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Sunglasses May Play a Role in Depression
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OZET:
Glnes @ozliginin depresyon gelisiminde bir
rold olabilir

Kis depresyonunun onerilen sebepleri arasinda giines
isiginin eksikligi, melatonin Gretiminin baskilanamamasi
ve sonunda duyarl kisilerde uyku/uyaniklik dongusiyle
iliskili sirkadiyen ritimlerde bozulmay icerir. Giines isiginin
ruh hali Gzerindeki mevsimlik etkisi gibi, ruh hali ginlik
giinesli saatler ile de iliskilidir. Gines gozlikleri gorinir
1519In %75-95'ini gecirmediginden, kullanicilarda retinohi-
potalamik sistem yoluyla gozlerden beyine ulasan gines
isiginin miktari azalir. Gines gozliklerini takan insanlarda,
kis depresyonu icin onerilen sebeplerin ortaya ¢ikmasina
benzer sekilde, giines 1siginin antidepresan etkisi azalabilir
ve sirkadiyen ritimler bozulabilir. Giines isidinin antidepre-
san etkisi oldugundan ve gines gézlikleri gines 1siGinin
maruziyetini azalttigindan, gines gozliklerinin depresyon-

ABSTRACT:
Sunglasses may play a role in depression

Proposed causes of winter depression include decrease
in amount of sunlight, inability to suppress melatonin
production, and finally disruption of circadian rhythms
related to sleep/wake cycle in susceptible individuals.
Like seasonal effect of sunlight on mood, the mood is also
correlated with sunshine hours. The amount of sunlight
reaching the brain from the eyes via retinohypothalamic
tract is reduced in sunglass users, because sunglasses
screen out 75% to 90% of visible light. In people wearing
sunglasses, the antidepressant effect of sunlight may be
reduced and circadian rhythms may be distorted, possibly
leading to the emergence winter depression. Since the
sunlight has antidepressant effect and since sunglasses
reduce sunlight exposure, we hypothesized that sunglass
use may play a role in depression.
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BACKGROUND

According to the American Optometric Association, to
provide protection to the eyes sunglasses should filter out
99 to 100% of ultraviolet radiation rays and screen out
75% to 90% of visible light. Owing to protection from
ultraviolet radiation, sunglasses are recommended to
prevent ocular damage. Also, sunglasses are often used in
the some conditions such as light sensitivity, travelling,
etc. However, currently the use of sunglasses is very
common as a fashion accessory, despite there is no
medical indication.

Depression is a common mood disorder in the general
population (1). Winter depression is characterised by
recurrent episodes of depression in winter with
spontaneous remission in summer (2). Photoperiodic
hypothesis (PPH) assumes that longer nights/shorter
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days in winter leads winter depression by increasing
duration of melatonin secretion (3). According to the
phase shift hypothesis (PSH), winter depression is caused
by decrease in light exposure during winter, which leads
to disruption in circadian rhythms related to the sleep/
wake cycle (2,3). The effectiveness of bright light therapy
(BLT) for winter depression has been reported in
randomized controlled studies (4).

In this article, we hypothesized that sunglasses may
play a role in depression. To our knowledge, this is the
first article that proposes a relationship between
depression and sunglass use.

Circadian Rhythms and Depression

The regular circadian rhythm of night (dark) and day
(light) regulates our metabolism (5). In humans, mood
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may exhibit changes across the 24 hour dark-light cycle
(6). Beside seasonal changes occurring in the mood (e.g.
winter depression), it has been shown that the mood may
be correlated with daily hours of sunshine (3). Also, recent
studies have revealed that depression severity may be
correlated with the degree of circadian misalignment
(2,3). For healthy metabolism and psychological activity,
a harmony between the environmental and endogenous
circadian rhythms is required. Disruptions to circadian
rhythms have been found among patients with major
depression (5).

Light Therapy and Depression

Light exposure can affect serum melatonin levels and
circadian rhythms. Nighttime stimulates melatonin
secretion while daylight suppresses it (7). Also, it has been
demonsrated that light is a factor in the timing of the
circadian clock. Light activates retinal ganglion cells
which in turn excite the hypothalamic suprachiasmatic
nucleus (SCN), the biological clock of the brain, via the
retinohypothalamic tract (8). Exposure to bright light in
the morning hours can suppress the production of the
hormone melatonin and regulate circadian rhythms in
depression patients (4,5). Moreover, two new clinical
trials demonstrated that channeling bright light via ear
canal into brain’s photosensitive areas was effective in
preventing and treating winter depression (9).

Melatonin and Depression

Melatonin is secreted primarily by the pineal gland in
a specific circadian pattern in accordance with the light/
dark cycle and the seasonal cycle. Abnormal serum
melatonin levels have been reported in patients with
winter depression (7). Evidence suggests that melatonin
supplements can decrease transmeridian travel (jetlag)
symptoms in people with disrupted circadian rhythms (5).
Also, melatonin may improve sleep patterns and reduce
the symptoms in patients with depression. However,
melatonin administration during the day leads to
worsening of depressive symptoms, indicating melatonin
does not have an inherent antidepressant action (5).
Therefore, given melatonin in the evening can improve
the mood in winter depression by synchronizing between
circadian rhythms related to the sleep/wake cycle (5).
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Vitamin D and Depression

It has been suggested that vitamin D deficiency may
play a role in depression (10). Because exposure to
sunlight accounts for over 90% of the vitamin D
requirement for most individuals (11), inadequate
sunlight exposure may cause vitamin D deficiency and
also restrict the antidepressant effect of light. Therefore,
the comorbidity of major depression and vitamin D
deficiency may be due to inadequate sunlight exposure.
Nevertheless, vitamin D deficiency can cause secondary
depression via its role in so many different chronic
diseases (e.g. bone disease, autoimmune disorders,
cancer, cardiovascular disease, and mood disorders)
(12,13). Depression secondary to these disorders might be
accompanied by deficiency of vitamin D. Improvement in
depressive symptoms with vitamin D supplement (14)
might be related to recovery from the chronic diseases
linked to vitamin D deficiency. So, the relationship
between vitamin D and depression may be more complex
than just low sunlight exposure.

