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LIGHT SPECTRUM

The Contoso Corporation takes clean water seriously. Our 

waste products are tightly sealed in reinforced containers to 

ensure that toxins are not released.



VISIBLE SPECTRUM

Wavelengths between 380 nm and 780 nm

Blue Light wavelength between 400 nm to 450 nm

High Energy of the visible spectrum: above the UV spectrum 
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DIGITAL DEVICES

80% of Americans use for more than 2 hours daily

60% of Americans use for more than 5 hours daily

67% use 2 or more devices at one time

TECHNOLOGY USAGE BY AGE

72% aged 0-8 YO use mobile devices for movies or games

more than 2 hours daily

94% of children aged 3-18 have access to a computer

86% aged 18-29 YO/ 83% aged 30-49 YO own smartphones

6 hours for 8-10 YO and 9 hours for 11-14 YO



In Asia 90% of teenagers and adults are 
nearsighted

DEVELOPMENT OF MYOPIA

In the united states

– Incidence  42% 
– Doubled since 1971
– Near work induced?



INCREASED RISK

• Glaucoma

• Retinal detachment

• Cataracts

• Blindness



MYOPIA CONTROL

• Atropine-low dosage >1%

• Multifocal contacts or glasses

• Ortho-K

Atropine

Ortho-K
Multifocal-
Contact or 

glasses

www.myopiacontrol.org

DIGITAL VISION SYNDROME

90% of users experience periodic asthenopic symptoms

Eyestrain Ocular Discomfort Dry eye

Headache Blurred Vision Diplopia



CAUSES OF COMPUTER

VISION SYNDROME

• Poor lighting/ Glare 

• Poor Posture: working distance or 

seating position

• Uncorrected Visual Problem

Poor 
Lighting/Glare

Poor 
posture

Uncorrected 
Visual 

Problem

TREATMENT OF COMPUTER

VISION SYNDROME

• 20-20-20 

• Change position

• Anti-glare screen

20/20/20

Anti-
Glare 

screen

Change 
position



THE GOOD

Sleep cycle



ipRGCs play a major role in non-image forming 
photoreception
-circadian photic entrapment and pupillary light response

PHOTORECEPTORS

Three kinds

– Cones
– Rods
– Intrinsically photosensitive retinal 

ganglion cells (ipRGCs) 

d

HUMAN CIRCADIAN

RHYTHM

• Melatonin secretion 

begins~ 9 PM

• Cortisol secretion 

begins~ 6AM

• Insulin Secretion 

with the first meal 

between 7-8 AM



Research study measured the effects of iPads on Melatonin 
in teenagers; at one hour no notable change,
however after 2 hours melatonin was drastically inhibited

HUMAN CIRCADIAN RHYTHMS

In the presence of Blue Light
– Ganglion cells suppress melatonin production in 

the pineal gland
– And/or stimulating the suprachiasmatic nucleus 

of the hypothalamus
– Melatonin Hormone: our bodies know that it is time 

to sleep
– Daytime=Alert, energized, increased cognitive 

functions

CHILDREN AND TEENAGERS

• Need 9 hours each night

• Staying up late to study for a test leads to fewer hours of deep 
sleep

• More likely to exhibit behavior problems and have trouble paying 
attention

• Can increase the risk of depression 



ADULTS

• 30% of adults report sleeping less than 6 hours per night routinely

• On average Americans sleep 1 ½ hours less than the average sleep time 
50 years ago

• Studies show an increase in cortisol levels after just one night of sleep 
deprivation contributes to glucose dysregulation by making cells more 
resistant to insulin

• After one week of sleep deprivation glucose tolerance is reduced by 40%-
making the body less effective at converting glucose to energy therefore

– Glucose effectiveness was reduced 30%

LACK OF SLEEP

• Depression/Anxiety
• Exercise less- tired
• Eat more~ Obesity
• Affects cognitive performance

• Long-term sleep deprivation 
eventually leads to death



HORMONES

Leptin hormone that leaves people feeling full after a meal and it 
regulates the rate at which the body burns fat 

Leptin was reduced in subjects that were sleep restricted for 2 nights

Ghrelin ”hunger hormone” increased by poor sleep- leading to more 
calories consumed than burned

