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Ma Z, Yang Y, Fan C, et al. Melatonin as a potential anticarcinogen for non-small-cell lung cancer. Oncotarget. 2016;7(29):46768-46784. 
doi:10.18632/oncotarget.8776.

intrinsically photosensitive Retinal Ganglion Cells = ipRGCs (peak sensitivity 460 and 484 nm) 

How the Master Clock is set…



Irradiance of eBook versus Print Book

https://www.pnas.org/content/pnas/112/4/1232.full.pdf



Sleep Latency from use of eBook versus Print Book

https://www.pnas.org/content/pnas/112/4/1232.full.pdf

Takes longer to go to sleep

Fall asleep more quickly



What should I do in the Morning?

1) Sunlight before 9am. 30 sec – 30 minutes (full sun versus clouds)
• -no sunglasses (blue blockers) , windows, or windshields (glasses 

and contacts ok) - it will take 7 to 50+ times longer and you won’t get 
enough to stimulate the cortisol pulse on time

or
•  10,000+ lux (lamp), 20-30 minutes, 11-15 inches from the light box



What should I do in the Evening?

2) Other ways to mitigate light exposure:
• Mac & iPhone - Night shift
• PC (tablets emit ~40 lux) - install f.lux (free)
• Android - Twilight app and/or Night Light - can be used together
• TV - if no blue light reducing option on TV, can attach device “Drift 

TV”
• Blue light blockers are ok but not necessary, AND you still need to 

use dim lighting - wear for 3-4 hrs before bedtime
•Use warm/red light, dim, below your eyes rather than overhead light 
(simulating fire) - avg living room lighting is 100-300 lux
•Minimize light pollution in the bedroom (especially up high)
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Longevity ≠ Chronic disease
Heart Disease

Diabetes
Obesity

Dementia
Inflammation
Long COVID

Cancer

Mitochondrial Dysfunction



Mitochondria

Energy

Fuel CO2

?





Total Body Melatonin Production

< 5%

> 95%

“It has now been shown that the 
mitochondria produce melatonin in many 
cells in quantities which are orders of 
magnitude higher than that produced in 
the pineal gland. This subcellular 
melatonin does not necessarily fluctuate 
with our circadian clock or release into the 
circulation system, but instead has been 
proposed to be consumed locally in 
response to the free radical density within 
each cell, in particular in response to Near 
Infrared (NIR) exposure.”

Zimmerman, S. and Reiter, R. 2019. Melatonin and the Optics of the Human Body. Melatonin 
Research. 2, 1 (Feb. 2019), 138-160. DOI:https://doi.org/https://doi.org/10.32794/mr11250016.

Pineal Gland

Mitochondria



Infrared 
Light

Ultraviolet
Light

Longer wavelength Shorter wavelength

Penetrates solid objects better



https://t.co/P0KMdqTFoI



Robert	Fosbury	– used	by	permission



https://www.researchgate.net/figure/Fig-3-Penetration-depth-of-light-into-tissue-according-to-its-wavelength_fig3_282040732



Zimmerman, S. and Reiter, R. 2019. Melatonin and the Optics of the Human Body. Melatonin 
Research. 2, 1 (Feb. 2019), 138-160. DOI:https://doi.org/https://doi.org/10.32794/mr11250016.
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https://askabiologist.asu.edu/rods-and-cones



https://askabiologist.asu.edu/rods-and-cones

Cone Type Perceived Color

L-cones Red (Protan)

M-cones Green (Deutan)

S-cones Blue (Tritan)



abscopal effect



Bob Fosbury – Used by permission
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Light stimulation of mitochondria reduces blood glucose levels

January 2024: Journal of Biophotonics

Michael B. Powner, Glen Jeffery  University College London
N= 30

75 g glucose

RCT

Red Light
X 15 min

Placebo

Blood Glucose
27% reduction





Associations of Outdoor Temperature, Bright Sunlight, and 
Cardiometabolic Traits in Two European Population-Based Cohorts

July  2019: Journal of Clinical Endocrinology and Metabolism

Noordam et al.   Oxford and University of Leiden, Netherlands

Blood Draw

1234567

SUN

N = 10,000

Not temperature

↑Insulin Sensitivity
↓Triglycerides
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Other Other Other

