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Abstract
There is much more seasonal difference in
higher latitudes than in lower latitudes. In a
signiﬁcant portion of the population of the
northern United States, the shorter days of fall
and winter precipitate a syndrome that can
consist of depression, fatigue, hypersomnolence,
hyperphagia, carbohydrate craving, weight gain,
and loss of libido. If these symptoms persist
in the winter, abate as the days grow longer,
and disappear in the summer, the diagnosis of
seasonal affective disorder (SAD) can be made.
Many hypotheses exist regarding the biochemical
mechanisms behind the predisposition toward
this disease, including circadian phase shifting,
abnormal pineal melatonin secretion, and
abnormal serotonin synthesis. Although the
mechanism(s) behind this disease is not fully
known, one treatment appears to address each
of the theories. Light therapy is a natural, noninvasive, effective, well-researched method of
treatment for SAD. Various light temperatures
and times of administration of light therapy have
been studied, and a combination of morning
and evening exposure appears to offer the best
efﬁcacy. Other natural methods of treatment have
been studied, including L-tryptophan, Hypericum
perforatum (St. John’s wort), and melatonin.
(Altern Med Rev 2005;10(1):5-13)

Introduction

Areas of the world in latitudes closer to the
equator have fewer seasonal changes than geographic
areas further from the equator. In contrast, areas of
North America in the higher latitudes have greater,
and sometimes drastic, differences in yearly seasons.
In the fall and as winter approaches, the days shorten
and temperatures drop. This signals some species to
gather food for winter, while other species go into hibernation. Most humans are not seriously affected by
the shorter days and longer nights of fall and winter;
however, some individuals experience sufﬁciently severe changes in mood, energy, and appetite to be diagnosed with seasonal affective disorder (SAD). This
condition can include depression, hypersomnolence,
fatigue, loss of interest in sex, increased carbohydrate
consumption, and weight gain in the fall and winter
months. For an individual to be diagnosed with SAD
the symptoms must occur only in the fall and winter,
abate as the days lengthen, and be absent in the spring
and summer. In fact, some individuals with SAD go
to the other extreme in the spring and summer, experiencing a manic state.