HYPOTHESIS

Normal sunglasses reduce the exposure of the eyes to
sunlight and create a dim environment. Thus, effect of
sunlight is reduced on the eyes and also on the brain of
people who wear sunglasses. In this condition, some
alterations in the serum levels of melatonin and serotonin
may be possible, and circadian rhythms disruption may
occur, similar to the emergence of proposed causes for
winter depression. Since sunglasses reduce sunlight
exposure, we hypothesized that sunglasses may play a
role in depression, taking account of the etiopathological
mechanisms of winter depression and antidepressant

effect of sunlight.
DISCUSSION

Proposed hypotheses (PPH and PSH), which explain
the etiopathological mechanisms of winter depression,
accept that some changes emerging during the winter are
causes of this condition. These changes include the
increased melatonin secretion, decreased exposure to
sunlight as a consequence of shorter days and longer
nights, and as a result the disruption of circadian rhythms
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related to sleep-wake cycle (4,5). Bright light therapy
(BLT), which aims to restore these pathological changes,
can improve the depressive symptoms (7). This effect of
BLT may occur through the suppression of melatonin (5).

Patients with winter depression have abnormal
melatonin serum levels (high melatonin levels during
daytime, prolonged nocturnal melatonin secretion in
winter, and a phase delay of melatonin release) (7). Also,
light exposure has the potential to change the circadian
rhythms and the melatonin secretion (7). However,
ordinary room light levels are not enough to melatonin
suppression (2). For this reason, melatonin level cannot
be suppressed in the morning and dim light melatonin
onset (DLMO) may occur. Similarly, because of exposure
tolightis reduced, melatonin suppression may disappear,
and DLMO may arise in sunglass users.

Due to the increase of melatonin, serotonin levels may
fall, because melatonin is synthesized from its precursor
serotonin before it is rapidly distributed within the body
(7). It is known that low levels of serotonin in the brain
may lead to depression. Also, studies show that there is a
relationship between serotonin and bright light (4).
Melatonin levels during daytime may be higher in sunglass
users like in patients with winter depression. Since bright
light suppresses melatonin levels (5), sunglasses can block
suppressing effect of bright light on melatonin secretion,
and result in reduced serotonin levels.

There is the antidepressant effect of bright light, so
that, sunglasses that reduce light exposure may play arole
in depression. The amount of sunlight that reaching to
the brain from the eyes via retinohypothalamic tract is
reduced in sunglass users, because sunglasses screen out
75% to 90% of visible light. In people wearing sunglasses,
the antidepressant effect of sunlight may be reduced and
circadian rhythms may be distorted, similarly to the
emergence of proposed causes for winter depression.

The human circadian pacemaker or ‘clock’ is located
in the suprachiasmatic nucleus of the anterior
hypothalamus (5). Sunglasses can affect the hypothalamus
via the retinohypothalamic tract by reducing light
exposure to eyes. Thus, in sunglasses wearers the
circadian rhythms may be affected. Disruptions of
circadian rhythms have been found among patients with
major depression (5).

Similar to patients with winter depression, seasonal
mood changes result in the circadian rhythm disturbance

82

and for the same reason it is possible in at least daily mood
swings can be affected by sunglass use. Some studies showing
correlation between mood and daily sunshine hours as well
as antidepressant effect of BLT support this view (3).

Bright light, which can supress melatonin, improves the
circadian rhythm disturbances and as a result depressive
symptoms may be relieved. Whereas, the low light exposure
and dim environment occurring in people wearing
sunglasses outdoors may not be enough to suppress
melatonin and the risk of circadian rhythm disruption may
increase especially in more vulnerable people. In a case
report it has been reported that dark sunglasses block the
antidepressant effects of bright light (15).

On the other hand, the emergence of depression or
increase in disease severity may be related to duration of
daytime sunglass use, because depression severity is
correlated with the degree of circadian misalignment
(2,3) and mood is correlated with daily hours of sunshine
(3). Also, melatonin administration during the day leads
to worsening of depressive symptoms (5). In other words
it is possible that the longer the use of sunglasses is the
greater the risk of depression.

CONCLUSION

Today, sunglasses are used around the world as a
fashion accessory without any medical indication. In this
article, we hypothesized that sunglasses may play a
critical role in depression. We wanted to alert sunglass
users about the risk of depression by taking account the
above mentioned etiopathological mechanisms of winter
depression and antidepressant effect of sunlight.
Nevertheless, this hypothesis needs to be tested. If the
hypothesis would be confirmed, sunglass use will be
considered as a risk factor for depression.

TESTING THE HYPOTHESIS

We suggest the following approaches to test some
aspects of the hypothesis:
1. Retrospective: to compare the patients with depression
and healthy control group, in terms of the use of sunglasses.
2. Prospective: to compare the subjects using and not
using sunglasses, in terms of depression severity.
3.Tomeasureand compare serum melatonin and serotonin
levels with and without sunglass use during daytime.
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