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Light treatment of seasonal
affective disorder in Switzerland

A. Wirz-Justice, C. Bucheli, P. Graw, P. Kielholz,
H.-U. Fisch and B. Woggon

Psychiatric University Clinical Basel (Head: Prof.
Dr. W. Poldinger), Bern (Policlinic, Head: Prof. Dr.
E. Heim) and Zirich (Research Department,
Head: Prof. Dr. J. Angst), Switzerland

ABSTRACT - Seasonal Affective Disorder (SAD) has been characterised by two or
more depressive episodes in autumn or winter (with remission the following spring or
summer), decreased energy, increased sleep, increased appetite, weight gain and
carbohydrate craving. SAD patients were identified in a Swiss-German population;
22 participated in a light-therapy protocol (1 week bright white light 2500 lux or dim
yellow light 250 lux, from 06-08h and 18-20h). Both observer and sclf-ratings
indicated a significant diminution of depressive symptoms with both lights. One
week after withdrawal from yellow light, depression ratings relapsed to previous
values; remission lasted longer after bright white light. Global VAS self-rating scales
for “mood” and “well-being” however, and the Hamilton scale for atypical SAD
symptoms, differentiated clearly between bright and dim light: only bright light
showed an improvement that persisted after withdrawal. These results suggest that
even though a placebo effect cannot be excluded, 4 h explicit light exposure/day may
not be a negligible quantity. Light treatment promises‘to be a useful non-phar-

macological intervention in certain forms of depressive illness.

Received October 26, 1985; accepted for publication March 8, 1986

A relationship between the season and affective
illness has been postulated since ancient times,
and systematically investigated for more than 100
years (review 1). Epidemiological studies concur
in the finding that depression is most frequent in
spring, with a lesser peak in autumn, and that
mania tends to occur more often in summer, A
study of hospitalisations in the Psychiatric Uni-
versity Clinical Basel for affective illness during
the years 1920-1947 provides a local population
that follows this pattern:

“Depression...tends to begin in spring and au-
tumn... In contrast, the manic phases of circular
psychoses tend to manifest themselves in summer.
In particular, it is the less severe, periodic - possi-
bly annually recurring - manic-depressive phases
that show this typical seasonal onset.” (2).

The recently described syndrome of “Seasonal
Affective Disorder” (SAD) fits the pattern of a
condition characterised by recurrent depressive
episodes that occur in autumn and winter and
remit in spring or summer (3-7). Additionally,
these patients characteristically manifest hyper-
somnia, overeating and carbohydrate craving
with weight gain, and depressive symptoms that
respond to climate and latitude. The seasonal
depressive phase also responds to bright artificial
light (3-7). These clinical findings support the
hypothesis that geophysical factors of photo-
period (daylength) or light intensity (hours of
sunshine) are coupled to the psychopathological
phenomena (4-9).

We report a European replication study of sea-
sonal affective disorder and its response to artifi-
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cial light, using the methods and rating scales de-
veloped by the NIMH group (4). We addressed two
questions: whether a group of SAD patients could
be indentified in a Swiss-German population,
and whether their depressive symptoms could be
alleviated by light treatment.

Subjects and methods

Subject recruitment

The relatively rare occurrence of seasonal de-
pression (estimated by Kraepelin to be only
about 4-5% of manic-depressive patients) led
the NIMH group to seek out a large population
by means of a newspaper article describing the
syndrome. Our approach was similar. We
began with a personal letter to all registered
physicians in the canton of Basel; this was
extended to an article in the Swiss Medical
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Fig. 1. Diagnoses of SAD (seasonal course plus three
of the six main symptoms (4)) or atypical SAD (sea-
sonal course with less than three of the six main
symptoms) from the seasonal screening questionnaires
returned. Half of the replies had a history of the
SAD syndrome; of these 70% were women.

Journal (1984:65:1812) that reached physicians
throughout the country. However, only 12% of
the total number of persons replying were
referals by doctors thus informed. Of 322 rep-
lies, 88% came after publication of a scientific
article in five Swiss-German newspapers. The
seasonal screening questionnaire was returned
by 159 subjects; those with at least 2 con-
secutive years in which depression had de-
veloped during autumn or winter with remission
in spring and summer, and with at least three
of the six symptoms defined by Rosenthal et al.
(depressive mood, decreased energy level, in-
creased appetite, weight, carbohydrate craving
and sleep time) (4) were considered to fulfil the
criteria of SAD. “Atypical SAD” were those
patients with a seasonal course but less than
three of the six symptoms defined for SAD.
These diagnoses (from the questionnaire) are
shown in Fig. 1.

