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Lighting – brief introduction in vision science 
perspective – theory, terminology, concept 
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Light measurement – illuminance/lux meter 
(unit: lux)
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Illuminance Spectrophotometer



Light measurement - lux meter – application 
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Light measurement - lux meter – application 
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Light measurement – luminance meter (unit: 
cd/m2
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2D Colour Analyser CA-2500



Light measurement - luminance meter – 
application 
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Types of light 
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Spectral Power Distribution (SPD)
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Why Lighting Matters in Healthcare?

• Physical and Mental Health (Aghajari & Chen, 2024; Zhang et al., 2024)

• Circadian Rhythm  (Aguilar-Carrasco et al., 2025; Ritchie et al., 2015)

• Sleep Quality (Hadi et al., 2019)

Impact on Patient 
Health and Recovery

• Job Satisfaction and Stress Reduction (Lo Verso et al., 2016)

• Visual Comfort and Performance (Aguilar-Carrasco et al., 2025)

Impact on 
Healthcare Staff

• Energy Consumption (Aghajari & Chen, 2024)

• Natural Light Utilization (Alsarraf & Alobaidi, 2020)

Energy Efficiency 
and Cost Reduction



Visual vs Non-Visual Pathway
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Feature Visual Pathway Non-Visual Pathway

Primary Function Vision (image formation, object recognition, 
spatial awareness)

Regulation of physiological and behavioral 
responses to light (e.g., circadian rhythm, hormone 
secretion)

Main Light-Sensitive Cells Retinal photoreceptors (Rods & Cones) Intrinsically photosensitive retinal ganglion cells 
(ipRGCs)

Photopigment Rhodopsin (rods) and Photopsins (cones) Melanopsin (ipRGCs)

Pathway to the Brain Retina → Optic Nerve → Lateral Geniculate Nucleus 
(LGN) → Primary Visual Cortex (V1)

Retina → ipRGCs → Suprachiasmatic Nucleus (SCN) 
& Other Brain Regions

Conscious Perception? Yes (responsible for sight, color vision, and depth 
perception)

No (modulates circadian rhythms, pupil size, 
mood, and alertness)

Role in Lighting Response Determines brightness, contrast, and color Regulates sleep-wake cycles, alertness, and 
hormone production (e.g., melatonin suppression)

Effect of Blue Light Enables color vision and enhances contrast 
sensitivity

Strongly influences circadian rhythms and 
alertness (high sensitivity to blue light ~480 nm)



The Visual Pathway
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Components: 
Includes the retina, optic nerve, optic 
chiasm, optic tracts, lateral geniculate 
nucleus (LGN), optic radiations, and the 
visual cortex

Function: 
Responsible for processing visual 
stimuli, including visual acuity, color 
vision, depth perception, and contrast 
sensitivity. It supports the perception 
and high-order association of visual 
information

Uploaded by Pratibha Ahirwal
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Hastings, M. H., Maywood, E. S., & Brancaccio, M. (2018). Generation of circadian rhythms in the suprachiasmatic 

nucleus. Nature reviews. Neuroscience, 19(8), 453–469.

Non-Visual Pathway
Components: 
Subcortical structures such as 
the superior colliculus, pulvinar 
nucleus, and amygdala

Function: 
Processes non-visual stimuli, 
such as light affecting biological 
rhythms and emotional 
responses. It is involved in rapid 
processing of emotion-related 
information and can function 
independently of the primary 
visual cortex



Preventing eye strain

Promoting comfortable vision

Supporting visual development

Human body regulation

Our Gool
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Optimal Lighting Standards



• Recommended brightness:  300 to 500 lux for reading or writing.
• Even distribution of light

Sufficient Brightness 
(Illuminance)

• Cool white light (4000K–5000K)
• Warm light (2700K–3000K)

Appropriate Color 
Temperature

• Indirect lighting
• Anti-glare screens or filtersMinimizing Glare

• Natural daylight
• Artificial light

Balanced Natural and 
Artificial Light

• Reduce blue light exposure
• Adjust ambient lightingLighting for Screen Use

• Frequent breaks
• Vision check-upsEye Health Considerations
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Appropriate Light Intensity and Color Temperature
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Schematic illustration of the relationships between sun and human’s biological rhythm 