Epidemiology/Etiopathology of SAD

Epidemiological studies of individuals with
SAD demonstrate an incidence of SAD in the general
population of 4-10 percent,1-5 with a higher incidence
in women than men. The most commonly used SAD
diagnostic research tools are the Seasonal Pattern
Questionnaire (SPAQ) and the Structured Interview
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Guide for the Hamilton Depression Rating-Seasonal
Affective Disorder (SIGH-SAD), which can ascertain whether the patient has SAD or a sub-syndromal
SAD (S-SAD).
The sub-syndromal form of SAD consists of
milder, albeit clinically signiﬁcant, seasonal affective
symptoms. Cumulatively, the occurrence of SAD and
S-SAD together is 11-21 percent. This indicates that
a signiﬁcant portion of the population suffers from
varying degrees of seasonal depression. Other diagnostic methods are available, including the Seasonal
Health Questionnaire (SHQ). A newer tool, the SHQ
was compared recently to the SPAQ in 809 patients
in the United Kingdom in a study in which subjects
completed both tests. The researchers concluded the
SHQ was more sensitive and speciﬁc in determining
whether a patient indeed suffered from SAD. The
SPAQ showed a prevalence of 10.7 percent, while the
SHQ noted a lower incidence of 5.6 percent.6
Whichever diagnostic tool is used, it cannot be refuted that a signiﬁcant number of individuals are negatively affected by the change in seasons.
The mildest seasonal impairment can be described as
“seasonality,” in which the individual functions less
efﬁciently in the winter months. The personal impact
of the fall/winter seasonal change appears to be on a
continuum, with seasonality on one end, the profound
symptomatology of SAD on the other, and S-SAD in
the middle. Kasper studied patterns of seasonal mood
change in a population in Montgomery County, Maryland, and found 27 percent of subjects who took the
SPAQ described seasonal changes as a “problem,”
while 10 percent experienced seasonal impairments
severe enough to be on the level of SAD.1
This continuum was further delineated by
Rosen et al, who built on the previous work by Kasper
by studying individuals in four U.S. latitudes: Nashua, NH; New York, NY; Montgomery County, MD;
and Sarasota, FL. In this study, 40 percent of all subjects (total, 1,576) who ﬁlled out the SPAQ reported
they felt the worst in the winter months. When the
study centers were analyzed, there was a signiﬁcantly
higher percentage of respondents in the northern latitudes who “felt worst in winter:” Nashua, NH – 48.7
percent; New York City – 46.9 percent, Montgomery County – 47.7 percent, and Sarasota, FL – 17.6
percent. These seasonal changes were felt to be “a
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problem” by subjects in a similar north-to-south pattern: 26.1, 24.2, 22.0, and 13.5 percent, respectively.
When the SAD diagnostic criteria were considered in
residents of New Hampshire, New York, Maryland,
and Florida, the incidence was 9.7, 4.7, 6.3, and 1.4
percent, respectively. This study demonstrated a signiﬁcantly greater incidence of seasonality, seasonal
problems, S-SAD, and SAD in higher latitudes compared to the lower latitude of Florida.2
SAD incidence appears to increase in populations further north, which has been demonstrated
in studies of populations in Alaska and other areas
of the world close to the arctic. In a study of U.S.
Army soldiers, a SAD prevalence of 13.1 percent for
women and 6.5 percent for men was noted.7 A study
of Fairbanks residents who had lived there for more
than three years found an overall incidence of 9.2 percent, with a 3:2 female-to-male ratio.8
In addition to the classic symptoms of SAD
experienced in winter, cognitive function might also
be affected by the seasons. This is illustrated in research performed at the University of Alaska, Anchorage, in which hospital medication errors were
analyzed over a ﬁve-year period. The majority of
hospital medication errors – 58 percent – occurred in
the ﬁrst three months of the year. The studyʼs authors
also determined medication errors were almost twice
as likely in December than in September.9 A group
of researchers in Norway, however, studied cognitive
processes in 100 individuals from the general population living at 69 degrees north latitude and found no
worsening of cognition in the winter months.10
People from southern latitudes who move
north may have an increased risk of SAD, as it appears some individuals develop a tolerance to seasonal
changes over time. Using the SPAQ and the Beck Depression Inventory, researchers in Maine assessed the
incidence of SAD and S-SAD in 76 college students.
They found higher SAD rates than other studies, with
SAD incidence of 13.2 percent and combined SAD
and S-SAD of 19.7 percent. This overall higher incidence could be due to other factors, including environment or lifestyle issues; however, students who
had moved from lower latitudes to Maine were more
likely to suffer from winter depression than New
England natives.11
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The above studies provide ample evidence
for a “latitude theory” of SAD incidence; i.e., decreased exposure to sunlight in the winter in northern
climates increases the risk of SAD. However, studies of populations native to Iceland discovered a possible genetic adaptation to the low light of winter in
the arctic north. Magnusson and Axelsson12 looked at
252 people who were direct descendants of Icelandic
emigrants and living in an area of Manitoba, Canada
(lat. 50° N). This population had a SAD and S-SAD
prevalence of 1.2 and 3.3 percent, respectively. This
occurrence was signiﬁcantly lower (p<0.001) than
that of the eastern U.S. populations of Nashua, NH;
New York City; and Montgomery County, Maryland,
studied by Rosen.2 The prevalence in the Icelandic
descendants was also signiﬁcantly less than a group
of non-Icelandic Canadians living in the same area
(p <0.01), which gives more credence to a protective genetic component in the Icelanders.4 The last
test in this series of studies compared SAD incidence in a group of 587 individuals currently living
in Iceland13 to the Icelandic Canadians in Manitoba.
The combined prevalence of SAD and S-SAD in the
Icelanders (lat. 64-67° N) was signiﬁcantly greater
(p<0.025) than in the Canadian-Icelandic population.
Therefore, there appears to be a genetic component
that protects Icelanders from SAD, compared to other
populations; but within Icelandic populations there is
still an increased occurrence in northern latitudes.
Another genetic ﬁnding is a tendency for
SAD to occur more often in relatives of those who
have SAD; i.e., SAD runs in families. Madden et al
studied seasonality and SAD in 3,331 twins in Australia and found genetic effects accounted for 29 percent of the variance in seasonality.14

Mechanisms of Seasonal Changes in
SAD

Seasonal changes in daylight appear to inﬂuence the behavioral changes in SAD, but the exact mechanism by which SAD symptoms arise from
these seasonal changes is not fully known. Theories
abound, and many are well researched. It may be that
certain mechanisms apply to speciﬁc genetic types,
so a one-size-ﬁts-all mechanism may not be found.