Prospective patients were interviewed at least
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Fig. 2. Light intensity (Lux, Gossen Panlux electronic
lightmeter) measured at 10-cm intervals in front of the
white and filtered yellow light source used in the study.
Light intensity increased rapidly with proximity to the
yellow light.
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once; in these interviews (n = 72) details of the
individual SAD syndrome were elucidated. In-
formed consent and an extensive medical history
were obtained from those who agreed to partici-
pate in the study, and DSM III criteria for major
depressive episodes were applied.

Experimental design

A single-blind crossover design in an outpatient
study was planned. Two kinds of light were used:
bright, white full-spectrum fluorescent light
(Vita-lite, 2500 lux at 100 cm), and dim yellow
fluorescent light (250 lux at 100 cm, using Rosco
Sun #3 filter) (Durotest Corporation, New
Jersey) (Fig. 2).

The light source from eight plastic-screened
fluorescent tubes mounted on a stand was placed
on a table in the patient’s home. Patients were
randomly assigned to one or the other lighting
condition. They were instructed to sit facing the
lights at a distance of 100-150 c¢m, glancing at
them from time to time, for 2 h (from 06-08h
and 18-20h) keeping a logbook of their activities
and vigilance state during this time. Each light
treatment was continued for at least 5 days, with
1 week withdrawal after each, unless the clinical
state indicated immediate transfer to the other
light source (no improvement), or no further
treatment (no relapse).

The study did not begin until October 1984
(newspaper articles published in September), and
because of this delay most patients were already
depressed at the time of the first interview. They
were seen by the same psychiatrist (C.B.) on a
weekly basis in the three centres of Basel, Bern
und Ziirich; the 21-item Hamilton Rating Scale
(HRS) and the von Zerssen self-rating depression
scales (10) were administered. All patients with
an HRS score greater than 15 were offered light
treatment immediately or after a further week,
depending on clinical judgement and completion
of an ophthalmological investigation. This con-
sisted of slit-lamp biomicroscopy, dilated fundo-
scopy, dark adaptometry, and stereo-colour pho-
tography of the retina. After light treatment, 14
subjects completed the ophthalmological exam-
ination a second time.

In addition to the weekly interviews, patients

13*

Table 1
Clinical and demographic features of patients with SAD

Swiss study NIMH study
(n = 22) (n = 29)
Women:Men 16:6 25:4
Age %= SD (years) 41.7 £ 10 36.5 £ 11
Age at onset (years) 27+13 26.9+£13.2
M?an length of depressive 5.4+ 1.4 3.9+ 1.8
episode (months)
Cycles more severe
over time or longer
in duration 15 (75%) 35%
Previous treatment
because of SAD
None 6 (27%) 31%
Antidepressants/lithium 15 (68%) 42%
Hospitalisation 3 (14%) 10%
Thyroid problems 0 ( 0%) 21%

completed a daily sleep log and twice daily self-
ratings (visual analogue scales of the items:
mood, well-being, tiredness, energy level, anx-
iety, and appetite) and a weekly self-rating scale
(translations of the NIMH scales). After comple-
tion of the light-therapy protocol patients were
given the option of continuing with the light of
their choice as long as they wished. Many con-
tinued their daily self-ratings throughout the
summer as a preparation for early treatment next
winter.

Results

Swiss SAD population

Clinical history. A core group of 22 SAD
patients with HRS scores greater than 15 at the
start of light therapy form the data base of this
report, and will be compared with the first
NIMH SAD patient population (n = 29) (4).
These 22 patients all fulfilled DSM III criteria
for major depressive episodes.

Clinical and demographic features are given in
Table 1: there are many similarities between the
Swiss and U.S. patient populations.

Three-quarters of the patients were women,
and many reported seasonal cycles from their
earliest years, although few had recognised this
aspect as being important before reading the
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newspaper article. The events shortly before the
first manifestation of SAD were varied: no clear
memory (6 patients) or no special events (1
patient), hormonal-related phenomena (puberty
(3 patients), birth, and menopause (each in 1
patient)), change in situation (first school year (1
patient), moving house (6 patients), new job,
divorce, or pronounced reduction of spare time
light exposure (each in 1 patient).

