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Arthritis is the leading cause of disability, characterised by recurrent pain from inflammation in one or more joints of the
body. While arthritis has various forms and is typically associated with the elderly, it can actually affect anyone,
regardless of age or gender. The question we will answer in this article is – Can light be used effectively for treatment
of some or all types arthritis?

Medical & Healthcare Disclaimer
The information contained in this article is not intended or implicitly suggested to be an alternative for professional diagnoses, or professionally
recommended treatments & medical advice. Absolutely all of the content, including the article text itself, images, comments and other
information, contained on this web page is for non-specific information purposes only. We strongly suggest that one should never ignore
professional health/medical advice and we strongly suggest that one must not delay seeking a professionally recommended medical treatment
because of information attained via reading this article/website. The products sold or recommended on this web site are absolutely not for the
diagnosis, prevention, monitoring, treatment or alleviation of any specific disease, injury or disability.

Introduction
Some sources of near infrared and red light have actually been used clinically for the treatment of arthritis since the
late 1980s. By the year 2000, enough scientific evidence existed to recommend it for all arthritis sufferers1 regardless
of cause or severity. Since then there have been several hundred quality clinical studies trying to refine the parameters
for all joints that can be affected. As of this year, some forms of appropriate light therapy are regarded as a reliable
treatment for the pain of arthritis, but could perhaps also be a proactive health tool against the root causes of
osteoarthritis, rheumatoid arthritis and various other inflammatory joint issues. The interest regarding use of light on
arthritis should come as no surprise, as pain relief and accelerated healing are the most well studied effects of light
therapy.



Light therapy and its use on arthritis
The first major symptom of arthritis is pain, often excruciating and debilitating as the condition progresses. This is the
first way in which light therapy is studied – by potentially reducing the inflammation in the joint and thus reducing the
pain. Practically all areas have been studied in human clinical trials including on; the knees5-12, 33, shoulders15,38,
jaw26,27,36,37, fingers/hands/wrists14,15,40, back34,35, elbows, neck17,29 and ankles/feet/toes.

The knees seem to be the most well studied joint in humans, which is understandable considering it is perhaps the
most commonly affected area. Arthritis of any type here has serious implications like disability and inability to walk.
Fortunately most studies using red/IR light on the knee joint show some interesting effects, and this is true over a wide
range of treatment types. Fingers, toes, hands and wrists appear to be the simplest to address of all arthritic problems,
due to their relatively small size and shallow depth.

Osteoarthritis and rheumatoid arthritis are the major types of arthritis being studied, due to their prevalence, although
there is reason to believe the same treatment might be of interest for other types of arthritis (and even unrelated joint
problems such as injury or post-surgery) such as psoriatic, gout and even juvenile arthritis. Treatments for
osteoarthritis tend to involve direct application of light over the affected area. Successful treatments for rheumatoid
arthritis can be the same but some also involve application of light to the blood18,19,21. As rheumatoid arthritis is an
autoimmune condition this makes sense – the joints are just the symptom, the actual root problem is in the immune
cells.

The mechanism – what red/infrared light
does
Before we can understand the interaction of red/IR light with arthritis, we need to know what causes arthritis.

Causes
Arthritis can be the result of chronic inflammation of a joint, but can also develop suddenly, after periods of stress or
injury (not necessarily injury to the arthritic area). Usually the body is able to repair the daily wear and tear on joints,
but can lose this ability, leading to the onset of arthritis.

● A reduction in oxidative metabolism, the ability to convert glucose/carbohydrates into energy is linked
strongly to arthritis.

● Clinical hypothyroidism is frequently associated with arthritis30, with both often diagnosed
around the same time.

● More recent studies have shown more details of the metabolic defect in glucose
metabolism is linked to rheumatoid arthritis
(http://scopeblog.stanford.edu/2013/09/16/important-metabolic-defect-identified-in-immune-
cells-of-rheumatoid-arthritis-patients/)

● There’s a definite hormonal link to most types of arthritis
● This is shown by how becoming pregnant can completely clear up (or at least change)

arthritic symptoms in some women.
● Rheumatoid arthritis is also 3+ times more frequent in women than in men (and harder to

women to cure), further confirming the hormonal link.



