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ight therapy has become a common treatment for
seasonal affective disorder (SAD) since the first

Bright Light Therapy:
Side Effects and Benefits Across the Symptom Spectrum

Michael Terman, Ph.D., and Jiuan Su Terman, Ph.D.

Background: Bright light therapy has been
established for treatment of winter depression, or
seasonal affective disorder (SAD). Analysis of
side effects most often have focused on a narrow
set of suspected symptoms, based on clinical ob-
servation (e.g., headache, eyestrain, nausea, in-
somnia, and hyperactivity). This study broadens
the purview to a set of 88 physical and subjective
symptoms that might emerge, remit, or remain
unchanged relative to baseline, thus reducing bias
toward assessment of presumed side effects.

Method: Eighty-three patients with SAD
(DSM-III-R criteria for mood disorders with sea-
sonal pattern [winter type] and National Institute
of Mental Health criteria for SAD) received
bright light therapy at 10,000 lux for 30 minutes
daily in the morning or evening for 10 to 14 days.
They completed a questionnaire (Systematic As-
sessment for Treatment Emergent Effects), rating
symptom severity before and after treatment. Re-
sults were compared for morning or evening
treatment and for responders and nonresponders.

Results: Several side effects emerged—mostly
mildly—including jumpiness/jitteriness (8.8%),
headache (8.4%), and nausea (15.9%), mirroring
findings of past studies with a less inclusive
scope. In most cases, remission rate equalled or
exceeded emergence rate. Several nondepressive
symptoms also showed large improvement, in-
cluding poor vision and skin rash/itch/irritation.
Being overactive/excited/elated showed greater
emergence under morning light and greater remis-
sion under evening light. Emergence of nausea
was greater than remission in responders.

Conclusion: The dominant effect of light
treatment was improvement in bothersome symp-
toms. Although patients should be advised of side
effects and guided in dose manipulations to re-
duce them, attention also should be drawn to the
substantial benefit-to-risk ratio. Improvement of
symptoms outside the depressive cluster, seen in
both responders and nonresponders, may point to
new therapeutic uses of light therapy.

(J Clin Psychiatry 1999;60:799–808)

L
clinical trial in 1984.1 Like antidepressant drugs, it is a
somatic intervention that may act by serotonergic poten-
tiation,2 although other mechanisms of action—in par-
ticular, circadian rhythm phase shifting3—are likely to be
involved. In the 2 largest controlled trials to date, bright
light administration has been shown to be superior to pla-
cebo according to rating scale measures of improvement,
categorical remission rate,4 or both.5 In contrast to the de-
layed effect typical of pharmacologic antidepressants, re-
mission or improvement of depressive and atypical
neurovegetative symptoms often occurs within a week of
light treatment, and adverse side effects appear to be
minimal. Systematic investigation of side effects, how-
ever, has been quite limited.

Hypomania, irritability, headache, and nausea were
noted as occasional side effects in the earliest studies of
light therapy for SAD, which used fluorescent light boxes
with exposure at 2500 lux for 2 hours/day or longer.1,6

Some boxes lacked diffusing screens,6 which might exac-
erbate symptoms.7 Side effects were rarely cause for dis-
continuation. Symptoms usually subsided after several
days of treatment or, when persistent, could be alleviated
with dose decreases (duration or intensity of light expo-
sure). Recent studies using portable head-mounted units
with incandescent bulbs near the eyes have also noted
side effects of eyestrain and feeling “wired.”8,9

The induction of mania or hypomania poses a distinct
potential psychiatric concern. Light-induced mania in
SAD has been observed only rarely. In our clinic there has
been only 1 case in more than 300: a 23-year-old man
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with bipolar I disorder who, after about 3 weeks of treat-
ment at 2500 lux for 2 to 4 hours/day, during dose adjust-
ments, required emergency room care and lithium
treatment. A case of mania has been reported in a unipolar
SAD patient after exposure to bright light that exceeded
the recommended dose.10 There have also been 2 such
cases reported in drug-refractory, nonseasonal unipolar
depressives after 4 to 5 days of light treatment.11 Several
cases of light-induced agitation and hypomania have also
been noted in patients with seasonal or nonseasonal12 de-
pressions.

In contrast with manic overresponse, light exposure
can also exacerbate depression. Three cases of suicidal
ideation were reported within 1 month in patients who
had received early evening light exposure,13 although sui-
cidality has shown consistent marked improvement under
morning light.14 A recent study noted that the side effect
profile for light treatment, combined with trimipramine in
nonseasonal major depressives, may be distinct from that
of the antidepressant alone.15 Of particular interest was
increased sedation, which contrasts with the activating ef-
fects normally associated with bright light exposure.16

Apart from the above-mentioned case reports, there
have been only a few studies specifically to assess short-
or long-term side effects of light therapy in patients with
SAD. In a long-term follow-up survey, about 25% of pa-
tients who had used 2500 lux light therapy for several
years continued to report headache, eyestrain, and insom-
nia.17 The contributing factor of light intensity, however,
is still unclear. For example, in a study of patients with
nonseasonal depression, which found no therapeutic ef-
fect of light, side effects did not differ at high or low in-
tensity.18