Avoidance of sun exposure as a risk factor for major causes of death: a 
competing risk analysis of the Melanoma in Southern Sweden cohort

March 2016 : Journal of Internal Medicine

Lindquist et al.   Karolinska University Hospital
N = 30,000  20 year followup

Nonsmokers who avoided sun exposure had a life expectancy similar to smokers 
in the highest sun exposure group. 
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https://www.research.ed.ac.uk/files/460358814/1-s2.0-S1353829224001564-main.pdf

N = 400K
12.7 years followup
Shortwave radiation – UVA and UVB (ultraviolet light)
Solarium use in the UK



Solarium Use

Outside



Incidence IncidenceMortality Mortality



https://academic.oup.com/bjd/article/192/3/548/7849684



N = 88,905
Wore a light-sensor watch for 1 week (validated in 3000 for 4 repeat 
measurements)
Followed for 8 years and tracked mortality and causes



Model 1





The health benefits of the great outdoors: A systematic review and meta-
analysis of greenspace exposure and health outcomes

October 2018 : Environmental Research

Twohigg Bennett et al.  University of East Anglia
Metanalysis of 143 studies

DM 2

28%

CV Mortality

16%

Mortality

31%



4 mile2 area of south Louisville, KY

Measured 745 subject’s hsCRP

2019 – 2022 planted 8000 mature trees

Re-measured 745 subject’s hsCRP

Dropped by 13-20 %

Correlates to a 10-15% drop in strokes



Nature is God's physician. The pure air, the glad sunshine, the 
beautiful flowers and trees, the orchards and vineyards, and 
outdoor exercise amid these surroundings, are health-giving—
the elixir of life. Outdoor life is the only medicine that many 
invalids need. Its influence is powerful to heal sickness caused 
by fashionable life, a life that weakens and destroys the 
physical, mental, and spiritual powers.
How grateful to weary invalids accustomed to city life, the 
glare of many lights, and the noise of the streets are the quiet 
and freedom of the country! How eagerly do they turn to the 
scenes of nature! How glad would they be for the advantages 
of a sanitarium in the country, where they could sit in the open 
air, rejoice in the sunshine, and breathe the fragrance of tree 
and flower! There are life-giving properties in the balsam of 
the pine, in the fragrance of the cedar and the fir. And there 
are other trees that are health-promoting. Let no such trees be 
ruthlessly cut down. Cherish them where they are abundant, 
and plant more where there are but few. 7T 77 (1902)



Sunlight: Time for a Rethink
August 2024 : Journal of Investigative Dermatology

Richard B. Weller Department of Dermatology, The University of Edinburgh, UK

Dermatologists and skin researchers have made great progress in understanding 
some aspects of the interaction between UV and our skin, but we need to stand 
back and take a more holistic view of UV exposure and human health. The United 
Nations Environmental Effects Assessment panel (Neale et al, 2023) and an 
Australian panel endorsed by the Cancer Council of Australia and Australasian 
College of Dermatologists (Neale et al, 2024) have both just produced position 
statements recognizing that sunlight has beneficial effects that should be 
considered in formulating policy on sunlight exposure and highlighting the 
necessity of carrying out further research into these beneficial effects. We 
should take note.

https://www.sciencedirect.com/science/article/pii/S0022202X2400280X
https://www.sciencedirect.com/science/article/pii/S0022202X2400280X
https://www.sciencedirect.com/science/article/pii/S0022202X2400280X
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COVID-19
Heart Disease

Diabetes
Obesity

Dementia
Inflammation

Cancer



Time

Survival

COVID-19
Vit D > 12 ng/mL

Vit D < 12 ng/mL

Vitamin D Deficiency and Outcome of COVID-19 Patients
Sept 2020 : Nutrients

Radujkovic et al.   University of Heidelberg

N= 92

LOTS OF SUN

LITTLE SUN



Autumn COVID-19 surge dates in Europe correlated to latitudes, not to temperature-humidity…
Jan 2021 : Scientific Reports

Stephen Walrand   Cliniques Universitaires Saint-Luc

https://pmc.ncbi.nlm.nih.gov/articles/PMC7820009/



Ultraviolet A radiation and COVID-19 deaths in the USA with replication 
studies in England and Italy

