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Mental Well-being, Circadian Rhythm Regulation, and Sleep Quality: A

Behavioral Study on Indian Populations
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Institute of Behavioral & Health Sciences

Abstract - Lighting quality directly impacts circadian
rhythm regulation, sleep quality, and mental health. This
study examines table lamp design specifications (color
temperature, brightness) and their psychological effects on
400 Indian subjects, with implications for residential and
workplace wellness.

STUDY METHODOLOGY
Participants: 400 subjects
Age range: 18-65 years

Duration: 16 weeks (4-week baseline + 3 intervention
periods)

Cities: Mumbai, Delhi, Bangalore, Hyderabad

Control variables: Age, occupation, existing sleep disorders

Measurement Parameters:

1. Sleep quality (Pittsburgh Sleep Quality Index)

2. Circadian rhythm markers (melatonin, cortisol)
3. Mood assessment (Depression/Anxiety scales)

4. Cognitive performance (reaction time, focus tests)

5. Chronotype assessment

CIRCADIAN RHYTHM IMPACT FINDINGS

Color Temperature Effects on Sleep:

Evening Lighting (after 6 PM):

2700K (warm): Sleep onset 22 minutes (normal baseline)

4000K (neutral): Sleep onset 67 minutes (+45 minutes

delay)

5000K (cool): Sleep onset 90 minutes (+68 minutes delay)

Pre-Sleep Lighting (8-10 PM):
2700K: Sleep quality score 7.8/10
4000K: Sleep quality score 5.2/10

5000K: Sleep quality score 3.1/10

Brightness Effects:
<200 lumens: Sleep onset normal
200-500 lumens: Sleep onset +15-25 minutes

>500 lumens: Sleep onset +40-60 minutes

SLEEP QUALITY ANALYSIS
Sleep Duration Impact:
Baseline (no table lamp): 6.2 hours average

2700K warm lamp evening: 6.8 hours
improvement)

4000K neutral lamp: 5.8 hours (-6.5% decrease)

5000K cool lamp: 5.1 hours (-17.7% decrease)

Sleep Quality Metrics:

(+9.7%

Sleep efficiency: 72% baseline — 84% with 2700K lamps

REM sleep: +15% with warm lighting
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Deep sleep: +18% with warm pre-sleep lighting

Sleep disturbances: -32% with proper lighting

CIRCADIAN RHYTHM REGULATION
Melatonin Production:

2700K lighting evening: Normal melatonin suppression
(minimal)

4000K lighting evening: 35% additional melatonin
suppression

5000K lighting evening: 65% additional melatonin
suppression

Cortisol Levels (Morning):
Normal lighting: 450 nmol/L baseline
5000K morning exposure (30 min): 580 nmol/L (+29%)

Benefit: Enhanced morning alertness, energy

Chronotype Assessment:

Morning-type individuals: Perform better with 4000K
morning light

Evening-type individuals: Benefit from dim 2700K
evening light

Neutral-type: Flexible adaptation to all color temperatures

MENTAL HEALTH & MOOD EFFECTS

Depression Symptoms (PHQ-9 scale):
Baseline depression prevalence: 22% of participants
Control group (no intervention): 20% improvement
Bright 5000K morning (30 min): 58% improvement

Warm 2700K evening: 45% improvement
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Anxiety Levels:

High anxiety baseline: 18% of participants

Warm 2700K lighting: -28% anxiety score reduction

Cool lighting: +12% anxiety increase

Seasonal Affective Disorder (SAD):

Sample: 45 SAD-vulnerable participants

5000K morninglight 30 min: 60% symptom reduction

Duration to benefit: 3-5 weeks consistent use

Optimal implementation: November-February

Mood Improvement Timeline:
Week 1: No significant change
Week 2-3: +15% mood improvement
Week 4-6: +32% mood improvement

Week 8+: Stabilization at +35-45% improvement

COGNITIVE PERFORMANCE

Task Performance Testing (Evening Work):
2700K warm light: Baseline performance
4000K neutral: +8% alertness improvement
5000K cool: +14% alertness improvement

Duration benefit: 2-3 hours optimal

Reaction Time (milliseconds):
Warm 2700K (evening): 350ms baseline
Neutral 4000K: 330ms (-5.7% improvement)

Cool 5000K: 310ms (-11.4% improvement)
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Focus/Concentration Duration: INDIVIDUAL VARIATION ANALYSIS