Two studies have systematically investigated the side
effects of light treatment in SAD, using either a 2500 lux
unfiltered full-spectrum fluorescent light box19 or a head-
mounted incandescent unit at 60, 600, or 3500 lux.9 About
25% of patients using the light box reported mild, tran-
sient visual side effects (blurring, eyestrain, photophobia)
and initial insomnia under evening light. Side effects were
more frequent with the head-mounted unit. Across the
symptoms assessed (abdominal pain, dizziness, eyestrain,
fatigue, feeling “wired,” headache, insomnia, muscle
pains, nausea, sweating), 58% of 105 patients reported at
least 1 symptom, 30% at least 2, and 13% at least 3. Most
prevalent were headache (19%), eyestrain (17%), and
feeling “wired” (14%). However, these side effects were
unrelated to the intensity of illumination or the magnitude
of the antidepressant response. Indeed, another study us-
ing red light–emitting diodes in a head-mounted unit at

4000 or 96 lux produced similar side effects,20 although
the authors of both visor studies noted generally greater
improvement than exacerbation of the same symptoms.9,20

A question remains about whether side effects are specific
to light exposure or some other aspect of the procedure.
Similar mild, transient symptoms (headache, eyestrain
and irritation, and visual glare) have also been noted at far
higher intensity, 10,000 lux fluorescent illumination ad-
ministered daily for 30 minutes,21 a procedure now most
commonly used for treatment of winter depression.22

It remains to be determined how specific parameters of
light exposure may be responsible for specific side ef-
fects. Factors may include intensity, duration of exposure,
spectral content, and illumination method (diffused, fo-
cused, direct, indirect). Adverse effects seem more likely
to emerge when the light source is close to the eyes, as
with head-mounted units. Since 1987, we have conducted
clinical trials of light therapy for SAD using a downward-
tilted 10,000 lux fluorescent light box covered by an ultra-
violet-shielding diffusing screen, with 30 minutes of daily
exposures in the morning or evening. This “brief expo-
sure” method produces clinical response rates equal or su-
perior to earlier studies using 2500 lux for longer
durations,23 with maximal response to morning light on
awakening.5 We have investigated potential ocular haz-
ards of 10,000 lux treatment by ophthalmologic examina-
tions and have found no evidence of clinically significant
changes even at long-term follow-up.24,25

The present report assesses a wide range of potential
side effects in subjects who entered treatment between
1987 and 1994. We used a questionnaire version of the
Systematic Assessment for Treatment Emergent Effects
(SAFTEE),26 which was originally developed and vali-
dated for drug studies. Thus, the scope of symptoms was
not restricted to those already suspected to result from
light exposure.

METHOD

Subjects
Eighty-three outpatients (63 women, 20 men), aged

18–63 years (mean ± SD = 39.8 ± 9.5) participated. They
fulfilled both DSM-III-R criteria for mood disorders with
seasonal pattern (winter type) and National Institute of
Mental Health criteria for SAD.27 Sixty-one were diag-
nosed with major depressive disorder, recurrent (code
296.3); 19, bipolar disorder not otherwise specified
(296.7); and 3, bipolar disorder, depressed (296.5). Sub-
jects all had normal medical status and signed informed
consent for entry into treatment trials.
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Procedure
After onset of a major depressive episode in late fall or

winter (severity criteria based on Structured Interview
Guide for the Hamilton Depression Rating Scale, Sea-
sonal Affective Disorder Version [SIGH-SAD] score,28

which includes 21 items from the original Hamilton scale
with 8 additional items that assess atypical symptoms),
subjects were randomly assigned to controlled treatment
trials that included bright light presentation in the morn-
ing or evening.5,23 Treatment was at 10,000 lux daily for
30 minutes in the morning (on awakening) or evening (at
least 2 hours before bedtime).

Side Effect Inventory
The SAFTEE includes 96 items organized by organ

system and body part (head, eyes/vision, ears/hearing,
mouth, chest, stomach/abdomen, gastrointestinal, muscu-
loskeletal, skin, depression). There are 88 core symptoms
(Table 1) with 8 additional items related to the menstrual
cycle, which we did not include because menstrual phase
at baseline and during treatment was uncontrolled. In the
questionnaire version used, the subject rated each item on
a scale of 1 to 5 (1 = not at all, 2 = a little bit, 3 = moder-
ately, 4 = quite a bit, 5 = extremely), using a 1-week
evaluation window. The instrument was administered at
baseline and at the end of 10 to 14 days of treatment,
along with clinical evaluations.