The psychological and psychosomatic history
of childhood and adolescence showed the follow-
ing incidence (when remembered): menstrual-

related problems (16 patients), school fears (12),

shyness (9), sleep disturbances (8) or sleepwalk-
ing (2), bedwetting (5),A headache (7), overweight
(6) or underweight (3), overactivity (4) or temper
tantrums (4), abdominal pains (3) or cramps (2).

Medical histories showed no thyroid abnor-
malities in our group, in contrast to the NIMH
group (21%) (4), and no diabetic or kidney prob-
lems. Noteworthy was the relatively high inci-
dence of low blood pressure (12 patients com-
pared with high blood pressure in two), rheu-
matic problems (10) and allergies (8). Other
observations were: a history of infections (7),
heart (4) and liver problems (4), and asthma (2).
Diverse ophthalmological status was found in
six, with nine patients subjectively considering
themselves to be more sensitive to light (and
wearing sunglasses more often), only one less
sensitive to light. 16 of the 22 patients woke up
at first light in the morning.

With respect to the SAD case histories, 20/22
noted a change in SAD symptoms over the years.
Of these, 13 had an increase in intensity of
symptoms with time, four a decrease, and one
variable; additionally, changes in the number of
symptoms in the last few years: five had more
and three less. Sometimes changes in the dura-
tion of the depressive phase with time had also
occurred, tending more towards longer (8) than
shorter cycles (1). One quarter of the patient
population had had no treatment for previous
depressive phases, 11 had had psychotherapy,
and 15 antidepressants or lithium, three of whom
had been previously hospitalised. According to
their life history, 17 could be diagnosed as bipo-
lar II, four probably bipolar II, and one male
patient as unipolar.

Table 2
Family history of SAD patients (first-degree relatives)

Swiss study NIMH study
(n = 18) (n =29
Negative family history 1 ( 6%)
Affective disorder 12 (67%) 69%
SAD 3 (17%) 17%
Suicide 3 (17%)
Alcoholism 5 (28%) 7%
Schizophrenic disorders 0 ( 0%)

An important motivation for volunteering was
the dissatisfaction with psychopharmacological
agents and the hope for a non-drug alternative.
Patients were without medication at the time of
the study, except for one on lithium carbonate
and another on fluvoxamine.

Many subjects reported changes related to
travel, in particular positive responses to going
south. Three subjects considered a change of
meridian to have initiated their seasonal depres-
sion: return to Switzerland after years in a more
temperate clime (two from California and one
from Australia). Furthermore, on questioning,
most subjects could differentiate “good” and
“bad” days within the depressive or healthy pha-
ses, dependent on the actual weather conditions.
This importance of local weather was noted by
those patients whose illness began with the move
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Fig. 3 Seasonal distribution of birth in the SAD patient
group (n = 22) and their children (# = 35). Seasons
defined according to the equinox and solstice. The
children of SAD patients tend to have been born in the
first half of the year.
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Fig. 4. Comparison between Switzerland and Wash-
ington in seasonal patterns. Washington data from (4)
and the National Climatic Data Center (Washington
National Airport local climatological data summary);
Swiss observatory data from Basel, Bern, and Zurich

(averaged from 1965-1984).
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Table 3
Depressive symptoms (%)

Swiss study NIMH study

(n =22 (n = 29)

Affect

Sadness 91 160

Anxiety 86 72

Irritability 82 90
Physical activity

Decreased 100 100
Appetite

Increased 45 66

Decreased 45 28

Mixed 0 3

No change 9 3
Carbohydrate craving 2 77 79
Weight

Increased 55 76

Decreased 23 17

Mixed 0 3

No change 23 3
Sleep

Earlier onset 79

Later waking 76

Increased sleep time 82 97

Change in quality

(interrupted, non-

refreshing) 82 90

Daytime drowsiness 72
Decreased libido 77 69
Difficulties around
menses 67 71
Work difficulties 100 97
Interpersonal difficulties 86 100

from a sunny to a cloudy part of Switzerland.
Many commented on the improvement induced
by winter holidays in the alps, or on the well-
being after visits to the solarium.

Family history. A high incidence of affective
disorder in first degree relatives was found
(Table 2). Noteworthy was the parallel history of
SAD in a pair of male dizygotic twins, who both
responded to light treatment (# 06, # 19).