Figure 1. Neural Pathway of Melatonin
Regulation
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Melatoninʼs Possible Contribution to
SAD

The literature reveals that individuals with
SAD have a longer period of melatonin synthesis at
night in the winter. In addition, daytime melatonin
levels may be higher in SAD sufferers in the winter,
compared to those without SAD. Melatonin synthesis
can also be suppressed by application of light therapy
in the daytime, which also relieves SAD symptoms.
This information leads some researchers to believe
abnormal melatonin synthesis is the culprit in SAD.
Melatonin synthesis is triggered by darkness.
Daylight blood levels are typically very low, with a
nocturnal peak and diminishing levels over the ensuing hours. The diurnal and circadian rhythm of
this secretion is brought about by light entering the
retina, which stimulates the suprachiasmatic nucleus
of the hypothalamus. This in turn inhibits the pineal
gland from converting serotonin to melatonin (Figure
1). After dark, this inhibitory mechanism is no longer present and the pineal gland begins synthesizing
melatonin. Serotonin in this gland is acetylated, then
methylated, forming melatonin (Figure 2).

Alternative Medicine Review ◆ Volume 10, Number 1 ◆ 2005

Page 7

Copyright©2005 Thorne Research, Inc. All Rights Reserved. No Reprint Without Written Permission

Seasonal Affective Disorder

Review

Figure 2. Conversion of Serotonin to Melatonin
N-acetylserotonin

Serotonin
CH2CH2NH2

serotonin-N-acetyltransferase

CH2CH2NHCOCH3

As noted above, the suprachiasmatic nucleus
in the hypothalamus entrains the body to a 24-hour
circadian rhythm. It has also been seen that the onset
of melatonin secretion may be delayed in SAD patients and controls. Possibly SAD patients have some
Page 8
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The timing and duration of melatonin secretion appears to be affected by the length of day and
night. In SAD patients there is a delayed nocturnal
onset of melatonin secretion.15,16 Wehr et al found the
period of nocturnal melatonin secretion in women
with SAD is increased in winter compared to summer. In contrast, women without SAD symptoms
do not appear to demonstrate this seasonal variance
in melatonin synthesis.17 How this circadian shift
in SAD patients brings about symptoms, or even if
this shift is involved in the etiology of this disease, is
not known. Elevated daytime blood melatonin levels
have also been observed in SAD patients.18
In one of the earlier SAD studies, Lewy
found that bright evening light suppresses melatonin
synthesis.16 Other researchers have noted similar results,19 while others, including Lewyʼs group, have
shown morning light therapy delays the onset of melatonin secretion,20 but overnight plasma and salivary
levels are elevated.15 Regardless of the timing of light
therapy, melatonin levels in both SAD patients and
controls respond similarly. Also, no signiﬁcant difference has been noted in melatonin secretion after
light therapy in responders compared to non-responders; the melatonin response is the same whether SAD
symptoms remit or persist. These ﬁndings may negate the hypothesis that a shift in melatonin secretion
is the cause of SAD symptomatology.

The Phase-Shift Hypothesis

Melatonin

other hormonal response or other as yet unknown
negative reaction to this normal phase shift. Lewy
and Sack ﬁrst brought forth the phase-shift hypothesis of SAD after demonstrating morning bright light
phase-advanced circadian rhythms and led to an antidepressant effect.16
Avery et al21 studied circadian body temperature, cortisol, and thyroid-stimulating hormone (TSH)
rhythms in six SAD patients and six controls before
and after morning bright light therapy. The overnight
minimum body temperature was delayed in the SAD
group compared to controls (5:42 am vs. 3:16 am)
and was corrected after light therapy. The nighttime
cortisol nadir was phase-delayed as well, and was
also corrected with light treatment. TSH levels were
not signiﬁcantly different before or after light treatment. Others previously found similar phase delays
in temperature and TSH.22,23 It appears that in addition to melatonin, other hormones and the nocturnal
body temperature are also phase-delayed in SAD.