Statistical Analysis
Frequency distributions of symptom severity score

were separately derived for each SAFTEE item. Pretreat-
ment to posttreatment change scores were categorized to
indicate emergence of a symptom (from a score of 1 [“not
at all”] to > 1) or remission (from > 1 to 1). Because of the
broad symptom screen and multiple comparisons, statisti-
cal significance was not evaluated in terms of α probabili-
ties. Rather, the relative proportion of change scores
(emergence vs. remission) was expressed as the effect size
of the McNemar chi square, or w, where w = sqrt(χ2/N)
and N is the total number of change scores in both direc-
tions. For comparisons across subgroups (morning vs.
evening light, responders vs. nonresponders), the effect
size was based on the 2 × 2 chi-square for change scores.
Values of w ≥ 0.5 were considered to index a large effect
size; 0.3, medium; and 0.1, small.29 Although a symptom
with similar rates of emergence and remission results in a
negligible effect size, the absolute emergence rate may
still cause concern about the acceptability of the treatment
for affected patients. Furthermore, items with relatively
low frequency can show large effect sizes that warrant at-

tention. In the present sample, all comparisons with large
effect size would individually yield α values of .05 or less.
However, false positives remain a distinct risk given 88
comparisons. Items with large effect size, especially when
unexpected, might merit further investigation in prospec-
tive studies.

RESULTS

Symptom Frequency Before and After Treatment
Table 1 lists the frequency of all symptoms on the

SAFTEE reported as more than mildly bothersome—i.e.,
moderate (3) to extreme (5)—in the order the items ap-
pear on the questionnaire. At baseline, there was a wide
range of symptoms with frequency above 10%. These in-
cluded symptoms that might also be predicted to emerge
as side effects after treatment (e.g., eye irritation, 12.1%),
symptoms of ailments typical in winter (e.g., coughing,
11.0%), symptoms of depression (e.g., fatigue, 79.3%),
physical symptoms often associated with depression and
anxiety (e.g., dry mouth, 18.1%), and symptoms that
might be associated either with depression or hypomania
(e.g., initial, middle, and late insomnia, 15.9% to 25.6%).
Some items fall into more than 1 class (e.g., headache
[27.7%], a suspected side effect also associated with both
depression and anxiety).

Depressive symptoms were always prominent at base-
line (e.g., irritability, 62.2%), and they uniformly de-
creased after treatment (19.8%). However, the trend
toward decrease from baseline to posttreatment was
nearly ubiquitous throughout the range of SAFTEE items,
with exceptions falling into 2 classes as follows: (1)
physical symptoms (e.g., breast tenderness, nausea, fever,
all with frequencies of 7.4% or less), and (2) symptoms
consistent with hypomania (e.g., increased sexual inter-
est, 14.9%; excessive energy, 6.3%; and being overactive/
excited/elated, 7.4%). Despite the general improvement
under light therapy, the most prevalent posttreatment
symptoms fell into the depressive cluster (e.g., anxiety,
22.2%) or were physical symptoms potentially associated
with depression and anxiety (e.g., gas, 12.1%); these
could be either true side effects or residuals of the depres-
sive episode.

The SAFTEE includes several pairs of contrasting
symptoms (e.g., appetite decrease and increase) that,
however, do not necessarily show opposite results in the
group as a whole. This complicates interpreting emergent
side effects, since a depressive episode may be associated
with atypical features (e.g., appetite increase), melan-
cholic features (e.g., appetite decrease), or neither.
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Bidirectional Change
Although the SAFTEE was designed to detect side ef-

fects, the inclusion of items associated with depression
also leads it to detect posttreatment improvement. Given
the high frequency of many symptoms at baseline, the de-
tection of emergent side effects requires that change
scores be analyzed for individual subjects, rather than for
the group as a whole. Table 2 shows remission and emer-

gence rates for 55 of the 88 items that showed change fre-
quencies (in either direction) of 5% or more.

Emergence. About half (27/55) of the items listed in
Table 2 show emergence rates of 5% or more, whereas
only 9 items showed rates of 10% more. Several symp-
toms might be suspected as potential side effects of bright
light exposure (e.g., headache, 8.4%; eye irritation, 6.0%;
jumpiness/jitteriness, 8.8%; nausea, 15.9%), although

Table 1. SAFTEE Inventory: Percentage of Cases Symptomatic Before and After Treatmenta

Post- Post-
Class Symptom Baseline treatment Class Symptom Baseline treatment

Head Headaches 27.7 8.4
Dizziness/faintness 4.9 1.2
Loss of consciousness 0.0 0.0
Seizures 0.0 0.0

Eyes Eye irritation 12.1 1.2
Eye swelling 7.2 0.0
Blurred vision 2.4 0.0
Double vision 1.2 0.0
Poor vision 2.4 0.0
Light bothersome to eyes 6.0 2.4

Ears Earache 1.2 0.0
Ear discharge 0.0 0.0
Hearing loss 3.6 2.4
Noise/ringing in ears 2.5 2.6

Mouth Mouth sores 3.6 1.2
Dry mouth 18.1 7.2
Excess salivation 2.4 2.4
Swollen/sore tongue 2.4 0.0
Bleeding gums 3.6 0.0
Dental problems 3.7 0.0