A comparison of the birth dates of SAD
patients and those of their children in terms of
seasonal distribution is made in Fig. 3. Al-
though too small a population for statistical
analysis, the children tend to have been con-
ceived in spring and summer, when, charac-
teristically, the patients reported euthymic or
hypomanic states.

Seasonality. The percentage of the patient popu-
lation suffering from depression in any 1 month
was calculated from the clinical history of the
previous years. This pattern was found to be
highly correlated with the length of the pho-
toperiod (-0.94) and with mean monthly tem-
perature after a shift of 1-2 months (-0.91) (a
direct correlation gave a value of only -0.67)
(Fig. 4 A-C). Comparison of the Swiss and
NIMH data show that depression lasted 1.5
months longer in our population, because of an
earlier start. The latitude related differences
between Switzerland and Washington in monthly
mean temperature and photoperiod cannot alone
account for the earlier onset of SAD in the
former population. We therefore calculated the
actual number of hours of sunshine/month and
monthly rain at both localities, averaged over the
last 20 years, the time span retrospectively cov-

TREATMENT OF SEASONAL
AFFECTIVE DISORDER WITH

LIGHT
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Fig. 5A. Psychiatrist’s and subject’s self-rating depres-
sion scores (mean * SEM) for SAD patients at base-
line, after light treatment (white or yellow light > 5
days), and after 1 week withdrawal. Paired t test for
baseline vs. treatment **P < 0.01; *P < 0.05; (*)P <
0.1. Not all ratings were available for all patients at the
given times. After 2 weeks withdrawal from white light
(data not shown) mean HRS scores had still not reach-
ed baseline values (20.8 = 7, n = 5).
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Table 4
Hamilton rating scores for individual patients in the study
Patient Light
W = White
Sex Ags Baseline Y = Yellow 1 week withdrawal
1 = lst treatment
2 = 2nd treatment
¥ 34 33 1 W 3 interview only after 2 weeks
F 28* 22 1w 12 20 (crossover)
F 34* 27 2 W 12 17
+M 43* 37 2 W 3 refused to stop lights
F 46 37 1w 9 19
F 32 40 1 W 3 hospitalised on day 3
F 4] 30 2w stopped after 1 day
F 56* 18 2w 14 continued lights
+M 43 34 1 W 24 continued lights
M 44 22 1 W 11 interview only after 2 weeks
M 47 20 1w snowstorm 5
F 28* 20 2Y 8 28
F 34* 26 1Y 27 crossover immediately
+M 43* 39 1Y 14 37 (crossover)
F 41 29 I Y 4 30
F 56* 20 1Y 15 went skiing
M 70 24 1Y 13 8
M 44 28 2Y stopped after 4 days

*completed crossover
+ fraternal twins
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Fig. 5B, Psychiatrist’s ratings of atypical symptoms of
SAD. Conditions as in Fig. SA.

ered by our respective patients populations in
estimating their length of winter depression.
Here a clear difference is seen in the amount of
sunshine, but not in the amount of rain (Fig. 4
D, E), with no seasonal assymetry that could
account for the earlier start at a more northern
latitude.

Depressive symptoms. The subjective retrospec-
tive rating of symptoms during the seasonal
depressive phase is summarised in Table 3. There
is again a close parallel to the NIMH patient
population.

Light treatment

Twelve patients used light consistently for more
than 5 days (4 completed the crossover). Both
bright white light and dim yellow light improved
depressive symptoms (defined as HRS change >
5: 8/9 and 5/6 responders, respectively). The
mean observer and self-rating scores are shown
in Fig. 5A: before treatment, after at least 5
days of light, and after 1 week’s withdrawal.
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There are no significant differences between the
scores for white or yellow light before or after
treatment. The only difference between the two
lights is found after withdrawal: after yellow
light, depression scores returned to a value simi-
lar to that before treatment, whereas after white
light, the values remained low. Even 2 weeks
after withdrawal from white light, the mean
HRS scores had not reached baseline values.
Individual HRS scores are given in Table 4.