The Serotonin Hypothesis

In addition to the melatonin and phase-shift
theories, researchers have examined serotonin and
catecholamine levels in SAD patients and normals.
Since melatonin is the immediate downstream metabolite of serotonin, and serotonin is involved in brain
function, it is plausible that low brain levels of serotonin might contribute to SAD symptoms. Also, SAD
patients tend to exhibit hyperphagia and carbohydrate
cravings, symptoms typical of inadequate brain serotonin. It has been suggested the increased carbohydrate craving in SAD may be a coping mechanism
that stimulates the release of serotonin. Sixteen patients with SAD and 16 controls were studied before
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and after two different meals: a protein-rich meal and
a high-carbohydrate meal. Patients and controls were
crossed over after the initial meal. The meals were
isocaloric; however, SAD patients reported increased
alertness and decreased fatigue following the carbohydrate meal, compared to increased fatigue in the
controls.24 This indicates SAD patients may be “self
medicating” with carbohydrate-rich foods in a subconscious attempt to correct abnormal brain serotonin levels.
One method of investigating whether serotonin is involved in SAD is to deplete the body of
dietary tryptophan. Animal and human studies show
decreasing the availability of this serotonin precursor results in behavioral changes typical of serotonin
depletion (depression, anxiety, carbohydrate craving,
hypersomnia, etc.).25,26 Researchers studied SAD patients in summer remission by exclusively feeding
them a beverage containing no tryptophan. This regimen induced a transient depressive relapse,27 as did
tryptophan depletion or catecholamine depletion in
SAD patients after bright light therapy.28 However,
other researchers did not see a difference in behavior
in a similar experiment using tryptophan depletion.26
Since the cohort relapsed with tryptophan depletion,
Neumeister et al concluded the symptomatic relief
experienced by SAD patients both with light therapy
and in summer must be a result of a homeostasis of
serotonergic activity. Another ﬁnding adding credence to the serotonergic theory is that ingestion of
tryptophan, as well as serotonin reuptake inhibitor
drugs, has been shown to improve the symptoms of
SAD.29-31
Other cofactor substances involved in serotonin synthesis might be involved in SAD. Hoekstra
et al studied the effect of light therapy on tryptophan,
biopterin, and neopterin in 19 SAD patients. Biopterin
is a vital cofactor in tryptophan hydrolaseʼs conversion of tryptophan to serotonin. Neopterin is a marker
of cell-mediated immunity. This study found signiﬁcantly lower baseline plasma tryptophan and biopterin, and higher neopterin levels, in patients compared
to controls. After light therapy, biopterin levels normalized, but dropped again in the summer. Neopterin
levels did not change after therapy, and tryptophan
levels did not increase signiﬁcantly. The authors suggest the lower baseline and summer biopterin levels,

as well as the high neopterin, might predispose patients to relapse in subsequent winters.32
As with other forms of depression, there
may be a catecholamine dysfunction component in
SAD. The evidence is not as strong as the serotonin/
melatonin research, but plasma norepinephrine levels
have been shown to be lower in more depressed SAD
patients.33 In addition, Neumeisterʼs group administered a tyrosine hydroxylase inhibitor, which inhibits
catecholamine synthesis, and showed a reappearance
of symptoms in patients previously in remission after light therapy.28 Similar results were demonstrated
with the same methods of tryptophan and catecholamine depletion in a subsequent study.34