Nose/throat Nasal congestion 26.5 19.5
Nasal bleeding 1.2 0.0
Sore throat 9.6 10.8
Laryngitis 3.6 3.6
Difficulty swallowing 0.0 1.2
Chest pain 2.4 3.6

Chest Shortness of breath 2.4 2.4
Wheezing 4.8 1.2
Coughing 11.0 7.2
Breast pain/discharge 0.0 1.2
Breast tenderness 2.4 7.2

Heart Rapid heartbeat 9.6 1.2
Irregular heartbeat 1.2 2.4

Stomach/
abdomen Abdominal discomfort 20.5 15.7

Nausea 3.7 7.3
Vomiting 0.0 2.4
Heartburn 8.4 4.9

Intestinal Diarrhea 12.1 4.9
Constipation 7.2 3.6
Gas 24.1 12.1
Change in stool color 3.6 1.2
Hemorrhoids 4.8 1.2
Painful bowel movements 2.4 0.0

Appetite/weight Appetite increase 42.2 18.1
Appetite decrease 12.1 8.4

Weight gain 26.5 7.2
Weight loss 4.8 3.6
Change in taste 4.9 1.2
Increased thirst 16.8 4.8

Urinary Painful urination 0.0 2.4
Urinary burning 0.0 2.4
Difficulty urinating 0.0 2.4
Decreased urinary pressure 2.5 3.7
Frequent urination 14.8 7.3
Change in urine color 1.2 2.5

Genital Genital discomfort 0.0 2.7
Genital swelling/discharge 0.0 1.3
Decreased sexual interest 45.3 9.3
Increased sexual interest 9.3 14.9
Difficulties with orgasm 6.2 4.8
Difficulty with erection

(N = 20) 18.2 10.0
Musculoskeletal Muscle/bone/joint pain 27.5 14.6

Leg/arm swelling 2.5 1.2
Hand/foot numbness 10.0 6.1
Unsteady on feet 4.9 0.0
Difficulty moving 13.4 3.8
Unwanted body movement 0.0 0.0
Restlessness 20.7 3.8
Shaking 1.2 1.2
Rigidity/stillness 3.7 2.5

Skin Rash/itch/irritation 3.7 4.9
Bruising 1.2 0.0
Sunlight irritation 0.0 0.0
Sweating 2.4 0.0
Fever/chills 3.7 7.4

Depression Fatigue 79.3 30.9
Excessive energy 2.5 6.3
Jumpiness/jitteriness 26.8 3.8
Overactive/excited/elated 4.9 7.4
Initial insomnia 25.6 12.4
Middle insomnia 22.0 9.9
Late insomnia 15.9 9.9
Hypersomnia 40.7 16.1
Drowsiness 70.7 21.3
Thought/concentration/

memory problems 60.0 16.1
Feeling depressed/

“down”/“blue” 85.9 24.1
Anxiety 59.8 22.2
Irritability 62.2 19.8

aAbbreviation: SAFTEE = Systematic Assessment for Treatment Emergent Effects. Symptoms rated moderate (3) to extreme (5). N = 83 (range, 70
to 83; denominator adjusted for missing cases). Items with substantially lower sample size are all related to genital/sexual issues.
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some may also reflect exacerbated depression
given ineffective treatment. Feeling depressed/
“down”/“blue” necessarily had a zero rate of emer-
gence, since all patients reported depression at
baseline. Other emergent symptoms are commonly
associated with winter depression (e.g., hypersom-
nia, 8.6%; weight gain, 9.6%) or hypomania (e.g.,
being overactive/excited/elated, 9.9%), but do not
necessarily indicate an abnormal mood state. Yet
others are neither associated with depression nor
suspected as side effects of light exposure; rather,
they emerge in winter throughout the population
(e.g., nasal congestion, 12.2%; fever/chills, 7.4%).
Finally, several emergent symptoms may represent
desired treatment outcomes (e.g., appetite de-
crease, 19.3%; increased sexual interest, 17.6%).

Emergence versus remission. Emergence of a
symptom in some patients must be judged against
remission in others. Several emergent symptoms
were offset by greater gains in remission (e.g.,
jumpiness/jitteriness, 8.8% vs. 25.0%), with me-
dium-to-large effect sizes. When emergence and
remission rates are similar (e.g., nasal congestion,
12.2% vs. 15.9%), the symptom may appear inter-
mittently throughout the winter season, irrespec-
tive of light exposure. A treatment success may be
indicated when remission greatly overshadows
emergence (e.g., hypersomnia or dry mouth [a so-
matic symptom of anxiety]). Surprisingly, several
symptoms outside the depressive spectrum showed
similar improvement (e.g., poor vision, light both-
ersome to eyes, and skin rash/itch/irritation). Sev-
eral symptoms showed greater emergence than
remission, but with only medium effect size. Two
of these—increased sexual interest and weight
loss—suggest benefits of light therapy. Several
gastrointestinal symptoms (nausea, vomiting, and
diarrhea) emerged either with low frequency or
small effect size, but merit attention since they
might be triggered by light exposure.