In contrast to these classical rating scales for
“melancholia” the global VAS ratings and the
HRS “additional items for atypical symptoms
scale” [4] (Fig. 5B) clearly differentiated be-
tween white and yellow light. In particular, the
morning ratings for the VAS scales “mood”,
“well being”, and “anxiety” showed a significant
improvement with white light that continued
after withdrawal, with yellow light showing no
change in these ratings. Neither white nor
yellow light significantly modified VAS ratings
of “tiredness” or “energy”.

Improvement, if any, was usually seen within 3
days; subjectively, the patients rated the white
light effect as being sudden, whereas the yellow
light effect was more gradual. The length of time
required for a relapse after withdrawal varied
from within 1 day to remaining free of symptoms
for the rest of the winter. An example of the
latter outcome is the case history of a woman
with 10 years of SAD symptoms from October/
November to February, often followed by hypo-
manic episodes in spring. White light treatment
in October induced remission within 3 days, and
she continued regular light use for 2 weeks. Self-
ratings remained low until the stress of Christ-
mas; in mid-January she used white light irreg-
ularly for 5 days with rapid improvement.
Depressive symptoms remained absent for the
rest of the winter, spring, and throughout the
summer. At the first signs of depression at the
beginning of October 1985 she used white light
for 1 week only, from 06-08h, again with rapid
improvement (26).

A number of side effects were reported, and
five subjects interrupted the light treatment for
this reason (2 white, 3 yellow). White light gave
hypomanic activation, irritability, headache and
nausea; yellow light gave headache and nausea,

agitation and irritability and worsening of de-
pression. The latter light was also commented
on: “this light is poison” “voodoo light”, “feels
like amphetamine”. In contrast, one hypomanic
patient refused to return the white lights after the
study, inventing a new excuse each week for why
he was dependent on using them, or not keeping
his appointments.

Ten SAD patients dropped out of the data
analysis for the following reasons: irregular
application; simultaneous start of new medica-
tion, or change in dosage (n = 3); light
(vellow) stopped due to extreme anxiety; paral-
lel family problems; regular use of light, but
SAD phase related to son’s suicide; regular use
of light, but coinciding with the projected end
of the depressive phase (according to compari-
son with previous years) (n = 3). There was no
difference in attrition rate between yellow and
white light.

Six further patients received light treatment
but were not included for the following rea-
sons: two did not fulfil the criterion of two or
more consecutive years of seasonal depression;
two had a history of seasonal depression but
also seasonal work and financial problems; one
did not fulfil DSM III criteria; and one had
shown a case history of SAD but was now
depressive the entire year and therapy resistant.

Ophthalmological investigation showed no
changes in visual function after light treatment.
The spectra of the white lights was that
described by the manufacturer, with the excep-
tion of the UV portion (< 370 nm) that was
absorbed by the plastic screens. The yellow
lights had peaks at 540 and 580-590 nm only.

Of the 22 study patients, 15 could be inter-
viewed again in spring or summer; none was
clinically depressed, although two had extra-
neous reasons for HRS scores > 15 (work
stress and marriage problems). None was hypo-
manic; this questions the life history diagnosis
of bipolar II. 14 agreed to continue the self-
ratings throughout the summer and wanted to
use light treatment at the first signs of their
depressive symptoms next autumn. For one
SAD patient on lithium the winter with light
treatment was the first in 30 years where she
had not taken additional antidepressants.
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Discussion

The main findings in this first European study
can be summarised as follows:
1. In a Swiss-German population, we found a
surprisingly large number of seasonal depressive
patients who fulfilled the NIMH criteria; these
patients could be more easily recruited via news-
papers (recognising the description of their symp-
toms), than via their doctors.
2. We were able to replicate previous observa-
tions that light improves depressive symptom-
atology, even with less total hours of light expo-
sure than the NIMH study (2 X 2h compared
with 2 x 3h) (4). ;
3. We did not replicate the difference between
bright white light and dim yellow light previously
found using conventional rating scales for
“melancholia” (4). Both had a positive effect;
only in the withdrawal phase did the effects of
bright white light appear to be longer-lasting.
Examination of references (4, 6, 7) detailing
individual HRS scores showed that some patients
had responded to dim yellow (3/9) or dim white
light (7/18, 4/9), even though not as often as in
our study (5/6). With the small N in all these
studies, such differences may be related to selec-
tion criteria: we applied the criteria for SAD (4)
more stringently than the NIMH group itself.
4. We did find a difference between bright white
and dim yellow light when rating the HRS
“atypical items for SAD”, as well as when
patients self-rated “mood”, “well-being” and
“anxiety”. Thus bright white light was found to
be more effective than dim yellow light for cer-
tain specific SAD items as well as for more
global improvement.
5. Sleep deprivation, a well-known, though
short-lasting non-pharmacological antidepressant
modality, has been shown to be neither necessary
nor a sufficient explanation for the effects of
light therapy (28). In our study also, the
improvement after light treatment could not be
attributed to a partial sleep deprivation effect,
since neither light treatment reduced sleep dura-
tion (sleep logs, data not shown).