● Adrenal hormones (or lack thereof) have also been linked to all arthritis for over 100 years
now20.

● Changes in liver health/function are strongly linked to rheumatoid arthritis
● Calcium deficiency is also linked to arthritis, along with various other nutrient deficiencies.

● In fact, abnormal calcium metabolism is present in all types of arthritis.

The list of causes goes on, with many factors potentially playing a role. While the exact cause of arthritis is still
debated in general (and different for osteo / rheumatoid etc.), it’s obvious there is some connection to lowered energy
production and the downstream effect that has on the body, eventually leading to the joint inflammation.

Early treatment of arthritis with ATP (the cellular energy metabolism product) had positive results20, and this is the
same energy molecule that red/IR light therapy helps our cells to produce….

Mechanism
The main hypothesis behind light therapy is that red and near infrared wavelengths of light between 600nm and
1000nm are absorbed by our cells39, increasing natural energy (ATP) production. This process is termed
‘photobiomodulation’ by researchers in the field. Specifically we see an increase in mitochondrial products such as
ATP, NADH, and even co2 – the normal result of a healthy, unstressed metabolism.

It even seems that our bodies have evolved to be penetrated by, and usefully absorb, this type of light. The
controversial part of the mechanism is the specific chain of events on the molecular level, of which there are several
hypotheses:

● Nitric oxide (NO) is released from cells during light therapy. This is a stress molecule that inhibits
respiration, so sending it out of the cells is a good thing. The specific idea is that red/IR light is dissociating
NO from cytochrome c oxidase in the mitochondria, thus allowing oxygen to be processed again.

● Reactive oxygen species (ROS) are released in small amounts after light therapy.
● Vasodilation is potentially stimulated by red/IR light therapy – something related to NO and

very significant for joint inflammation and arthritis.
● Red/IR light also has an effect on (cellular) water, increasing the distance between each water molecule.

What this means is the physical properties of a cell change – reactions happen more smoothly, enzymes
and proteins have less resistance, diffusion is better. This is inside cells but also in the blood and other
intercellular spaces.

Much of life (on the cellular level) is not yet understood and red/IR light seems to be fundamental to life in some way,
much more so than many other colours/wavelengths of light. Based on the evidence, it seems likely that both of the
above hypotheses are happening, and probably other as yet unknown mechanisms too.

There is plenty of evidence of a broader systemic effect from irradiating veins and arteries anywhere on the body, plus
increased blood flow/microcirculation and reduced inflammation locally. The bottom line is that red/IR light reduces
local stress and so helps your cells to function optimally again – and the cells of the joints are no different in this.



The ideal light design depends on a number of things – including the
area being treated. In this image we have the big toe joint being treated

Red or Infrared?
The main difference between red (600-700nm) and infrared
(700-100nm) light seems to be the depth to which they can
penetrate, with wavelengths higher than 740nm penetrating better
than wavelengths under 740nm – and this has practical
implications for arthritis. A low power red light may be appropriate
for arthritis of the hands and feet, but it could fall short for arthritis

of the knees, shoulders and bigger joints. The majority of arthritis
light therapy studies use infrared wavelengths for this very reason
and the studies comparing red and infrared wavelengths show
better results from the infrared.

Ensuring penetration to the joints
The two main things affecting tissue penetration are the wavelengths and the strength of the light hitting the skin. In
practical terms, anything below the wavelength of 600nm or over the wavelength of 950nm won’t penetrate deeply.
The 740-850nm range seems to be the sweet spot for optimal penetration and around 820nm for maximum effects on
the cell. Strength of the light (aka power density / mW/cm²) also affects penetration with 50mW/cm² over a few cm²
area being a good minimum. So essentially, this boils down to a device with wavelengths in the 800-850nm range and
greater than 50mW/cm² power density.

Summary
● Light therapy has been studied in regards to arthritis and other types of pain for decades.

● Light studies look at all types of arthritis; osteo, rheumatoid, psoriatic, juvenile, etc.
● Light therapy supposedly works by improving energy production in joint cells, which may help to lower

inflammation and normalize function.
● LEDs and lasers are the only devices that are well studied.

● Any wavelength between 600nm and 1000nm is studied.
● Infrared light around the 825nm range seems best for penetration.
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