Subgroup Analyses
Because specific side effects may be related to

the time of day of light treatment or the response to
treatment, we compared data for (1) patients given
morning or evening light, and (2) responders and
nonresponders. For example, evening light might
selectively induce initial insomnia through an acti-
vating or circadian phase-delaying effect.16,30

Twelve potential side effects showed 5% emer-

Table 2. Symptom Change Before and After Light Treatmenta

Percentage of Casesb
Effect Size,

Class Symptom Emerged Remitted w

Head Headaches 8.4 15.7 0.25
Eyes Eye irritation 6.0 16.9 0.42

Eye swelling 1.2 7.2 0.57
Blurred vision 0.0 8.4 0.86
Poor vision 0.0 13.4 0.91
Light bothersome to eyes 3.6 14.5 0.53

Mouth Mouth sores 8.4 3.6 0.30
Dry mouth 3.6 15.7 0.56
Bleeding gums 1.2 8.4 0.63

Nose/throat Nasal congestion 12.2 15.9 0.09
Sore throat 8.4 8.4 0.00

Chest Chest pain 4.8 9.6 0.25
Shortness of breath 6.0 8.4 0.08
Coughing 14.6 15.9 0.00
Breast tenderness 6.0 7.2 0.00

Heart Rapid heartbeat 3.6 12.0 0.46
Stomach/ Abdominal discomfort 9.6 16.9 0.23

abdomen Nausea 15.9 9.8 0.19
Vomiting 6.1 2.4 0.29
Heartburn 2.5 9.9 0.50

Intestinal Diarrhea 13.4 9.8 0.11
Constipation 2.4 14.5 0.64
Gas 3.6 19.3 0.63

Appetite/ Appetite increase 14.5 38.6 0.43
weight Appetite decrease 19.3 20.5 0.00

Weight gain 9.6 36.1 0.55
Weight loss 19.3 7.2 0.41
Change in taste 1.2 12.3 0.73
Increased thirst 3.6 22.9 0.68

Urinary Frequent urination 3.7 13.6 0.50
Genital Decreased sexual interest 6.7 46.7 0.73

Increased sexual interest 17.6 8.1 0.32
Difficulties with orgasm 6.3 17.5 0.40
Difficulty with erection (N = 20) 5.0 20.0 0.40

Musculoskeletal Muscle/bone/joint pain 7.5 20.0 0.41
Leg/arm swelling 0.0 6.2 0.80
Hand/foot numbness 1.3 11.3 0.70
Unsteady on feet 4.9 7.4 0.10
Difficulty moving 3.7 18.5 0.61
Restlessness 2.5 22.2 0.75

Skin Rash/itch/irritation 3.7 14.8 0.53
Fever/chills 7.4 8.6 0.00

Depression Fatigue 2.5 25.9 0.78
Excessive energy 5.1 5.1 0.00
Jumpiness/jitteriness 8.8 25.0 0.44
Overactive/excited/elated 9.9 9.9 0.00
Initial insomnia 7.4 19.8 0.41
Middle insomnia 4.9 23.5 0.61
Late insomnia 13.6 14.8 0.00
Hypersomnia 8.6 32.1 0.55
Drowsiness 0.0 38.8 0.97
Thought/concentration/

memory problems 3.8 28.8 0.73
Feeling depressed/“down”/

“blue” 0.0 43.6 0.97
Anxiety 4.9 37.0 0.74
Irritability 4.9 33.3 0.71

aItems included showed ≥ 5.0% emergence or remission; symptomatic range,
mild (2) to extreme (5).
bN = 83 (range, 70 to 83, denominator adjusted for missing cases). Items with
substantially lower sample size are all related to genital/sexual issues.
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sion or the response to circadian phase advances under
morning light with earlier awakening.5 We did not detect
any manic episodes or clinically significant hypomania in
posttreatment clinical evaluations.31 The only large
changes under morning light were in initial insomnia and
eye irritation, both of which improved.

Under evening light, nausea showed greater emer-
gence than remission (13.8% vs. 3.5%), an effect not ob-
served under morning light. Being overactive/excited/
elated showed lower emergence than remission (3.6% vs.