It could be argued that the improvement found
with both lights is a placebo effect of the entire
experimental procedure. This aspect has certainly

201

not been adequately tested and some placebo
effect cannot be excluded. There is some evi-
dence that light is an active agent. First, placebo
effects are more evident in mild or neurotic
depressions; our patient group was quite severely
depressed (mean HRS score of 29). Second, in
general, a first treatment is more likely to give a
placebo reponse than a second treatment: the
improvement with the second light was similar to
that with the first light. Third, use of the lights
under self-selected conditions led to repeated
improvement in the same individual. Fourth,
relapse after withdrawal is considered a criterion
for an active agent: this was fulfilled by the
yellow light.

If both lights are considered as active agents,
we need to ask why a Swiss population behaved
differently from the NIMH group. The demo-
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Fig. 6. Daily mood self-ratings (100mm VAS), aver-
aged individually for a week baseline, the week of light
treatment, and the week of withdrawal. Shown are the
mean = SEM for 10 normal subjects and 8-9 SAD
patients. Both groups show significant improvement in
morning mood ratings after light. Additionally, SAD
patients show significant diurnal variation of mood (t
test between baseline values morning vs evening, P <
0.01). Neither group showed worsening of mood after
withdrawal of the lights.
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graphic and clinical variables were remarkably
similar, with the exception of three factors that
might be relevant: the patients had higher depres-
sion scores, they were given light treatment when
already in the middle of their winter depression,
not at the beginning, and were a more highly
selected SAD group of patients than the NIMH
group.

The rationale underlying bright white light
treatment of SAD arose from the finding that
humans require high intensity light (> 2000 lux)
to suppress nocturnal secretion of the pineal hor-
mone melatonin (11). Manic-depressive patients
require less intense light to show this response
(12, 13). If light sensitivity is related to depth of
depression, our highly selected patient popula-
tion could have been more sensitive to less inten-
se light than the NIMH group. In addition, ani-
mals show a reciprocal intensity/duration re-
lationship for light-induced suppression of
melatonin (14). If such an intensity/duration
relationship also holds in man, 4h explicit light
exposure/day for 1 week is not a negligible quan-
tity (27). The factor of individual trait- and not
clinical state-dependent differences in visual sen-
sitivity also need to be considered (13, 15):
patients showed clear differences in their prefer-
ences for bright white or dim yellow light, and
chose the same light again for further treatment.
It should be noted that a few patients reported
sitting nearer the yellow lights (“because they
were dimmer”); in this outpatient study the actu-
al distance from the light source could not be
precisely quantified for each individual. That
small differences in distance may have influenced
the amount of light actually received is shown by
the rapid increase in light intensity with prox-
imity (Fig. 2). At 50 cm the yellow light intensity
was 500 lux, which has been shown sufficient to
suppress melatonin in manic-depressive patients
(11). Pupil size varies with time of day and
clinical state and may also, though to a lesser
extent, have modified the amount of light
impinging on the retina.

The parallel between depression and hiberna-
tion, very early proposed by Lange (16), is a
potential neurobiological model for SAD. Seaso-
nal rhythms of hibernation in many species are
driven by the photoperiod, and this information

is transduced by melatonin: the duration of the
noctural peak is a function of the duration of the
dark phase (17). Even if it is not known whether
such photoperiodic mechanisms are still relevant
in humans, extension of the photoperiod by
bright white light was the strategy used for
seasonal affective disorders. And it worked.

However, recent studies now show that the
same amount of bright white light given within
the winter photoperiod (18), or only in the eve-
nings (7, 19) or a pulse given only once a day (9,
19, 20), all have a therapeutic effect. Addi-
tionally, even though melatonin given to patients
who improved with light treatment partially
reversed certain symptoms (6) the inverse experi-
ment, suppression of melatonin by the beta-
blocker atenolol did not always improve depres-
sive symptoms (6). Thus melatonin appears
rather more indirectly involved in the patho-
genesis of SAD than originally believed.