Natural Treatments of Seasonal
Affective Disorder
Light Therapy

The least invasive, most natural, and most researched treatment of SAD – natural or otherwise – is
light therapy. The original theory behind light therapy
was that it would cause a normalization of the phaseshift delay in SAD. It was then thought to lengthen the
photoperiod in winter in those with SAD. It has also
been used to suppress the production of melatonin by
the pineal gland. Whatever the mechanism of action
of light therapy on the body, it has been shown in numerous patient populations to be an effective method
of treatment of SAD. It has an overall positive treatment response of up to 70 percent, with rarely any
side effects. Studies have applied bright light (3300
lux), medium light intensity, and dim light, all with
positive clinical response. The timing of light therapy
has also been studied extensively, and it appears that
morning, midday, and evening application is effective. In addition, full spectrum with ultraviolet (UV),
full spectrum without UV, cool white, red spectrum,
and blue/green/yellow spectrum have been used with
success. What needs to be elucidated now is the relative effectiveness of these varying therapies.
Morning bright light therapy (2500 lux cool
white lightbox) for two hours (6-8 am) normalized
body temperature, cortisol, and mood measured by
the SIGH-SAD in a four-week study.21
In another study, full spectrum or cool white
light was administered from 6-8 am for seven days.
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SIGH-SAD scores were signiﬁcantly better in the
treatment group, with no signiﬁcant difference between cool white and full spectrum therapy, suggesting treatment with a light spectrum similar to the sun
is not necessary in SAD.15
In a study comparing morning and evening
bright light therapy (10,000 lux x 30 min), similar
positive clinical results were obtained in both groups.
Using the SIGH-SAD scale, light therapy caused an
antidepressant effect regardless of morning or evening administration.35
Because many patients have a problem sitting in front of a bright light box for 30 minutes to
two hours each day, researchers in Basel, Switzerland, studied the effects of artiﬁcial bright light (2800
lux x 30 min/day) or a daily one-hour walk outdoors
in natural light. The natural light group performed
signiﬁcantly better than the artiﬁcial light group on
the SIGH-SAD after one week. The walk group also
spent less time in bed, arose earlier, and reduced carbohydrate intake.36
Another aspect of light therapy is the use of
“dawn simulation” in SAD patients. The objective of
this treatment is to improve the phase delay of melatonin, the difﬁculty in awakening, and morning fatigue experienced by SAD patients. Avery et al used
a device that slowly increased the intensity of light
for 1.5 hours in the early morning for six weeks. The
light intensity eventually reached 250 lux at 6 am.
This therapy was compared with a placebo (low intensity red light) and bright light therapy (10,000 lux
for one-half hour upon arising). Dawn simulation resulted in a greater response (p<0.001) and remission
of SAD symptoms (p<0.001) than placebo or bright
light treatment.37 A second study found improved
awakening and less morning drowsiness with dawn
simulation in 55 SAD patients.38
The best comparison to date of the variety of
light therapy applications is a recent meta-analysis of
40 light-therapy studies. There was no signiﬁcant difference in time of day of light therapy in this analysis;
patients responded similarly regardless of morning,
midday, or evening administration. When comparing
single-time-period (morning, midday, or evening)
with a regimen using morning and evening light application, a signiﬁcantly greater response was seen in
the morning and evening light group. Therefore, it is
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not crucial when light therapy is used if it is done
only once per day, although, a greater effect will be
seen by a morning-evening combination.39
Light therapy has been used in combination
with a number of other therapies, including cognitive-behavioral therapy (CBT), L-tryptophan, and
Hypericum perforatum (St. Johnʼs wort). In a sixweek study of the combination of light and CBT,
patients responded similarly to treatment, whether
it involved CBT, light, or both. In the subsequent
winter the combination of CBT and light, or CBT
alone, demonstrated a lower remission rate than light
therapy alone.40
Since there is a subset of individuals with
SAD who do not respond to light therapy, a combination of light (10,000 lux cool white x 30 min daily)
and L-tryptophan (1 g three times daily) was given
to 14 SAD patients who were unresponsive after
two weeks of light therapy alone. Two subsequent
weeks on tryptophan resulted in a signiﬁcant reduction in depression scores.41 Tryptophan is available
by prescription, and it makes sense that the use of
5-hydroxytryptophan, the immediate precursor to serotonin, might garner similar results at a lower dose.
Light therapy has also been shown to be effective in other forms of depression, including antepartum depression42 and major depression in institutionalized elderly patients.43 Bright light therapy
decreased winter binge frequency in women with bulimia nervosa in a double-blind, placebo-controlled
study of 34 patients,44 and jet lag has also been effectively treated.45

Tryptophan Treatment of SAD

Tryptophan was shown above to be of beneﬁt
in non-responders to light therapy. In another study,
four weeks of treatment with tryptophan alone (2 g
twice daily, increased to 2 g three times daily if initially no response) was compared to light therapy
(10,000 lux x 30 min daily in the morning). At the
end of seven weeks, responses were similar in both
groups, with no signiﬁcant difference between them.
However, when light therapy was discontinued, patients quickly relapsed, whereas patients on tryptophan had a slower relapse rate.46 McGrath found
similar results in 13 SAD patients treated with light
or tryptophan.29
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Hypericum perforatum (St. Johnʼs wort)
in SAD

Conclusions

St. Johnʼs wort (SJW) has been used successfully in numerous studies in the treatment of mild-tomoderate and major depression.47 In the initial study,
an extract (900 mg/day) was combined with light
therapy (either 300 or 3000 lux x 2 hours daily) in
20 SAD patients. There was a signiﬁcant antidepressant response in both groups, with improvements in
fatigue, depression, anxiety, lethargy, appetite, libido,
and sleep, indicating SJW is an effective antidepressant in SAD.48 St. Johnʼs wort by itself was subsequently investigated in a four-week study using 900
mg of a standardized extract daily. SJW use was associated with signiﬁcant improvement in the SIGHSAD; there was no signiﬁcant improvement when
bright light therapy was added to the treatment. When
SJW was compared to ﬂuoxetine, a speciﬁc serotonin
reuptake inhibitor, the results were similar.49
Wheatley studied SJW (300 mg standardized extract three times daily) in 168 SAD patients
and compared the results to SJW plus light therapy. A
signiﬁcant (p<0.001) reduction in the Hamilton scale
was seen in the SJW group and in the SJW plus light
therapy group, with no signiﬁcant difference between
groups.50