Table 3. Side Effect Analysis: Morning vs. Evening Light
Morning vs Evening

Effect Size, w
Morning Light (N = 54)a Evening Light (N = 29)b

Bidirectional
Symptom Emergedc Remittedc Effect Size, w Emergedc Remittedc Effect Size, w Emergence Remission Changed

Headaches 7.4 20.4 0.40 10.3 6.9 0.00 0.05f 0.18 0.30
Eye irritation 5.6 22.2 0.53 6.9 6.9 0.00 0.03f 0.20 0.28
Nasal congestion 14.8 18.5 0.06 7.1 10.7 0.00 0.11 0.10 0.04
Shortness of breath 3.7 9.3 0.29 10.3 6.9 0.00 0.13f 0.04 0.31
Abdominal discomfort 11.1 20.4 0.24 6.9 10.3 0.00 0.07 0.13 0.04
Nausea 17.0 13.2 0.06e 13.8 3.5 0.40e 0.04 0.16 0.21f

Diarrhea 15.1 13.2 0.00e 10.3 3.5 0.25e 0.07 0.16 0.18f

Skin rash/itch/irritation 5.7 11.3 0.22 0.0 21.4 0.83 0.15 0.13f 0.41f

Jumpiness/jitteriness 9.6 25.0 0.39 7.1 25.0 0.44 0.05 0.00 0.06f

Overactive/excited/elated 13.2 3.8 0.44e 3.6 18.5 0.57 0.16 0.28f 0.60f

Initial insomnia 3.8 17.0 0.55 14.3 25.0 0.18 0.19f 0.09f 0.20
Late insomnia 11.3 15.1 0.07 17.9 14.3 0.00 0.09f 0.02 0.12
aRange, 51 to 54, due to missing cases.
bRange, 27 to 29, due to missing cases.
cPercentage of cases.
dEmergence vs. remission across groups.
eEmergence > remission.
fEvening > morning.

gence or greater in at least 1 of the conditions (Tables 3
and 4).

Morning versus evening light (Table 3). Under morn-
ing light, the symptoms showing greatest emergence were
nausea (17.0%) and diarrhea (15.1%), but they were
counterbalanced by similar remission rates (both 13.2%),
resulting in negligible effect sizes. Being overactive/
excited/elated emerged in 13.2% of cases and remitted
only in 3.8%. Although possibly a cause for concern, such
reports may also reflect posttreatment relief from depres-

Table 4. Side Effect Analysis: Responders vs. Nonresponders
Responders vs Nonresponders

Effect Size, w
Responders (N = 51)a Nonresponders (N = 32)b

Bidirectional
Symptom Emergedc Remittedc Effect Size, w Emergedc Remittedc Effect Size, w Emergence Remission Changed

Headaches 5.9 19.6 0.46 12.5 9.4 0.00e 0.12f 0.13 0.34
Eye irritation 7.8 17.7 0.31 3.1 15.6 0.50 0.10 0.03 0.15f

Nasal congestion 7.8 17.7 0.31 19.4 12.9 0.10e 0.18f 0.06 0.29
Shortness of breath 5.9 7.8 0.00 6.3 9.4 0.00 0.01f 0.03f 0.03
Abdominal discomfort 11.8 19.6 0.19 6.3 12.5 0.17 0.09 0.09 0.04
Nausea 18.0 8.0 0.31e 12.5 12.5 0.00 0.07 0.07f 0.19
Diarrhea 17.7 9.8 0.21e 6.5 9.7 0.00 0.16 0.00 0.22
Skin rash/itch/irritation 6.1 12.2 0.22 0.0 19.4 0.83 0.16 0.11f 0.41f

Jumpiness/jitteriness 8.3 22.9 0.40 9.7 29.0 0.42 0.03f 0.08f 0.02f

Overactive/excited/elated 10.2 14.3 0.08 9.7 3.2 0.25e 0.00 0.18 0.29f

Initial insomnia 6.1 20.4 0.46 9.7 19.4 0.22 0.07f 0.01 0.11
Late insomnia 12.2 18.4 0.13 16.1 9.7 0.13e 0.06f 0.12 0.22
aRange, 48 to 51, due to missing cases.
bRange, 30 to 32, due to missing cases.
cPercentage of cases.
dEmergence vs. remission across groups.
eEmergence > remission.
fNonresponders > responders.
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18.5%), a large effect opposite that seen under morning
light; this may reflect the lower clinical efficacy of
evening light or the lack of circadian phase advances with
earlier awakening.5 Although initial insomnia showed
14.3% emergence, it was offset by a remission rate of
25.0%. Furthermore, the emergence rates of initial and
late insomnia were similar. Surprisingly, skin rash/itch/
irritation showed the largest relative improvement of any
symptom under evening light (0.0% vs. 21.4%). Indeed,
all patients with preexisting skin rash/itch/irritation
reported complete remission of this symptom. (As shown
below, this improvement was unrelated to the antidepres-
sant response.)

When emergence and remission rates for morning and
evening light were separately compared (Table 3, right
section), no item showed a large effect size. The greatest
contrast in remission rates, while only of medium effect
size, was for being overactive/excited/elated (morning,
3.8%; evening, 18.5%). When the groups were compared
for bidirectional change, this item showed a large effect
(w = 0.60) that reflects the balance toward emergence un-
der morning light and the balance toward remission under
evening light. However, both clinical evaluations and
self-ratings on the SAFTEE indicated that disruptive
overexcitation was very rare: 83% of subjects reported
not being overactive/excited/elated; 9% reported “a little
bit”; 6%, “moderately”; 1%, “quite a bit”; and none, “ex-
tremely.” Unfortunately, the SAFTEE does not discrimi-
nate being overactive from being elated, nor does it define
elation as a supernormal response. Two other symptoms,
headache and shortness of breath, also showed bidirec-
tional changes consistent with a differential advantage of
morning light.

