circadian sleep disorders, and
behavioural sleep-wake disturbances in dementia. [Level 2 and Level
4 evidence]

What novel treatments have been studied in SAD?
One well-conducted study has shown that high-density negative ions
are superior to low-density negative ions in SAD, with response rates
similar to those of light boxes (Terman et al., 1998). Another small-
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sample study found that a one-hour outdoor walk in the morning was
more effective than a placebo dim-light-box condition (Wirz-Justice et
al., 1996). Total sleep deprivation was also effective in improving symptoms in 6 of 11 women with SAD, although the therapeutic effects of
sleep deprivation are usually temporary (Graw et al., 1998).

Recommendations: Novel Treatments for SAD
(1) High-density negative ions and sleep deprivation protocols are promising treatments but require further study before being recommended
as a treatment option. [Level 2 evidence]
(2) Regular morning outdoor walks, although not of proven efficacy,
are low cost, convenient, readily available, and have no side effects.
They may be suggested as adjuncts to regular treatment or as initial
treatment for people with mild or subsyndromal symptoms. [Level
3 evidence]

What is an appropriate placebo condition for light-treatment
studies?
Conclusions from clinical trials of light therapy studies have been generally limited by three factors: small sample size, short duration of treatment, and difficulty in establishing a “true” placebo-control condition.
The placebo response encompasses all of the nonspecific factors in treatment, as opposed to any specific effects of an intervention. The placebo response is generally regarded as comprising three major factors:
spontaneous improvement (including regression toward the mean),
nonspecific treatment effects (including relief in obtaining treatment,
contact with professionals who are interested and caring, educational
information about the disease, etc.), and expectation effects. Various
control conditions, ranging from “no treatment” to “sugar pills,” have
been devised to deal with these “placebo” factors, and all have limitations. The placebo response is generally high; meta-analyses of doubleblind antidepressant studies have shown that at least one-third of patients
respond to a placebo drug, and many individual antidepressant studies
report placebo response rates of 40% to 50%. Of interest in this context
is that a seasonality in placebo response has been documented in controlled drug trials of depression, with placebo response rates averaging
11% in winter and 33% in summer (Terman et al., 1989c).
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A treatment such as bright-light exposure is particularly difficult to
“blind.” Many studies have used relatively dim light (e.g., 500 lux or
less) as a control treatment, in part because 500 lux is presumed to be
biologically inactive (i.e., it does not reliably suppress melatonin) while
still being bright enough to be a plausible treatment for patients. In
fact, dim light may be biologically active in some patients, since light as
low as 100 lux has been shown to suppress melatonin under certain
conditions. Other studies have used different novel conditions, such as
negative-ion generators, to control for nonspecific therapeutic effects.
In some of these studies, the negative-ion generator did not emit any
ions, whereas in others low-density negative ions were used. Although
these conditions can control for the nonspecific effects, they may still
engender different expectations by patients and investigators.
In summary, there are a number of factors included in what is termed
placebo and a number of different methodologies to control for these
placebo effects. Any putative placebo condition has strengths and limitations. Because the limitations are different for different methodologies, one must be cautious when comparing “placebo response” between
studies. This is especially true for treatments such as light therapy or
psychotherapy, in which the treatments cannot be fully disguised. Finally, researchers try to minimize placebo effects because they are trying to determine specific treatment effects. However, clinicians try to
maximize placebo effects because they want patients to get better.

Recommendation: Placebo Response
Clinicians should be aware of the “placebo response” and optimize those
nonspecific factors that help patients to improve, including explaining
treatments, regular follow-up, and an enthusiastic expectation of improvement. [Level 3 evidence]
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