Lin, J., Ding, X., Hong, C. et al. Several biological benefits of the low color temperature light-emitting 
diodes based normal indoor lighting source. Sci Rep 9, 7560 (2019)



Visual 
task

Cool white 
light (4000–

5000K)

Intensity 
of 300-500 

lux
Mimicking 

natural 
daylight

Warm 
white light 

(2700–
3000K)

Lower 
intensity 

of 100-300 
lux

Relaxation 
or Bedtime
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• Helping to reset the body clock to 
align with the natural day-night 
cycle (Benke & Benke, 2013)

Circadian Rhythm 
Regulation

• Enhance cognitive functions such as attention, 
alertness, and reaction time (Charkhabi et al., 2025)

• Improve mood and alleviate symptoms of 
seasonal affective disorder (SAD) by boosting 
alertness and cognitive performance (Benke & Benke, 
2013)

Cognitive 
Performance and 

Alertness

 Positive Effects of Blue Light



 Harmful Effects of Blue Light

• Exposed at night, suppresses melatonin → 
circadian misalignment, poor sleep, reduced 
performance (Benke & Benke, 2013).

Sleep Disruption

• Metabolic dysregulation, increased risk of type 2 
diabetes, obesity, and certain cancers such as 
breast and prostate cancer (Benke & Benke, 2013).

Health Risks

• Long-term exposure → retinal damage, ↑ risk 
of AMD, cataracts; causes digital eye strain, 
headaches, dry eyes (Tosini et al., 2016).

Eye Health



What the link of good 
lighting to the Health 

Professionals?





Issues….

VISUAL PERFORMANCE PATIENT CARE QUALITY OVERALL WELL-BEING
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Key connections between good lighting 

and health practice

Reducing Eye 
Strain and 
Fatigue
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Key connections between good lighting 

and health practice

Supporting 
Circadian 
Rhythms and 
Shift Work
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Key connections between good lighting 

and health practice

Enhancing 
Patient Safety 
and Care
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Key connections between good lighting 

and health practice

Ergonomic 
Lighting in 
Workspaces



What the effect of 
circadian 

disruption on 
human health?
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Logan, R.W., McClung, C.A. Rhythms of life: circadian disruption and 

brain disorders across the lifespan. Nat Rev Neurosci 20, 49–65 (2019).

Fatima, N., Rana, S. Metabolic implications of circadian 

disruption. Pflugers Arch - Eur J Physiol 472, 513–526 (2020)



12/10/2025 @sar2025_iROViS FSK UiTM

Logan et al (2019).
Fatima et al (2020)



• Circadian disruption occurs when the body's internal biological 
clock is misaligned with the external environment, often due 
to irregular light exposure, shift work, jet lag, or excessive 
screen time. 

• This misalignment can negatively impact physiological, mental, 
and metabolic health

12/10/2025 @sar2025_iROViS FSK UiTM



Effect of circadian disruption on human 
health
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Sleep Disorders 
& Fatigue

Mental Health 
Disorders

Metabolic 
Disorders & 

Obesity

Cardiovascular 
Diseases

Increased 
Cancer Risk

Reproductive 
Health Issues
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Sleep 
Disorders & 

Fatigue

Delayed or irregular sleep 
patterns lead to insomnia, 
reduced sleep quality, and 

daytime drowsiness.

Increased risk of shift work sleep 
disorder (SWSD) in individuals 

working night shifts.

Poor sleep hygiene results 
in chronic fatigue and decreased 

cognitive performance.
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Mental 
Health 

Disorders

Circadian disruption is linked 
to higher risks of depression, 
anxiety, and mood disorders.

Reduced melatonin 
production (due to excessive 

artificial light exposure at 
night) affects sleep-wake 

stability, worsening mental 
health.

Bipolar disorder and 
schizophrenia are associated 
with circadian misalignment.



12/10/2025 @sar2025_iROViS FSK UiTM

Metabolic 
Disorders & 

Obesity

Nighttime eating and disrupted meal timing can impair metabolism, leading 
to weight gain and obesity.

Increased risk of type 2 diabetes due to impaired glucose metabolism and insulin 
sensitivity.

Altered leptin (satiety hormone) and ghrelin (hunger hormone) 
levels cause unhealthy eating behaviors.



12/10/2025 @sar2025_iROViS FSK UiTM

Cardiovascular 
Diseases

Shift workers have a higher risk of hypertension, heart disease, 
and stroke.