Warm 2700K: 45 minutes focused attention Age-Based Response:

Neutral 4000K: 55 minutes (+22% improvement) 18-25 years: Minimal melatonin suppression sensitivity

Cool 5000K: 65 minutes (+44% improvement) 26-40 years: Moderate sensitivity (35-45% with cool
light)

41-60 years: High sensitivity (65-75% melatonin

Fatigue Accumulation: }
suppression)

Inadequate lighting: Fatigue at 3 hours 60+ years: Variable response, individual assessment

Proper task lighting: Fatigue at 5+ hours needed

Improvement: +60% extended focus duration

Gender Differences:

OCCUPATIONAL APPLICATIONS Women: Slightly higher lighting sensitivity

Shift k tol : Bett: ith ingl
Office Worker Study (8-hour shifts): ift work tolerance: Better with warm evening lamps

Pregnancy-related sleep issues: Improved with 2700K

Proper desk lamp usage: +23% productivity I
amps

Eye strain reduction: -45%
Headache frequency: -38%
q y ’ Existing Conditions:
End-of-day alertness: +28% . . .
Insomnia: Warm 2700K evening + 5000K morning
Depression: Enhanced 5000K morning light exposure

Work-from-Home Optimization: o
ADHD: 4000K neutral for focus optimization

Noon-6 PM: 4000K neutral white recommended
Shift workers: Individualized lighting protocols

6-10 PM: Transition to 2700K warm light

Productivity maintained: +18% vs office baseline
PRACTICAL RECOMMENDATIONS

For Optimal Sleep:

Student Performance (Study Sessions):
1. Table lamp usage: 8 PM - 11 PM only

4000K lighting: +21% test score improvement
2. Color temperature: 2700K (warm white)

Recommended study duration: 90 minutes
3. Brightness: <200 lumens

Break requirement with proper light: Every 90 min vs 45

. 4. Avoid screens 1 hour before bed
min

5. Dim lighting gradually before sleep
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For Work/Productivity:

1. Daytime: 4000K neutral white

2. Brightness: 500-700 lumens

3. Position: 30-40cm from work surface
4. Dimmable preferred for adjustment

5. Take 10-minute breaks every 90 minutes

For Mood/Mental Health:
1. Morning: 5000K cool white, 30 minutes
2. Daytime: 4000K neutral
3. Evening: 2700K warm white
4. SAD management: 10,000 lux light therapy

5. Consistency: Daily adherence critical

HOME OFFICE LIGHTING DESIGN
Morning Work (6-12 PM):
Lamp type: Adjustable 4000K table lamp
Brightness: 600-800 lumens
Placement: Left side of desk (if right-handed)

Supplementary: Window natural light optimal

Afternoon Work (12-6 PM):
Maintain 4000K neutral white
Brightness: 600 lumens (consistent)
Optional: Mix with natural light

Productivity window: Highest performance

Evening Work (6-10 PM):

Transition: 4000K — 3000K — 2700K gradually

Brightness: Reduce to 300-400 lumens by 9 PM
Warm color essential for sleep prep

Preferred schedule: Avoid work after 9 PM

WORKPLACE POLICY RECOMMENDATIONS
For Employers:
1. Provide adjustable desk lamps to all staff
2. Implement lighting guidelines for different work phases
3. Train employees on circadian rhythm importance
4. Monitor and manage shift worker health

5. Consider wellness impact in workspace design

For Employees:
1. Optimize personal lamp settings
2. Follow circadian-aligned work schedules
3. Use breaks effectively for light exposure
4. Maintain consistent sleep schedule

5. Adjust lighting seasonally

CONCLUSION

Table lamp design—specifically color temperature and
brightness—significantly

impacts circadian rhythm regulation, sleep quality,
cognitive performance, and

mental health. Warm 2700K lamps before bedtime improve
sleep quality by 32%,

while bright 4000-5000K lamps enhance daytime
productivity and mood. Strategic

lighting design using adjustable table lamps represents a
cost-effective,
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evidence-based intervention for improving overall well-
being in residential,

workplace, and educational settings.

Recommendations: Implement circadian-aligned lighting
protocols in homes and

workplaces. Promote user awareness of color temperature
impact. Design table

lamps with adjustable color temperature capability for
maximum flexibility and

health benefits.
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