DIGITAL EYE STRAIN

(Computer Vision Syndrome)

1. Introduction

Digital Eye Strain (DES), also known as Computer Vision Syndrome (CVS), refers to a group
of eye and vision-related problems resulting from prolonged use of digital devices such as:

Computers / laptops
Smartphones
Tablets

E-readers

Digital smart boards

DES occurs due to:

e Continuous near focusing
e Reduced blinking

e Poor ergonomics

e High visual demand

It is a functional disorder (no structural damage) but causes significant discomfort and reduced
productivity.

2. Present Scenario (2024-2025)

Global Scenario

e Over 70-90% of digital device users experience some form of DES.
e Average screen time:

o Adults: 7-10 hours/day

o Children/adolescents: 4—7 hours/day

Post-COVID Reality

e Massive increase in:
Online education
Work from home
Telemedicine
Social media usage
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DES has now become a modern lifestyle disease.

3. Prevalence in India

Group Approximate Prevalence
IT professionals 80-90%
Medical students 75-85%
School children 50-70%
Office workers 70-85%

4. Common Symptoms

Ocular Symptoms

e Eye strain / tired eyes

e Burning sensation

e Dryness / foreign body sensation
e Redness

e Watering

e Blurred or fluctuating vision

Visual Symptoms
e Difficulty focusing
e Double vision

» Headache (especially frontal/temporal)

Extra-ocular Symptoms

e Neck pain

e Shoulder pain
e Backache

o Fatigue

5. Why DES is Increasing Rapidly

Factor Impact
Prolonged screen time Continuous accommodative stress



Factor Impact
Reduced blinking (| 60%) Dry eye

Blue light exposure Circadian rhythm disruption
Small font size Increased visual effort
Poor posture Musculoskeletal symptoms

Uncorrected refractive errors Early fatigue

6. High-Risk Groups

e Students (online learning)
e IT & BPO professionals

» Radiologists / pathologists
e  Gamers

e Social media users

e Telemedicine doctors

7. Clinical Importance for Ophthalmologists

DES is now:

e One of the commonest OPD complaints
e Major contributor to:

o Dry eye disease

o Accommodative dysfunction

o Asthenopia

8. Economic & Social Impact

e Reduced productivity

e Increased sick leave

e Poor academic performance
e Decreased quality of life

DES is emerging as a public health issue.



EFFECTS OF DIGITAL SCREEN TIME

1. Ocular Effects

A. Visual Effects
* Eye strain (asthenopia)
e Blurred or fluctuating vision
» Difficulty in focusing

Diplopia (rare, due to convergence insufficiency)
B. Ocular Surface Effects

Dry eye disease
Burning sensation
Foreign body sensation
Redness

Watering

Mechanism:
| Blink rate (normal 15-20/min — 5—7/min on screens)

2. Refractive & Binocular Vision Effects

Effect Mechanism
Progression of myopia Prolonged near work
Accommodative spasm  Sustained ciliary contraction
Convergence insufficiency Near stress
Pseudomyopia Temporary near-induced myopia

3. Neurological Effects

Headache (frontal/temporal)
Migraine triggering
Reduced attention span
Mental fatigue



4. Musculoskeletal Effects

Neck pain (Text neck syndrome)
Shoulder pain

Backache

Wrist pain (repetitive strain injury)

5. Sleep & Circadian Rhythm Effects

Delayed sleep onset
Insomnia

Poor sleep quality
Daytime sleepiness

Cause: Blue light suppresses melatonin secretion.

6. Psychological & Behavioral Effects

e Digital addiction

e Anxiety & irritability

* Reduced social interaction

e Poor academic/work performance
e Attention deficit in children

7. Effects in Children

Area Impact
Vision Increased myopia
Brain development Reduced attention
Physical activity  Obesity
Behavior Irritability, hyperactivity
Learning Reduced concentration

8. Long-Term Public Health Impact

e Rising prevalence of:



o Dry eye disease
o Myopia epidemic
o Lifestyle disorders
e Increased healthcare burden
* Reduced workforce productivity

9. High-Risk Groups

e Students (online learning)
e IT professionals

e Gamers

¢ Telemedicine users

e Social media addicts

DIGITAL SCREEN TIME AND MYOPIA

1. Introduction

Myopia (short-sightedness) is a refractive error in which distant objects appear blurred while
near vision is clear.

In recent years, there has been a global epidemic of myopia, strongly associated with increased
digital screen time and reduced outdoor activity, especially in children and adolescents.

2. Why Screen Time Causes Myopia

A. Prolonged Near Work
e Continuous accommodation
e Sustained ciliary muscle contraction
e Leads to axial elongation of the eyeball

B. Reduced Outdoor Exposure

e Less sunlight — | dopamine release in retina
e Dopamine normally inhibits eye growth

C. Increased Indoor Lifestyle

e Small screens + close viewing distance



e High accommodative demand

3. Mechanism (Simplified Flow)

Digital devices —
Prolonged near focus —
Ciliary muscle overuse —
Axial elongation —
Myopia progression

4. Evidence from Studies

Finding Observation
Children with >3 hrs/day screen 2x higher myopia risk
Outdoor activity >2 hrs/day Protective
COVID lockdown Sharp rise in childhood myopia
Earlier age of onset Faster progression

5. Present Scenario (Global)

e ~30% of world population is myopic
e Expected to reach 50% by 2050
e High prevalence in:
o East Asia: 80-90% teenagers
o Urban India: rapidly rising