Thus, the amount of light (number of pho-
tons) may be as important (6) as the timing of
the application itself (20). Somewhat indirect evi-
dence for the amount of light being important
comes from the comparison between two demo-
graphically similar populations in Washington
and Switzerland. The shorter duration of SAD in
a more southern latitude appears to correlate less
with the photoperiodic differences than the
greater amount of sunshine in Washington than
in Switzerland. In this respect, the magnificent
autumn of 1985 in Europe had modified the
pattern found in 1984: as of mid-October, only
two patients were sufficiently depressed to begin
light therapy.

Investigations of the effects of bright white
light in normal subjects are also important for
defining the intensity/duration relationship. For
example, we have found that mood and well-
being can be significantly improved by 2 x 1h
white light/day for 1 week (21). The visual anal-
ogue scale self-ratings in normal subjects follow
a similar pattern to that found in SAD patients.
Both show a significant improvement in morning
ratings (Fig. 6) (21).

In addition, 1 X 1/2h /day for 1 week modi-
fies the nocturnal core temperature rhythm (22).
Even 2 x 3 h for a single day can 'change sleep
architecture (23). In midwinter insomnia in Nor-
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way, 1 X 1/2 h for 5 days shortens sleep latency
(24). Thus, bright white light has biological and
psychological effects in non-depressive subjects.
This non-pharmacological intervention therefore
has potential usefulness in treating not only
depression (3-9, 18-20, 23) but also certain sleep
disorders related to darkness in the northern win-
ter (24), and perhaps also those arising from shift
work and jet lag (25). Our follow-up study
addresses the issue of a “dose-response” rela-
tionship for the antidepressant effect of bright

white light in SAD patients.

Comment. The rating scales and questionnaires
used in this study and modified on the basis of
the above results (in German), are available on
request for use by interested investigators.

Acknowledgements

This study was made possible by a grant from the Swiss
National Science Foundation (No. 3.883-0.83). Our intention
to replicate the NIMH study was immensely aided by collab-
oration with N.E. Rosenthal and T.A. Wehr, who gave us
permission to translate their rating scales and questionnaires,
provided video interviews with SAD patients to allow inter-
rating comparisons, and assisted in the detailed planning of the
protocol. L. Thorington and R. Stutz (Durotest Corporation)
donated the lights used in the study; Prof. B. Wirz (Phys-
ikalische-Chemisches Institut Basel) analysed their spectra. We
are particularly grateful to Dr. W. Ruemmele who guided the
study through the legal maze and Prof. C. B. R. Joyce who
shared his extensive experience of clinical trial design. Prof. H.
Feer provided the clinical facilities, Prof. B. Gloor and Dr. R.
Buillard (University Eye Clinic Basel) carried out the ophthal-
mological investigations, and Dr. C. Ernst (Psychiatric Univer-
sity Clinic Ziirich) wrote the scientific articles that elicited
patient response.

References
1. Rosenthal N E, Sack D A, Wehr T A. Seasonal variation
in affective disorders. In: Wehr T A, Goodwin F K, eds.
Circadian rhythms in psychiatry. Pacific Grove L. A: The
Boxwood Press, 1983:185-201.
2. Kinkelin M. Verlauf und Prognose des Manischdepressiven
Irreseins. Schweiz Arch Neurol Psychiatr 1954:73:100-146.
3. Lewy A J, Kern H A, Rosenthal N E, Wehr T A. Bright
artificial light treatment of a manic-depressive patient with a
seasonal mood cycle. Am J Psychiatry 1982:/39:1496-1498.
4. Rosenthal N E, Sack D A, Gillin J C, et al. Seasonal
affective disorder. A description of the syndrome and
preliminary findings with light therapy. Arch Gen Psychia-
try 1984:41:72-80.
5. Rosenthal N E, Sack D A, Carpenter C J, et al. Anti-

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

21

22.

23.

203

depressant effects of light in seasonal affective disorder.
Am J Psychiatry 1985:/42:163-170.

. Rosenthal N E, Sd4ck D A, James S P, et al. Seasonal

affective disorder and phototherapy. Ann N Y Acad Sci
1985:453:260-269.