Responders versus nonresponders (Table 4). Re-
sponders were defined as those whose pretreatment to
posttreatment reduction in SIGH-SAD score was 50% or
greater, with the component Hamilton and atypical scale
scores both below 8, and Clinical Global Impressions
rated “much improved” or “very much improved.”32

Among responders, nausea and diarrhea, which both oc-
curred in about 18% of cases, were the only symptoms
with greater emergence than remission. Being overactive/
excited/elated emerged and remitted at indistinguishable
rates (10.2% vs. 14.3%). Headache and jumpiness/jitteri-
ness both showed a balance toward improvement after
treatment.

Among nonresponders, the emergence and remission
of nausea was identical, which contrasts with the balance
toward emergence seen in responders. Being overactive/
excited/elated emerged about 3 times more frequently

than it remitted. The improvement in initial insomnia
among responders was less pronounced among nonre-
sponders. However, jumpiness/jitteriness showed clear
improvement among both responders and nonresponders,
and thus was unrelated to the treatment effect. The 2
symptoms showing greatest relative improvement among
nonresponders were eye irritation and skin/rash/itch irri-
tation, potential benefits that may be independent of the
antidepressant response.

In summary, the side effect profiles reveal no dramatic
differences between responders and nonresponders. Al-
though emergence of nausea outweighed remission
among responders, the contrast with nonresponders was
negligible (w = 0.07). Headache showed a balance toward
improvement only in responders. There was no difference
in emergence of being overactive/excited/elated, but re-
mission of these symptoms was largely restricted to non-
responders. The greatest group difference was in skin
rash/itch/irritation, which failed to emerge in any nonre-
sponder; overall, however, both nonresponders and re-
sponders reported reduced skin irritation.

DISCUSSION

A difficulty in interpreting this multisymptom survey
of side effects lies in the criteria for ascertaining a clini-
cally or statistically significant outcome. The items are
not mutually exclusive (e.g., nausea and diarrhea), and,
given 88 items, statistical correction for multiple testing
would prevent detection of even prominent side effects.
Instead, we have focused attention on the effect size of
changes. The SAFTEE was designed with drug side ef-
fects in mind. Thus, it might overlook some light-related
symptoms that would be reported spontaneously or clini-
cally observed. However, the SAFTEE does include most
side effects reported in previous light therapy studies, al-
though equivalences may be inexact (e.g., feeling
“wired”8,9 vs. jumpiness/jitteriness and irritability). Some
side effects may fluctuate, and thus be underreported in a
snapshot posttreatment evaluation, although the 1-week
window of the SAFTEE matches that of standard depres-
sion rating scales, including the SIGH-SAD28 adminis-
tered to these patients.5

After 10 to 14 days of light therapy, 9 symptoms
emerged with frequencies greater than 10%, 17 symptoms
greater than 8%, and 27 symptoms greater than 5% (see
Table 2). Several of these are troublesome side effects
(e.g., nausea, headache). They fall into 2 classes, depend-
ing on corresponding remission rates, as follows: (1)
Greater emergence than remission: nausea, for example,
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showed a distinct balance toward emergence and should
be considered a direct side effect of light exposure. In-
deed, emergence was accentuated in responders, with
18% frequency (see Table 4). (2) Greater remission than
emergence: headache, for example, showed a distinct bal-
ance toward remission (see Table 2). Since nonresponders
were more likely to show headache, it may represent ex-
acerbated depression or a direct light-induced side effect.
When describing potential side effects to patients, the risk
of emergence needs to be weighed against the likelihood
of improvement.

For several of the symptoms studied, emergence repre-
sents a treatment benefit (e.g., weight loss against a base-
line of weight gain). One surprise was the large
improvement in skin rash/itch/irritation. The SAFTEE
does not adequately characterize such irritation or local-
ize it to light-exposed or unexposed skin. Although im-
provement may reflect reduction in anxiety-related
dermatitis or dermatosis (J. Prystowsky, Ph.D., M.D., oral
communication, November 1998), it was also strongly
evident in nonresponders.

A distinct set of nondepressive ocular symptoms also
showed large improvement (eye swelling, blurred vision,
“poor” vision, and “light bothersome to eyes”; see Table
2). These results are surprising considering earlier reports
of exacerbation of ocular symptoms under bright
light,8,9,19–21 although 2 studies also noted improvement in
other patients.9,20 Since improvement was found in both
responders and nonresponders, it appears to be indepen-
dent of the antidepressant effect. In one case, a patient
with best-corrected visual acuity of 20/200 (VSC) and
20/25 (VCC) was able to stop using prescription lenses af-
ter many years. If such results are sustained using objec-
tive measurements rather than self-ratings, a distinct, new
application for light therapy might be identified. In a re-
cent study by the authors,33 the photopic (cone-mediated)
visual threshold of SAD patients, but not of normal con-
trols, decreased significantly from winter to summer,
which may be due to the seasonal increase in light expo-
sure.33 Indeed, animal research suggests that the cones
rely on adequate light stimulation to maintain viability
and that prolonged darkness serves to degrade or even de-
stroy normal cone function.34 In “syntonic” optometry,
colored lights have long been used in training regimens to
improve visual sensory performance,35 although con-
trolled clinical trials are lacking.

