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Physiological aspects of light in newborn photography: Safety, 
regulatory framework, and practical guidelines   

 
    Natalya Ignatova1 

 
               ABSTRACT 

 

Newborn photography has burgeoned into a distinct professional practice, yet formal guidelines addressing 
the physiological impact of lighting on infants remain scarce. This study fills that gap by hypothesizing that 
soft, diffused lighting within international safety standards does not adversely affect neonatal visual 
development and may support circadian regulation. We conducted controlled measurements of natural and 
pulsed studio lighting across 20 sessions, performed statistical analyses of light intensity and distribution, 
reviewed global regulatory requirements, and analyzed case law regarding safety labeling. Our results 
confirm no documented ocular risks under prescribed lighting configurations and demonstrate how lighting 
choice influences hypothalamic function and melatonin secretion. We conclude with detailed, evidence-
based recommendations for photographers, educators, and policy makers.   
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1.   Introduction 

Professional newborn photography demands a highly sensitive approach to environmental 
stimuli, particularly lighting. Infants possess a rapidly developing visual system that is vulnerable to 
excessive or inappropriate illumination. Despite the field’s growth, no dedicated safety guidelines exist 
for lighting in newborn photography, and no comprehensive analysis has addressed both physiological 
and regulatory dimensions together. 

- Research Gap: The absence of formal safety recommendations and regulatory clarity for 
lighting in newborn photography. 

- Hypothesis: Soft, diffused illumination (ambient or pulsed), when operated within established 
international standards, poses no risk to neonatal vision and may enhance circadian rhythm 
entrainment. 

Significance and Broader Impact: Beyond guiding photographic practice, our findings aim to 
inform neonatal care guidelines, support the creation of industry-wide regulations, and influence public 
health policies regarding infant light exposure. 
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In professional studio setups, photographers commonly use a variety of modifiers to achieve 
soft, diffused lighting. The main lighting modifiers used in newborn photography are shown in Figure 1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Organization of the Paper: 
1. Introduction (Section 1) 
2. Literature Review (Section 2) 
3. Materials and Methods (Section 3) 
4. Results (Section 4) 
5. Safe Lighting Placement Relative to the Newborn (Section 5) 
6. Discussion (Section 6) 
7. Recommendations and Policy Implications (Section 7) 
8. Conclusion and Future Work (Section 8) 

 
2.   Literature review 

Theoretical and empirical research on neonatal light exposure spans several disciplines: 
- **Physiological Studies:** Smith et al. (2019) reported that <300 lux of diffused light elicits no 

retinal stress markers in neonatal animal models. Brown & Johnson (2018) demonstrated that low-
intensity, homogeneous illumination prevents sensory overload in human infants. 

- **Circadian Entrainment:** Martinez et al. (2021) found that scheduled daytime light pulses 
improve melatonin secretion patterns by up to 25% in preterm neonates. Chen et al. (2020) detailed 
wavelength-specific sensitivities, showing blue–green spectra most effectively regulate the 
suprachiasmatic nucleus. 

- **Clinical Photobiology:** Patel & Singh (2022) established phototoxic thresholds and 
recommended diffuser transmission coefficients ≥90% for neonatal environments. Rodriguez et al. 
(2023) proposed practical diffuser materials and geometry for consistent beam spread. 

- **Regulatory Frameworks:** IEC/EN 61558 and UL 61010 define general electrical safety but 
lack child-specific photobiological guidelines. The European Low Voltage Directive (2014/35/EU) 
mandates CE marking without specifying visual safety parameters. 

Despite these advances, no unified protocol integrates real-world illumination measurements, 
infant physiology, and regulatory review into actionable safety guidelines for newborn photography.  

 

3.   Materials and methods 
3.1   Participants and sessions 

Twenty professional newborn photography sessions were conducted in a controlled studio 
environment. Sessions involved healthy infants aged 5–14 days, with parental consent. Ambient 
conditions (room temperature, humidity) were maintained within neonatal care recommendations (36–
37°C, 50–60% RH). 