A signiﬁcant percentage of the U.S. population, especially in northern latitudes, is affected negatively by the shorter days of fall and winter. Some are
mildly affected, while others are seriously debilitated
by these seasonal changes, resulting in depression,
hypersomnia, hyperphagia, weight gain, and loss of
libido. Numerous hypotheses exist regarding the potential neuroendocrine and biochemical malfunctions
occurring in SAD patients. Whatever the biochemical
cause(s) of SAD, natural, well-researched remedies
are available to the SAD patient. In fact, this is one
of very few disease states in which the treatment of
choice is a natural and non-invasive one – light therapy. It is easily administered, effective, and without
side effects. In those individuals who do not totally
respond to light therapy, or in those who ﬁnd light
therapy cumbersome, St. Johnʼs wort has been shown
to be an effective adjunct or single treatment. It should
be noted that SJW can interact adversely with a number of prescription drugs, so the metabolism of a concurrent prescription drug should be researched before
starting SJW. Although it remains to be researched,
5-hydroxytryptophan may provide relief. Melatonin
treatment is also in its infancy and should be used
with caution.

Melatonin in SAD Treatment

References

Since melatonin rhythms appear to be phasedelayed in SAD, researchers anticipated they could
phase-advance normal melatonin secretion by giving exogenous low-dose melatonin. In a pilot study
in 1998, ﬁve patients were given melatonin (0.125
mg) in the afternoon for three weeks; ﬁve were given
placebo. Melatonin signiﬁcantly improved the SIGHSAD score in the melatonin group compared to placebo.51 In a recent study, 58 subjects with S-SAD or
weather-associated mood changes were given 2 mg of
a controlled-release melatonin preparation or placebo
once each evening for three weeks. In the S-SAD
group a signiﬁcant improvement was noted in quality
of sleep and vitality; however, melatonin was ineffective in the weather-associated mood group. This is
the ﬁrst study to show higher-dose melatonin is well
tolerated and possibly effective, at least in improving
sleep in patients with SAD.52

1.

2.
3.

4.

5.

Alternative Medicine Review ◆ Volume 10, Number 1 ◆ 2005

Kasper S, Wehr TA, Bartko JJ, et al.
Epidemiological ﬁndings of seasonal changes
in mood and behavior. A telephone survey of
Montgomery County, Maryland. Arch Gen
Psychiatry 1989;46:823-833.
Rosen LN, Targum SD, Terman M, et al.
Prevalence of seasonal affective disorder at four
latitudes. Psychiatry Res 1990;31:131-144.
Eagles JM, Mercer G, Boshier AJ, Jamieson F.
Seasonal affective disorder among psychiatric
nurses in Aberdeen. J Affect Disord 1996;37:129135.
Axelsson J, Stefansson JG, Magnusson A, et al.
Seasonal affective disorders: relevance of Icelandic
and Icelandic-Canadian evidence to etiologic
hypotheses. Can J Psychiatry 2002;47:153-158.
Blazer DG, Kessler RC, Swartz MS. Epidemiology
of recurrent major and minor depression with a
seasonal pattern. The National Comorbidity Survey.
Br J Psychiatry 1998;172:164-167.

Page 11

Copyright©2005 Thorne Research, Inc. All Rights Reserved. No Reprint Without Written Permission

Seasonal Affective Disorder
6.

7.
8.
9.
10.

11.
12.

13.
14.

15.
16.
17.

18.

19.

20.

