
Let me state at the outset that there are many “holistic” factors which affect the sleep wake cycle. 

However it is agreed that intrinsically photosensitive Retinal Ganglian Cells (ipRGCs) play a vital role 

in stimulating melonopsin and entraining the circadian system This non visual function of the human 

eye is paramount in our understanding of the circadian system. 

Of course other factors are important in determining comfort in the work environment. Consider 

switching off the air conditioning in the current heat wave to understand its impact on productivity. 

Similar effects occur at night affecting sleep. This is one of many “holistic” factors that affect us. But 

do they entrain the circadian system? There is disagreement among the circadian “experts”. 

Let me quote three examples of circadian light designs that I have measured. 

1. I was tasked by a company to evaluate a circadian light installation at a school to enhance the 

performance of students as measured against a control group. Their report to the school showed a 

remarkable increase in student performance. On checking the spectra of the LED lighting, I 

discovered that the melanopic spectrum was almost non-existent, the color rendering was poor and 

the reported color temperatures were inaccurate. In fact, the lighting for the control group should 

have produced better results. My comment was that the increase in performance was a result of the 

“placebo” effect. 

2. I was asked by a hospital to evaluate their state of the art lighting system that they had paid a 

consultant $700,000 to design. Alter measuring the system, I asked two questions: a. What had 

happened to the consumption of sleeping tablets by patients? b. Did they have complaints from the 

surgeons? The consumption of sleeping aids was up by 40% and the surgeons were complaining of 

headaches. Lighting in the patients’ rooms contained excessive blue peaks, and the lighting in the 

surgeries did not allow the surgeons to see the oxygen content of blood and therefore relied on 

monitors which affected concentration. On discussion, I asked if the designer was aware of the 

cyanosis observation index and the response was negative. In fact, the lighting in the surgeries was 

more suitable for the patient rooms and vice versa! I told the hospital to ask for their design fees 

back. 

3. I was asked by a lighting design company to help them select from a range of light bulbs for a 

motel chain. Their preference was to go for a less expensive bulb and save $2.00 per lamp, a total 

savings of $60,000 over the project. I advised the more expensive bulb as it had almost no blue 

content and would assist in patrons’ sleep experience. 

Now getting into the guts of the article. 

The first cognitive bias suggests that we have to work as a team to accomplish a successful design. I 

could not agree more. However, the building owner needs to work with his team, rather than dictate 

outcomes. 

Regarding the second cognitive bias, it is true than humans evolved under sunlight but this does not 

mean that color tuning to duplicate this pattern is a panacea. In fact, different applications require 

different solutions. In the work environment, one requires maximum performance throughout the 

work period and tuning is generally not optimal. In schools and universities, light can be varied to 

increase focus and allow for more relaxed activities. And yes, it can be used for entrainment of the 

circadian system taking due cognizance of the many other factors that can play a part and should be 

considered in creating an ideal environment. 

What the author describes as the homeopathic approach with lighting the cause of all ailments and 

only light as a prescribed solution is too simplistic. If this was the case, who would need doctors? The 

science related to circadian rhythms is quite sophisticated as I will show later. 

A holistic approach is of course necessary and there are many common factors that can be 

considered and also many individual ones. The common factors can be implemented per location, 



but individual ones are more difficult to contemplate. For example, in a retirement facility one can 

assume that most patrons will be over 55 and this can be allowed for. This is a logical “hammer” 

As the science behind circadian lighting matures and develops, there are many parameters which can 

be implemented in general and in specific niche markets. For example, instituting lighting in 

hospitals which qualifies under the cyanosis observation index (COI) can drastically reduce deaths 

from hospital acquired sepsis. 

Understanding how to effectively introduce general circadian lighting relying on standards such as 

the CIE S026 and the LRC alternative can go a long way to improving lighting conditions for the 

benefit of workers and owners. Task lighting can also be used for specific conditions such as older 

people in the workforce. 

What follows is a list of specific factors with which we should all be familiar and which we should 

have the ability to measure and understand how to implement. 

General Parameters 

Spectral Power Distributions– SPD (S Lambda) 

Correlated Color Temperature (CCT) and distance from the Planckian Locus (Duv) 

Color Fidelity (TM-30-21, Rf and other parameters) 

Equivalent Melanopic Lux – EML 

Melanopic/Photopic Ratio – M/P Ratio 

The Melanopic Action spectrum which peaks at +-490nm (C Lambda) 

The Photopic Sensitivity Spectrum which peaks at +- 555nm (V Lambda) 

CIE S026 Circadian Parameters 

Melanopic Efficiency of Luminous Radiation – MELR 

Melanopic Daylight Efficiency Ratio – MDER 

Melanopic Equivalent Daylight Illuminance – MEDI 

Melanopic Radiant Flux which is S Lambda weighted by C Lambda – MRF 

Luminous Efficacy of Radiation – LER 

Circadian Action Factor – CAF 

LRC Circadian Parameters 

Circadian Stimulus – CS 

Circadian Light – Cla 

All these factors are calculated by the Lighting Passport Standard Pro Circadian Stimuli within SGM+ 

version 1.8 and above. Look at the technical note on the Allied Scientific Pro website and the 

knowledge base in the app to understand how to take the measurements and how to analyze the 

findings. 

Specific niche market applications such as the Cyanosis Observation Index will be included in future 

versions. 

In conclusion let me state that several circadian experts have differing opinions on what beneficial 

circadian light entails. Is “blue light” a hazard or is it beneficial at certain times of the day. Does it 

cause cancer or is this just another myth? Can we use light to cure or stop the progression of certain 

diseases? 

I have been following the subject of light and health since a friend of mine, a medical student in the 

1960’s in South Africa, came up with a connection between light and health. Dr. Norman Rosenthal 



coined the term Seasonal Affective Disorder aka SAD and did pioneering work on using light to 

counter depression and jet lag. There are many other distinguished scientists with expertise in 

circadian light: Dr. George Brainard, Dr. Sam Berman, Dr. Robert Karlicek, Dr. Avraham Haim, Dr. 

Russel Foster, Dr. Steven Lockley, Dr. Martin Moore-Ede, Mr. Robert Soler, Dr. Mark Rea, Dr. Mariana 

Figueiro, Dr. Douglas Steel, Dr. Francis Rubinstein, Dr. Fred Maxik to name but a few. 

I am not a scientist like the others I have mentioned above, but I have spent many years using 

spectrometers, refining software, consulting with manufacturers, designing ideal spectra for unique 

markets and specifying parameters for different niche markets. I have recently collaborated with Dr. 

Rez Mani of Allied Scientific Pro to develop circadian parameters for the Lighting Passport 

spectrometer 

I hope my comments are valuable for readers of this article. You may contact me 

at les@ledmetric.com. 
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