Thyroid Stimulating Hormone and Testosterone changes that lead to 
decrease in insulin sensitivity and higher blood glucose

DIABETES

• According to the Center for Disease 
Control more than 100 million 
Americans currently have diabetes or 
pre-diabetes

• 36% of adults in the US are obese 
which is the prime risk factor for 
diabetes

• Obesity has doubled worldwide over 
the past 4 decades



LACK OF SLEEP

– Diabetes

– Stroke

– High blood pressure

– Cardiovascular disease

– Cancer

The National Center for Health Statistics estimates that, for 2015-2016 in 
the U.S., 39.8% of adults aged 20 and over were obese (including 7.6% 
with severe obesity) and that another 31.8% were overweight. Obesity rates 
have increased for all population groups in the United States over the last 
several decades

CHILDREN

Less exercise Socialization

Vitamin D deficiency Critical thinking skills

Less ability to focus Less creative



MENTAL HEALTH

SLEEP DISRUPTION AND MENTAL HEALTH

• Bipolar disorder- 69-99% experience insomnia during manic episode

Lack of sleep can trigger mania

• Anxiety- 50% of adult population also have sleep problems

• ADHD- 25-50% have various sleep problems

– Similar symptoms: hyperactive, inattentive, emotionally unstable 



THE BAD
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AGE DEPENDENT CHANGE IN LENS ABSORPTION

• Clear Lens will transmit light at 330 nm

• Transmittance is 90% of 450 nm

• Adult lens which acts as a “ yellow” filter transmits less at 400 nm

• Reaches 70-80% at 540 nm

• Therefore protection of children’s eyes is more important because higher 
levels of UV and blue light are reaching the retina

CATARACT FORMATION

• Age reduces metabolic efficiency

• Oxidative Stress Reduces ability to detoxify

• Production of Free Radicals 
– Smoking

– DM

– Alcohol/Drug abuse

– Radiation (UV)



BLUE‐FILTERING IOLS

Study published in 2009 by Nolan et al. 
showed the blue-light filtering IOL was 
significantly more effective at protecting the 
RPE than those without blue-filter 

ADVANTAGES

• Reduced Glare and photophobia

• preserved contrast sensitivity

• Macular protection

• Reduced cyanopsia
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THE UGLY

Age related Maculopathy

AGE RELATED MACULOPATHY

• Most common cause of vision loss after 
age 60 yo

• Blue Light (440 nm) has been shown to 
have a major impact on photoreceptor 
and RPE function

• Inducing photochemical and apoptotic 
cell death



MACULAR DEGENERATION

• Phototoxicity

• Retinal defenses decline with Age

• Exposure Additive 

• Other factors
– Smoking

– Genetic

– Alcohol/Drug abuse

– Radiation (UV)

LIPOFUSCIN

• Phototoxic chemical

• Accumulates in the retina as the eye ages

• Peak absorption is 430 nm

• Photons absorbed result in production of reactive oxygen species and free 
radicals 

• Damage ocular tissue 

• Reduce the ability of the RPE cells to regulate photoreceptor cell turnover



Rhodopsin
Regeneration

Increase 
sensitivity 
of retinal 

rods

Increase 
pupil size

DARK ADAPTATION

DARK ADAPTATION

• Alabama Study on Early Age-Related Macular Degeneration
– 325 aged 60-86 years of age

– Fundus looks clinically normal by color photography

Those with abnormal dark adaptation (>12.3 minutes) were almost 2 
times more likely to have AMD at the follow-up (3 years later) as 
compared to those who had normal dark adaptation

Slowed dark adaptation is a functional marker for increased AMD risk 



TREATMENT GUIDELINES

• Wet AMD= intravitreal Anti VEGF

• Dry AMD= effects 80% patients

– Lifestyle changes; Weight loss and smoking cessation

– Vitamin supplements



TAKE HOME MESSAGE

• Reduce Screen Time especially in 

children

• Use filters to block blue light (IOL)

• Refrain from using 2 hours before 

bedtime

Reduce 
Screen 
Time

UseRefrain

ANNETTE BADE

ABADE@NOVA.EDU

Questions???