Thompson C, Thompson S, Smith R. Prevalence
of seasonal affective disorder in primary care; a
comparison of the seasonal health questionnaire
and the seasonal pattern assessment questionnaire.
J Affect Disord 2004;78:219-226.
Rosen L, Knudson KH, Fancher P. Prevalence
of seasonal affective disorder among U.S. army
soldiers in Alaska. Mil Med 2002;167:581-584.
Booker JM, Hellekson CJ. Prevalence of seasonal
affective disorder in Alaska. Am J Psychiatry
1992;149:1176-1182.
Booker JM, Roseman C. A seasonal pattern of
hospital medication errors in Alaska. Pyschiatry
Res 1995;57:251-257.
Brennen T, Martinussen M, Hansen BO, Hjemdal
O. Arctic cognition: a study of cognitive
performance in summer and winter at 69 degrees N.
Appl Cogn Psychol 1999;13:561-580.
Low KG, Feissner JM. Seasonal affective disorder
in college students: prevalence and latitude. J Am
Coll Health 1998;47:135-137.
Magnusson A, Axelsson J. The prevalence
of seasonal affective disorder is low among
descendants of Icelandic emigrants in Canada. Arch
Gen Psychiatry 1993;50:947-951.
Magnusson A, Stefansson JG. Prevalence of
seasonal affective disorder in Iceland. Arch Gen
Psychiatry 1993;50:941-946.
Madden PA, Heath AC, Rosenthal NE, Martin
NG. Seasonal changes in mood and behavior.
The role of genetic factors. Arch Gen Psychiatry
1996;53:47-55.
Rice J, Mayor J, Tucker HA, Bielski RJ. Effect
of light therapy on salivary melatonin in seasonal
affective disorder. Psychiatry Res 1995;56:221-228.
Lewy AJ, Sack RL, Miller LS, Hoban TM.
Antidepressant and circadian phase-shifting effects
of light. Science 1987;235:352-354.
Wehr TA, Duncan WC Jr, Sher L, et al. A circadian
signal of change of season in patients with
seasonal affective disorder. Arch Gen Psychiatry
2001;58:1108-1114.
Danilenko KV, Putilov AA, Russkikh GS, et al.
Diurnal and seasonal variations of melatonin
and serotonin in women with seasonal affective
disorder. Arctic Med Res 1994;53:137-145.
Partonen T, Vakkuri O, Lonnqvist J. Suppression
of melatonin secretion by bright light in seasonal
affective disorder. Biol Psychiatry 1997;42:509513.
Lewy AJ, Sack RL, Singer CM. Immediate and
delayed effects of bright light on human melatonin
production: shifting “dawn” and “dusk” shifts the
dim light melatonin onset (DLMO). Ann N Y Acad
Sci 1985;453:253-259.

Page 12

21.

22.

23.

24.

25.

26.

27.

28.

29.
30.

31.

32.

33.

Review

Avery DH, Dahl K, Savage MV, et al. Circadian
temperature and cortisol rhythms during a constant
routine are phase-delayed in hypersomnic winter
depression. Biol Psychiatry 1997;41:1109-1123.
Dahl K, Avery DH, Lewy AJ, et al. Dim light
melatonin onset and circadian temperature during a
constant routine in hypersomnic winter depression.
Acta Psychiatr Scand 1993;88:60-66.
Dahl K, Avery DH, Savage M, et al. Temperature,
melatonin and TSH in seasonal affective disorder
during a constant routine. Soc Light Treat Biol
Rhythms 1990;2:20.
Rosenthal NE, Genhart MJ, Caballero B, et al.
Psychobiological effects of carbohydrate- and
protein-rich meals in patients with seasonal
affective disorder and normal controls. Biol
Psychiatry 1989;25:1029-1040.
Neumeister A, Konstantinidis A, PraschakRieder N, et al. Monoaminergic function in the
pathogenesis of seasonal affective disorder. Int J
Neuropsychopharmacol 2001;4:409-420.
Lam RW, Bowering TA, Tam EM, et al. Effects of
rapid tryptophan depletion in patients with seasonal
affective disorder in natural summer remission.
Psychol Med 2000;30:79-87.
Neumeister A, Praschak-Rieder N, Hesselmann
B, et al. Effects of tryptophan depletion in fully
remitted patients with seasonal affective disorder
during summer. Psychol Med 1998;28:257-264.
Neumeister A, Turner EH, Matthews JR, et al.
Effects of tryptophan depletion vs catecholamine
depletion in patients with seasonal affective
disorder in remission with light therapy. Arch Gen
Psychiatry 1998;55:524-530.
McGrath RE, Buckwald B, Resnick EV. The effect
of L-tryptophan on seasonal affective disorder. J
Clin Psychiatry 1990;51:162-163.
Lam RW, Gorman CP, Michalon M, et al.
Multicenter, placebo-controlled study of ﬂuoxetine
in seasonal affective disorder. Am J Psychiatry
1995;152:1765-1770.
Blashko CA. A double-blind, placebocontrolled study of sertraline in the treatment of
outpatients with seasonal affective disorders. Eur
Neuropsychopharmacol 1995;5:258.
Hoekstra R, Fekkes D, van de Wetering BJ, et
al. Effect of light therapy on biopterin, neopterin
and tryptophan in patients with seasonal affective
disorder. Psychiatry Res 2003;120:37-42.
Rudorfer M, Skwerer RG, Rosenthal NE. Biogenic
amines in seasonal affective disorder: effects of
light therapy. Psychiatry Res 1993;46:19-28.