April 2021 : Epidemiology

Cherrie et al.  University of Edinburgh
USA England Italy

COVID-19 Deaths per 
million

UVA

“…it suggests that optimizing sun exposure may be a possible public health 
intervention. Given that the effect appears independent of a vitamin D 
pathway, it suggests possible new COVID-19 therapies…”

UVA UVA



A geographical approach to the development of hypotheses relating to Covid 19 
death rates

June 2022 : Melatonin Research

Skutsch, Seheult, et al.  Universidad Nacional Autónoma de Mexico

Limiting to countries with more than 50% of the population is overweight 
there was a definite association with COVID-19 mortality and latitude.



https://www.scientificamerican.com/article/debunking-the-false-claim-that-covid-death-counts-are-inflated1/



https://www.sciencedirect.com/science/article/abs/pii/S0264410X2101464X





Singapore (80 miles from the equator)



Sunlight and Protection Against Influenza

July 2020 : Mossavar-Rahmani Center for Business and Government

D. J. G. Slusky, R. J. Zeckhauser Harvard Kennedy School

Looked at CDC data for influenza and combined it with solar radiation data 
from the  National Solar Radiation Database.  





Study Type: Prospective, descriptive, single-blinded, randomized, and longitudinal trial 

30 inpatients 
 -50-80 years of age

 -COVID-19 diagnosis (PCR)
 -BMI < 30 kg/m2

 -no cancer
 -no photosensitivity

 -not intubated

7 days

LED
NIR (940 nm) 15 min

+ conventional 
therapy

CON
Jacket turned off
+ conventional 

therapy

Pereira et al. 

Jan 2023 Journal of Photochemistry and Photobiology

Cardiopulmonary and 
hematological effects of infrared 
LED photobiomodulation in the 
treatment of SARS-COV2





Endpoint: NIR CON P-value
Oxygen Saturation improvement ↑9.4% ↑2.6% < 0.0001

Tidal Volume ↑74.4 mL ↑22.1 mL < 0.0001

MIP (cm H2O) -24.9 -7.0 < 0.0001

MEP (cm H2O) 19.1 2.0 < 0.0001

RR -5.1 -2.8 0.0009

HR -19.7 -1.9 0.007

Lymphocytes (mm-3) +850 -10 0.004

Days discharged compared 8 11.7 0.02



Day 1
COVID+

Different Hospital
Orthopedic Issue

Day 7
COVID+

Our Hospital
COVID Hospitalization

Day 11
COVID+
4L NC

Day 12
COVID+

10L 
Oxymizer

Day 13
COVID+

10L 
Oxymizer

Day 14
COVID+

35L 100%
High flow

Day 15
COVID+

15L
Oxymizer

Day 16
COVID+

10L
Oxymizer

Day 17
COVID+
6L NC

Day 18
COVID+
4L NC

Day 19
COVID+

 D/C

Dexamethasone
SoluMedrol 60 mg IV Q12h
Azithomycin
D/C Tylenol

Full Sunlight 20-30 minutes

Nasal Cannula (NC) Oxymizer High Flow NC





“Of all the remedies I have used or 
seen in use, I can find but one thing 
that I can call remedial for the whole 
disease… and that is a profuse supply 
of fresh air.”

“Second only to fresh air, however, I 
should be inclined to rank light in 
importance for the sick. Direct 
sunlight, not only daylight, is necessary 
for a speedy recovery.”

-Florence Nightingale 1850s



“The feeble one should press out into the 
sunshine as earnestly and naturally as do 
the shaded plants and vines. The pale and 
sickly grain blade that has struggled up out 
of the cold of early spring, puts out the 
natural and healthy deep green after 
enjoying for a few days the health-and-life-
giving rays of the sun. Go out into the light 
and warmth of the glorious sun, you pale 
and sickly ones, and share with vegetation 
its life-giving, health-dealing power.”—The 
Health Reformer, May 1, 1871. HL 230.2



“Make it habit not to sit up after nine 
o'clock. Every light should be 
extinguished. This turning night into 
day is a wretched, health-destroying 
habit…” Published letter of Ellen G. 
White to her secretary 1888



https://www.museumofhealthcare.ca/explore/exhibits/breath/sanatoria.html







Case Study

15 year old CM

9/20/23 – diagnosis of B-cell ALL
9/22/23 – Started Chemo

5/31/24 – stopped chemo due to illness
6/1/24 – ER with 2-3 weeks of cough and runny nose found to have neutropenic fever 
and started on IV antibiotics