Circadian misalignment affects blood pressure 
regulation, increasing cardiovascular strain.

Disrupted sleep cycles may lead to elevated cholesterol 
and inflammation, contributing to atherosclerosis.
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Increased 
Cancer Risk

Night shift work is 
classified as a Group 2A 
probable carcinogen by 

the International Agency 
for Research on Cancer 

(IARC).

Melatonin 
suppression (due to light 
exposure at night) leads 

to increased cancer cell 
growth and DNA damage.

Higher risk of breast 
cancer, prostate cancer, 
and colorectal cancer in 

those with long-term 
circadian disruption.
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Reproductive 
Health 
Issues

Irregular menstrual cycles and reduced fertility in women due to hormonal 
imbalances.

Circadian misalignment affects testosterone levels and sperm quality in men.

Increased risk of pregnancy complications, low birth weight, and preterm birth.



Some tips to help health professional to 
reduce the risk of circadian disruption 

due to the shift work schedule

@
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1. Optimize Light Exposure

Bright Light During Night Shifts:
• Exposure to blue-enriched bright light (5000K–6500K) during night 

shifts can improve alertness and cognitive performance.
• Strategically timed light exposure helps align the circadian rhythm 

with the work schedule.

Avoid Bright Light After Night Shifts:
• Wear blue-light-blocking glasses or sunglasses when leaving the 

hospital in the morning to minimize melatonin suppression.
• Keep the bedroom dark with blackout curtains or an eye mask to 

promote deeper sleep.
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2. Follow Sleep Hygiene & Recovery 
Strategies

Prioritize Sleep After Night Shifts:
• Aim for 7–9 hours of uninterrupted sleep in a cool, quiet, and dark 

environment.
• White noise machines or earplugs can help block daytime 

disturbances.

Use Strategic Napping:
• A 20–30-minute power nap before a night shift can improve alertness.
• Avoid long naps (>1 hour) during the shift to prevent sleep inertia.
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3. Nutrition & Meal Timing

Avoid Heavy Meals & Caffeine Late in the Shift:
• Large meals can disrupt digestion and melatonin production, making sleep 

harder after work.
• Limit caffeine to the first half of the shift to avoid sleep delays post-shift.

Eat Light, High-Protein Snacks:
• Complex carbohydrates + protein (e.g., nuts, yogurt, whole grains) help 

maintain steady energy levels.

Stay Hydrated:
• Dehydration can worsen fatigue and cognitive decline. Drink 

enough water throughout the shift.
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4. Exercise & Mental Health Support

Moderate Exercise:
• 30 minutes of moderate-intensity exercise before a shift 

improves alertness.
• Avoid strenuous workouts before bedtime, as they may delay sleep 

onset.

Manage Stress & Mental Health:
• Mindfulness, deep breathing, and relaxation techniques help reduce 

shift work stress.
• Social support from colleagues & family helps maintain emotional 

well-being.
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5. Smart Scheduling & Work Adjustments

Use Forward-Rotating Shifts (If Possible):
• Shifts rotating morning → evening → night are easier to adjust to than 

backward rotations.

Encourage Breaks & Rest Areas:
• Short rest breaks (including naps if allowed) help maintain alertness 

and reduce errors.

Limit Consecutive Night Shifts:
• Working more than three night shifts in a row increases fatigue and 

health risks.
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Conclusion 
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For health professionals, good lighting is not just a matter of comfort but 
a critical factor in safety, efficiency, and well-being. 

Hospitals and healthcare facilities should invest in evidence-based 
lighting solutions to enhance visual performance, reduce fatigue, 
support circadian rhythms, and improve overall patient care outcomes.



Take home 
message 
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LIGHTING AFFECTS 
BOTH VISUAL AND 

NON-VISUAL 
PATHWAYS

POOR LIGHTING CAN 
HARM HEALTH AND 

PERFORMANCE

BLUE LIGHT IS A 
DOUBLE-EDGED 

SWORD

SHIFT WORK AND 
CIRCADIAN 

DISRUPTION CAN BE 
MANAGED

ERGONOMIC 
LIGHTING SUPPORTS 
LONG-TERM EYE AND 

GENERAL HEALTH
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We welcome 
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collaboration 
in future
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Thank you
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