The spontaneous seasonal contrast in SAFTEE symp-
toms provides further insight into light-treatment–related
side effects. In paired comparisons of springtime symp-
tom frequencies (after remission of the depression) and

winter frequencies (at baseline, while depressed), the only
symptoms to predominate in spring were being overac-
tive/excited/elated, increased sexual interest, and weight
and appetite decrease.36 We compared data for the 40
treatment responders who also completed a spring evalua-
tion. For each item, we computed the conditional prob-
ability of being symptomatic after treatment given that the
symptom was absent in the spring (treatment emergence
relative to spring), and being symptomatic in spring given
that the symptom was absent after treatment (springtime
emergence relative to treatment). Five of the 12 side ef-
fects listed in Tables 3 and 4 (eye irritation, abdominal
discomfort, skin rash/itch/irritation, jumpiness/jitteriness,
late insomnia) showed similar rates of treatment and
springtime emergence and thus appear unrelated to artifi-
cial light exposure. However, 7 symptoms emerged more
often after treatment: headache, nasal congestion, short-
ness of breath, nausea, diarrhea, initial insomnia, and
jumpiness/jitteriness. Of these, nausea was the most
prominent (w = 0.88). Nasal congestion is more likely as-
sociated with the winter season than with treatment.

The particular pattern of side effects to bright light
may be influenced by the apparatus configuration and
treatment parameters (e.g., timing and dose). It will be
difficult to make generalizations about light therapy un-
less a common core of symptoms is found across proce-
dures; for example, nearly all studies have noted nausea.
One seeks apparatus and therapeutic regimens that maxi-
mize the antidepressant response while minimizing side
effects. Because high-intensity light box exposure
(10,000 lux) provides treatment more efficiently than
lower intensity (2500 lux),23 a key objective is to reduce
headache and ocular disturbance, especially aversive vi-
sual glare. Bright light from horizontally positioned light
boxes and ones tilted upward toward the eyes—both are
common in commercial designs—induce greater percep-
tual glare than boxes with a downward tilt. Light boxes
with smaller illuminating surfaces, bordered by a rela-
tively dark periphery in the visual field, induce more glare
than larger boxes. Lamps of high color temperature with a
balance toward blue induce more glare and visual distur-
bance than lamps balanced toward longer wavelengths.7

Indeed, specific blue-blocking filters provide marked
glare reduction and increased perceptual brightness and
acuity while barely affecting illuminance (lux level).37,38

We have used such lenses beneficially in open treatment
of photophobic and headache-prone patients. The diffus-
ing screen in a light box affects glare according to its re-
fraction properties. Commonly used prismatic surfaces,
for example, are inferior to surfaces with textured sur-
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faces or flat, smooth white sheets. Diffusers also differ
markedly in their transmission of visible wavelengths and
short wavelength cutoffs.7

None of the side effects reported has caused sufficient
disturbance for more than a few patients to discontinue
treatment. The single patient who experienced mania,
who was not part of this study, resumed use of lights after
beginning lithium treatment. The combination of light
therapy with mood stabilizers is now common in open
treatment of bipolar I patients with SAD and nonseasonal
depression.22,39 Posttreatment nausea was rarely severe
(82% of our subjects were asymptomatic; 11% reported
mild disturbance; 4%, moderate disturbance; and 3%,
“quite a bit” or extreme disturbance). Although headache
remitted more often than it emerged, it can present a seri-
ous impediment to treatment for those affected. In open
treatment, dose reduction (session duration or light inten-
sity) can alleviate or eliminate headache, but there have
been several intractable cases. Even with dose reduction,
2 of our patients (who were not subjects in this study)
have experienced continued difficulty: one had to discon-
tinue treatment, while the other continued when the fre-
quency of headache fell by half.

In summary, bright light therapy for SAD—using a
10,000 lux UV-shielded, diffused white fluorescent light
from a downward-tilted light box, 30 minutes daily for 2
weeks (and longer)—meets 3 essential criteria for use in
clinical practice: (1) specific antidepressant efficacy as
gauged against placebo controls,5,23 (2) lack of clinically
significant ocular changes,25 and (3) a favorable side effect
profile.

Drug name: trimipramine (Surmontil).

Disclosure of off-label usage: The authors have determined that, to the
best of their knowledge, no investigational information about pharma-
ceutical agents has been presented in this article that is outside U.S.
Food and Drug Administration–approved labeling.
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