Alternative Medicine Review ◆ Volume 10, Number 1 ◆ 2005

Copyright©2005 Thorne Research, Inc. All Rights Reserved. No Reprint Without Written Permission

Review

34.

35.

36.
37.

38.

39.
40.

41.

42.

43.

44.

45.
46.
47.

Seasonal Affective Disorder

Stastny J, Konstantinidis A, Schwarz MJ, et al.
Effects of tryptophan depletion and catecholamine
depletion on immune parameters in patients with
seasonal affective disorder in remission with light
therapy. Biol Psychiatry 2003;53:332-337.
Terman JS, Terman M, Lo ES, Cooper TB.
Circadian time of morning light administration and
therapeutic response in winter depression. Arch
Gen Psychiatry 2001;58:69-75.
Wirz-Justice A, Graw P, Krauchi K, et al. ʻNaturalʼ
light treatment of seasonal affective disorder. J
Affect Disord 1996;37:109-120.
Avery DH, Eder DN, Bolte MA, et al. Dawn
simulation and bright light in the treatment of SAD:
a controlled study. Biol Psychiatry 2001;50:205216.
Avery DH, Kouri ME, Monaghan K, et al. Is dawn
simulation effective in ameliorating the difﬁculty
awakening in seasonal affective disorder associated
with hypersomnia? J Affect Disord 2002;69:231236.
Lee TM, Blashko CA, Janzen HL, et al.
Pathophysiological mechanism of seasonal
affective disorder. J Affect Disord 1997;46:25-38.
Rohan KJ, Lindsey KT, Roecklein KA, Lacy TJ.
Cognitive-behavioral therapy, light therapy, and
their combination in treating seasonal affective
disorder. J Affect Disord 2004;80:273-283.
Lam RW, Levitan RD, Tam EM, et al. L-tryptophan
augmentation of light therapy in patients with
seasonal affective disorder. Can J Psychiatry
1997;42:303-306.
Oren DA, Wisner KL, Spinelli M, et al. An
open trial of morning light therapy for treatment
of antepartum depression. Am J Psychiatry
2002;159:666-669.
Sumaya IC, Rienzi BM, Deegan JF 2nd, Moss
DE. Bright light treatment decreases depression in
institutionalized older adults: a placebo-controlled
crossover study. J Gerontol A Biol Sci Med Sci
2001;56:M356-M360.
Braun DL, Sunday SR, Fornari VM, Halmi
KA. Bright light therapy decreases winter binge
frequency in women with bulimia nervosa: a
double-blind, placebo-controlled study. Compr
Psychiatry 1999;40:442-448.
Czeilser CA, Allan JS. Acute circadian phase
reversal in man via bright light exposure:
application to jet-lag. Sleep Res 1987;16:605.
Ghadirian AM, Murphy BE, Gendron MJ. Efﬁcacy
of light versus tryptophan therapy in seasonal
affective disorder. J Affect Disord 1998;50:23-27.
Miller AL. Hypericum perforatum in the treatment
in depression. Altern Med Rev 1999;6:4-12.

48.

49.
50.
51.
52.

Alternative Medicine Review ◆ Volume 10, Number 1 ◆ 2005

Martinez B, Kasper S, Ruhrmann S, Moller HJ.
Hypericum in the treatment of seasonal affective
disorders. J Geriatr Psychiatry Neurol 1994;7:S29S33.
Kasper S. Treatment of seasonal affective
disorder (SAD) with Hypericum extract.
Pharmacopsychiatry 1997;30:89-93.
Wheatley D. Hypericum in seasonal affective
disorder (SAD). Curr Med Res Opin 1999;15:3337.
Lewy AJ, Bauer VK, Cutler NL, Sack RL.
Melatonin treatment of winter depression: a pilot
study. Psychiatry Res 1998;77:57-61.
Leppamaki S, Partonen T, Vakkuri O, et al.
Effect of controlled-release melatonin on sleep
quality, mood, and quality of life in subjects
with seasonal or weather-associated changes in
mood and behaviour. Eur Neuropsychopharmacol
2003;13:137-145.

Page 13

Copyright©2005 Thorne Research, Inc. All Rights Reserved. No Reprint Without Written Permission