. James S P, Wehr T A, Sack D A, Parry B L, Rosenthal N

E. Treatment of seasonal affective disorder with evening
light. Br J Psychiatry 1985:147:424-428.

. Kripke D F. Photoperiodic mechanisms for depression and

its treatment. In: Perris C, Struwe G, Jansson B, eds.
Biological psychiatry 1981. Amsterdam: Elsevier, 1981:
1249.

. Kripke D F. Therapeutic effects of bright light in depressed

patients. Ann N Y Acad Sci 1985:453:270-281.

von Zerssen D, Koeller D-M. Manual der Depressivitaets-
skala (Parallelformen d-s und d-s’) 1976. Beltz Test Verlag.
Lewy A J, Wehr T A, Goodwin F K, Newsome D A,
Markey S P. Light suppresses melatonin secretion in
humans. Science 1980:270:1267-1269.

Lewy A J, Wehr T A, Goodwin F K, Newsome D A,
Rosenthal N E. Manic-depressive patients may be super-
sensitive to light. Lancet 1981:7:383-384.

Lewy A J, Nurnberger J I, Wehr T A, et al. Supersen-
sitivity to light: possible trait marker for manic-depressive
iliness. Am J Psychiatry 1985:742:725-727.

Vanacek J, Illnerova H. Night pineal N-acetyl-transferase
activity in rats exposed to white or red light pulses of
various intensity and duration. Experientia 1982:38:1318-
1320.

Bassi C J, Powers M K. Daily fluctuations in the detec-
tability of dim lights by humans. Physiol Behav 1986: (in
press).

Lange J. Die endogenen und reaktiven Gemuetskrank-
heiten und die manisch-depressive Konstitution. In: Bumke
0. ed.: Handbuch der Geisteskrankeiten Bd. VI, Berlin:
Springer, 1928,

Goldman B D, Darrow J M. The pineal gland and mam-
malian photoperiodism. Neuroendocrinology 1983:37:386-
396.

Rosenthal N E, Sack D A, Jacobsen F M, et al. The role of
melatonin in seasonal affective disorder (SAD) and pho-
totherapy. In: Wurtman R J, Waldhauser F, eds. Mela-
tonin in humans. Cambridge, Mass: Center for Brain Sci-
ences and Metabolism Charitable Trust, 1985.

Hellekson C J, Kline J A, Rosenthal N E. Phototherapy of
winter depression in Alaska. Abstract, IV World Congress
of Biological Psychiatry, Philadelphia, 1985.

. Lewy A J, Sack R A, Singer C L. Treating phase typed

chronobiologic sleep and mood disorders using appropri-
ately timed bright artificial light. Psychopharm Bull
1985:21:368-378.

Kunz R. Influence of bright white light on mood and rest-
activity cycles in healthy subjects. M. D. Thesis, University
of Basel, 1986.

Engelmann W, Himer W, Giedke H. Effect of light on the
course of nocturnal core temperature in man. J Interdiscip
Cycle Res 1985:16:167.

Dietzel M, Saletu B, Lesch O M. Bright light treatment of
depressiveillness: polysomnographic data analysis. ibid: 165.

. Lingjaerde O, Bratlid T, Hansen T. Insomnia during the



204 A. WIRZ-JUSTICE ET AL.

25,

26.

“dark period” in northern Norway. An explorative, con-
trolled trial with light trcatment. Acta Psychiatr Scand
1985:71:506-512.

Daan S, Lewy A J. Scheduled exposure to daylight: a
potential strategy to reduce “jet lag” following transmeri-
dian flight. Psychopharmacol Bull 1984:20:566-568.
Wirz-Justice A, Bucheli C, Schmid A C, Graw P. Dose
response relationships of bright white light treatment in a
seasonal depressive woman. Am J Psychiatry 1986: (in
press).

27. Wirz-Justice A, Bucheli C, Graw P, Kielholz P, Fisch H
U, Woggon B. How much light is antidepressant? Psychi-
atr Res 1986:17:75-77.

28. Wehr T A, Rosenthal N E, Sack D A, Gillin J C. Anti-
depressant effects of sleep deprivation in bright and dim
light. Acta Psychiatr Scand 1985:72:161-165.

Address

Anna Wirz-Justice
Psychiatrische Universitdtsklinik
Wilhelm Klein-strasse 27

4025 Basel

Switzerland



