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The Development of Phototherapy for Parkinson’s Disease
Phototherapy is the treatment of a disease or disorder
with specific wavelengths and intensities of light that
cause a beneficial biochemical change. For example,
special wavelengths of light are used to treat multiple
sclerosis, acne, psoriasis, eczema, vitiligo and
jaundice.1,2,3,4 Light is the most efficient way of producing
and assimilating vitamin D3 for calcium and phosphorus
absorption in the body.5
For hundreds of years, light
was the only effective treatment
for tuberculosis.
Near the turn of the 20th
century, Florence Nightingale
discovered that patients healed
more rapidly when exposed
to sunlight, and she was
instrumental in hospitals
redesigning their patient
wards to allow maximum
Florence Nightingale pioneered the
natural light exposure.6

The first applications of light therapy for mood and sleep
disorders used bright polychromatic, fluorescent light.
The most effective intensity of light was eventually found
to be 10,000 lux. As a comparison, indoor light is
approximately 50 – 200 lux, while sunlight can be as
bright as 100,000 lux.
Action Spectrum of Light
In 2001 a major discovery changed our understanding
and application of light therapy. Researchers found that
a specific bandwidth of light was primarily responsible
for the circadian and alerting response. This bandwidth
is called the Action Spectrum, and its peak bandwidth is
470 – 480 nm.12
This discovery meant that specific bandwidths of light
were more effective than others, and could yield

use of light for healing patients.

Light and the Brain
It should come as no surprise
that light also elicits
beneficial responses in the
eyes and brain. Circadian
rhythms are regulated by
light, which in turn helps
regulate the neuroendocrine
system.7
For
example,
serotonin, adrenalin cortisol
and dopamine are activated by light. Other
neuromodulators such as melatonin are suppressed by
light and are activated by darkness.
Light Recommended as First‐Line Treatment
In 1984, the first application of light therapy for seasonal
depression was published by the National Institutes of
Health.8 Over the past 30 years therapeutic light has
been investigated for other major depressive disorders,
bipolar disorder, sleep disorders, shift‐work sleep
disturbances, and jet lag.9 Light Therapy is recommended
by the American Medical Association, the American
Psychiatric Association, and the American Academy of
Sleep Medicine as a first‐line treatment for certain sleep
and mood disorders.10,11
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effective results at a fraction of the intensity of bright
light therapy. Low‐intensity light therapy may be critical
for Parkinson’s sufferers, because photosensitivity is
associated with Parkinson’s disease.13
Light in Parkinson’s Disease
Light therapy research in Parkinson’s may have first been
used to study sleep problems.14,15 Parkinson’s patients
appear to have a circadian related problem with sleep, in
that they tire early in the day and waken too early at
night.16 This may indicate that their circadian and
melatonin rhythms are cycling too early in the day. Some
evidence supports this theory.17,18,19 REM sleep behavior
disorder (RSD) is also associated with Parkinson’s.20 RSD
may be circadian related, and preliminary studies using
melatonin in RSD show improvement.21,22 Interestingly,
Parkinson’s studies investigating light therapy for sleep
also found improvement in motor symptoms. This
PN 5014‐00
A5014‐00‐A

Improving Parkinson’s Symptoms with Phototherapy
discovery led to further investigations with light for
motor symptoms in Parkinson’s disease.

be designed which enhanced certain wavelengths, but
reduced or eliminated the red spectrum.

To date, five studies have been done with light therapy
and Parkinson’s.14,15,23,24,25 The largest of these studies
was a long‐term retrospective analysis of 129 subjects,
where the binned data averaged nearly four years.24
During this several year
study,
investigators
noticed a differential
response depending on
the spectral properties
of the light therapy
devices used. Patients
responded better to
certain light boxes and
not as well to others. When checked, the spectral
properties of these light boxes varied greatly. Thus the
authors cautioned against the ad hoc use of available
light therapy for Parkinson’s disease.

SpectramaxTM Specific Bandwidth Phototherapy
As a result of these pilot studies, SpectramaxTM was
developed to capture the effective spectra of light while
eliminating the red. The intensities found effective in
prior studies were applied to SpectramaxTM, and the
overall intensity is approximately 1/10th that of
traditional bright light therapy (~1000 lux or 250 – 500
µW/cm2/sec). This level of irradiance is comparable with
the low‐intensity light therapy devices that have been
found effective for Seasonal Affective Disorder, and the
lower intensity should result in a more favorable
tolerance of the phototherapy device and a reduction in
adverse side effects. In an unpublished pilot study over 6
months, patients treated with prototype SpectramaxTM
phototherapy specifications responded as well as or
better than the polychromatic light condition.27

This observation led to a number of unpublished pilot
studies to determine a more optimal light device for
Parkinson’s.26,27 These studies utilized various
wavelengths of light (including 500 – 560 nm, 520 – 570
nm, 575 – 650 nm, etc.) and suggest that different
wavelengths have different effects upon the
therapeutic response. These studies showed that
Parkinson’s patients may respond better to action
spectra similar to the action spectrum response for
circadian regulation. However, it became apparent that
more than one specific bandwidth of light was essential
for Parkinson’s, and thus the resulting color is different
than the action spectrum for circadian regulation.
Negative Effects of Long‐wavelength Light
Additional unpublished data suggests that long‐
wavelength light may cause negative effects in
Parkinson’s disease. A pilot study used a crossover
design to determine the effect of specific bandwidths of
light, including red light. All of the patients on red light
(575 – 650 nm) responded negatively and needed to be
withdrawn from the study. Because of this negative
response, it was determined that red light should be
eliminated as much as possible. Because all
commercially available bright light devices included
substantial amounts of this long‐wavelength light, it
was determined that a specific bandwidth light device


The spectral bandwidths for Parkinson’s have not yet been
released due to ongoing double blind investigations and the
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Conclusion
Work in phototherapy and Parkinson’s disease reveals
that light may be beneficial for both motor and non‐
motor symptoms. Bradykinesia, tremor, rigidity, sleep
and depression have all shown significant improvement
in both placebo controlled and long‐term open label
studies. No study to date has shown any negative results,
and light therapy has been shown to be well tolerated.
It is apparent that as with other circadian and affective
disorders, specific bandwidth light at lower intensities
than 10,000 lux may be advised, especially considering
the dark adapted state of Parkinson’s patients. Thus
specialized phototherapy for Parkinson’s is advised, as
opposed to conventional bright light therapy.
Several pilot studies along with unpublished data from a
long‐term retrospective analysis have helped to identify
an optimal, low intensity phototherapy device that
enhances specific bandwidths while avoiding the
potentially problematic red spectrum. Light is non‐
invasive and has shown only benign side effects. The
risk‐benefit ratio demonstrated by the pre‐clinical and
clinical work that has been done is sufficient to warrant
the longer term, double‐blind study with Spectramax
phototherapy. Results from this study should be
available in 2016.

need for the participants to remain blinded as to the type of
light they are receiving.
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