6. Effects of Myopia Due to Screens

Short Term
e Blurred distance vision
e Eye strain
e Headache

Long Term (High Myopia)

e Retinal detachment



e Myopic maculopathy
e Glaucoma
e Early cataract

7. High-Risk Groups

School children
College students
Gamers

Online learners
Smartphone addicts

8. Preventive Strategies

A. 20-20-20 Rule
Every 20 minutes — Look 20 feet away — For 20 seconds
B. Increase Outdoor Time
At least 2 hours/day
C. Proper Screen Habits
e Screen distance:
o Mobile: 3040 cm
o Computer: 50-70 cm
e Good lighting
e Larger font size

D. Regular Eye Check-up

e Annual refraction in children
e Early detection of progression

Myopia Control Methods (Ophthalmology)

Method Effect



Method Effect
Atropine 0.01% Slows progression
Orthokeratology Controls axial length
Multifocal lenses Myopia control
Outdoor activity Most effective natural method

PREVENTION AND MANAGEMENT OF
DIGITAL EYE STRAIN

1. Primary Prevention (Lifestyle & Ergonomics)

A. 20-20-20 Rule
Every 20 minutes, look at something 20 feet away for 20 seconds.

B. Proper Screen Position

Device Ideal Distance
Mobile 3040 cm
Laptop 45-55 cm

Desktop 50-70 cm
Screen height 10—-15° below eye level

C. Lighting & Display
e Avoid glare and reflections
e Use anti-glare screen
e Adjust brightness and contrast
e Increase font size
D. Blink More

e Conscious blinking
o “Blink exercises” during screen use

2. Secondary Prevention (Early Detection)

e Regular eye check-up



» Early correction of refractive errors
e Identify dry eye early

3. Medical Management

A. Artificial Tears

e Preservative-free lubricants
e 3-4 times daily or as needed

B. Treat Associated Conditions

Condition Management
Dry eye Lubricants, lid hygiene
Blepharitis Warm compress

Uncorrected refractive error Glasses
Accommodative spasm Cycloplegic drops (short term)

4. Optical Management

e Properly prescribed spectacles
o Blue light filter lenses (optional)
e Anti-reflection coating

5. Behavioral Modifications

Limit screen time

Avoid screens before sleep
Encourage outdoor activities
Maintain proper posture

6. Workplace Ergonomics (Office & Students)

Factor Recommendation
Chair Lumbar support
Desk Forearms parallel to floor



Factor Recommendation
Keyboard At elbow level
Monitor Center at eye level

7. Pediatric-Specific Prevention

e Screen time limits:

o <2years: Nil

o 2-5years: <l hour/day

o School children: <2 hours/day
e Mandatory outdoor play
e No gadgets during meals

8. Public Health Strategies

School vision screening
Awareness campaigns

Digital wellness programs
Workplace ergonomic policies

9. What NOT to Do

Do not use devices in dark room
Do not lie down while using mobile
Do not hold screen too close

Do not ignore persistent symptoms

MYTHS RELATED TO DIGITAL SCREEN
TIME

Myth 1: Screens permanently damage the eyes




Reality:
Digital screens do not cause permanent structural damage. Most problems are functional
(eye strain, dryness) and reversible.

Myth 2: Blue light causes blindness

Reality:
Blue light from screens is too weak to damage the retina. Its main effect is on sleep cycle, not
eye damage.

Myth 3: Only children are affected

Reality:
All age groups suffer from digital eye strain — adults, elderly, and even doctors.

Myth 4: More brightness is better

Reality:
Very bright screens cause more glare and discomfort. Screen brightness should match room
lighting.

Myth S: Using mobile in dark room is harmless

Reality:
High contrast causes severe eye strain and headache.

Myth 6: Eye drops are harmful if used daily

Reality:
Preservative-free lubricants are safe for long-term use.

Myth 7: Glasses weaken the eyes



Reality:
Correct glasses reduce strain and prevent headaches.

Myth 8: Children do not need eye check-ups if they see well

Reality:
Children may have hidden refractive errors and accommodative problems.

Myth 9: Screen causes only eye problems

Reality:
It also causes neck pain, back pain, poor sleep, stress.

Myth 10: Sitting closer improves clarity

Reality:
Close viewing increases accommodative stress and worsens symptoms.

THE WAY FORWARD — DIGITAL EYE
STRAIN

1. Why We Need a Way Forward

Digital devices are now unavoidable in:

Education
Healthcare
Offices

Social interaction

Therefore, the goal is not elimination, but safe and sustainable use.



2. Individual-Level Strategies

A. Digital Hygiene
e Follow 20-20-20 rule
e Conscious blinking
e Limit non-essential screen time

Avoid screens before sleep
B. Eye Care Practices

e Annual eye examination
e Early correction of refractive errors
e Use lubricating eye drops when needed

3. Family & School-Level Actions

Area Action
Children Screen limits, outdoor play
Schools Smart classrooms with breaks
Parents Monitor gadget use
Teachers Educate about eye ergonomics

4. Workplace-Level Interventions

Ergonomic workstation design
Mandatory screen breaks
Anti-glare monitors
Occupational health screening

5. Role of Healthcare Professionals

Early diagnosis of DES

Patient education

Public awareness campaigns
Incorporation of digital wellness in OPD



6. Technology-Based Solutions

» Blue light filter modes

e Screen time tracking apps

e Larger displays instead of mobiles
* Al-based posture reminders

7. Policy & Public Health Approach

National digital wellness guidelines
School health programs

Workplace safety regulations
Inclusion in preventive ophthalmology

8. Research & Future Directions

Long-term effects of screen exposure
Pediatric digital health studies

New tear substitutes

Smart eyewear with real-time feedback