6/8/24 – CT scan (left) lingular pneumonia and acute sinusitis
6/18 – sputum culture revealed Cunninghamella (murcor fungus)

6/19 – Started on amphotericin B and posaconazole



6/24 – Bronchoscopy revealed fungus ball

6/25 – significant effusion requiring chest tube
6/28 – CT scan showing consolidation and hypoenhancement concerning for necrosis

6/29 – placement of larger size chest tube
6/30 – transferred to adult side of hospital for evaluation from thoracic surgery for lung 
removal

7/1 – underwent left hemi-clamshell thoracotomy and sternotomy with pneumonectomy, 
endoscopic GJ tube placement and Eloesser flap and then transferred to the SICU



7/2 – extubated and brought back to OR for dressing changes

7/8 increase in WBC – antibiotics broadened and new nodules found on 7/8 on CTPA. 
Thoracentesis performed

7/9 cultures sent
7/11 Eloesser flap closed

7/11 to 7/14 – posaconazole stopped (restarted on 7/13) d/t increasing LFTs, Lasix added 
d/t volume overload.  Increased pain.
7/14-16 – on going fevers (despite both posaconazole and amphotericin B)

7/16 – worsening oxygenation and work of breathing requiring BiPAP (7/15) ongoing fever. 
CT performed. 



Multidisciplinary Care conference:
-likely invasive murcor and no surgical options
-not an ECMO candidate as there is no chance for 
recovery
-nothing further to offer patient
-Bronchoscopy? Thoracentesis on the left?
-discussed with parents the issues and after long 
discussion was made DNR, with focus on maintaining IV 
therapies and not escalating care
-engaged child life services to help communicate this to 
completely awake and alert patient
-patient was asked what he wanted. 
-he expressed desire to go outside (7/16)



7/17 7/18 7/19 7/20

Outside 2-6PM Outside 2:30-7:00pm Outside 4:15-5:15pm Outside 3-6:30pm

Firefly 5 minutes TID Firefly 5 minutes TID Firefly 5 minutes TID

Fever Fever gone Fever gone Fever gone

WBC = 27.5 WBC = 18.0 WBC = 7.9

Neutrophils = 22.6 Neutrophils = 13.7 Neutrophils = 4.8

-oxygen requirements reduced also during this time
-7/22 – repeated CT scan
-7/28 – transferred to the regular floor
-continued to use both the firefly and get outside into sunlight



7/16 7/22





Zimmerman, S. and Reiter, R. 2019. Melatonin and the Optics of the Human Body. Melatonin 
Research. 2, 1 (Feb. 2019), 138-160. DOI:https://doi.org/https://doi.org/10.32794/mr11250016.

NIR human exposure is decreasing over the last century



https://www.ies.org/fires/the-science-of-near-infrared-lighting-fact-or-fiction/

LED lights emit no NIR light at all



https://www.nrel.gov/docs/fy13osti/55444.pdf

Regular Glass

Low E-glass

Low-E Glass will not allow 
Infrared Light to pass through 
because of energy efficiency



https://www.tandfonline.com/doi/full/10.1080/01944363.2024.2385327#abstract

Figure 6. Predicted and revealed out-of-home time use, 2003–2023. Trend line and 2003–
2018 data from Morris et al. (Citation2023); 2019–2023 data from this study.

https://www.tandfonline.com/doi/full/10.1080/01944363.2024.2385327




“I have a decided message for our people 
in Southern California ... for months I 
have carried on my soul the burden of 
the medical missionary work in Southern 
California. Recently much light has been 
given me in regard to the manner in 
which God desires us to conduct 
sanitarium work. We are to encourage 
the patients to spend much of their time 
out-of-doors.” LLM 474



We need to be intentional about getting outside for 20-30 
minutes per day

93% of our lives are spent inside
Energy efficiency
-LEDs inside give off no infrared light
-Low-E glass blocks infrared light

May be the reason in part for rising chronic disease



We need an inpatient heliotherapy protocol

-able to have it selected by providers in hospitals
-army of volunteers from the community to take them 
outside and watch them
-even vented patients!
-length of stay?
-finances?
-beds?



Longevity ≠ Chronic disease

Take this fight outside