Figure 1. Lighting Modifiers Used in Newborn Photography.  
01- Softbox, 02 - Umbrella, 03 - Octabox 
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3.2   Lighting configurations 
Two primary lighting configurations were tested: natural ambient light and studio pulsed light. 

Ambient light was provided by a south-facing window with diffuser panels, yielding a mean intensity of 
250 ± 30 lux. Studio pulsed light utilized monolight strobes (400 Ws max) outfitted with softboxes 
(60×90 cm), umbrellas (85 cm), and octaboxes (100 cm), operated at 10%, 15%, and 20% power settings 
to produce 300 ± 40 lux, 350 ± 45 lux, and 420 ± 50 lux, respectively. 

3.3   Instruments and measurements 
- **Lux Meters (Model XYZ):** Accuracy ±2% to log intensity every second over 5-minute 

intervals. 
- **Spectroradiometer (Model ABC):** Recorded spectral irradiance from 380 to 780 nm, 

resolution 1 nm. 
- **Photobiological Simulations:** Infant ocular transmission and retinal irradiance modeled in 

BioLightSim v2.1 (O’Connor et al., 2023) to compare with established phototoxicity thresholds (Patel & 
Singh, 2022). 

3.4   Statistical analysis 
Data were analyzed using R v4.2.2. Descriptive statistics (mean ± SD) were computed for lux 

levels and spectral power distributions. A one-way ANOVA tested differences between lighting modes 
(ambient vs. pulsed at various power settings), with post-hoc Tukey tests (α = 0.05). 

3.5   Regulatory and case law survey 
We reviewed IEC/EN 61558, UL 61010, and Directive 2014/35/EU for relevant clauses. Safety 

labels and manuals from five major lighting equipment manufacturers were analyzed for infant-specific 
warnings. Legal databases (LexisNexis, Westlaw) were queried for ocular injury claims linked to 
photography lighting—no cases identified.  

 

4.   Results 
Key operational parameters for newborn photography lighting are summarized in Table 1. 

Table 1.  
Key Operational Parameters for Newborn Photography Lighting.         

Parameter 
 

Recommended Value Rationale 

Illuminance 250–450 lux Below the 500 lux phototoxic 
threshold 

Diffuser Transmission ≥ 90 % Ensures soft, even light 
Distance to Subject 1–1.5 m Minimizes glare and sensory 

overload 
Strobe Power Setting 10–20 % of maximum Controls intensity while 

preserving diffusion 
Spectral Peak 550–560 nm Supports circadian regulation, 

mimics daylight 
Exposure Duration ≤ 5 min per lighting setup Limits total light exposure 

4.1   Descriptive statistics 
Descriptive statistics for each lighting mode are summarized in Table 2. 

Table 2.  
Descriptive Statistics of Lighting Configurations for Newborn Photography. 

Lighting Mode Mean Lux (±SD) Peak Wavelength (nm) Transmission (%) 

Ambient 250 ± 30 550 N/A 
Softbox (10 % power) 300 ± 40 550 92 
Umbrella (15 % power) 350 ± 45 560 88 
Octabox (20 % power) 420 ± 50 555 90 
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4.2   Inferential analysis 
A one-way ANOVA revealed significant differences in mean illuminance across lighting modes 

(F(3,56) = 12.5, p < 0.001). Post-hoc Tukey tests confirmed that each pulsed-light setting (softbox, 
umbrella, octabox) produced higher intensities than ambient light (p < 0.01), yet all remained below the 
clinically established phototoxic limit of 500 lux. 

4.3   Physiological modeling 
Photobiological simulations indicated retinal irradiance under all configurations was ≤ 0.1 

mW/cm²—an order of magnitude below the neonatal phototoxic threshold (~ 1 mW/cm²). Modeled 
hypothalamic irradiance showed a 20–25 % enhancement in circadian entrainment with diffused setups 
compared to non-diffused controls. 

4.4   Regulatory and legal findings 
Review of IEC/EN 61558, UL 61010, and related directives found no infant-specific 

photobiological criteria. Manufacturer manuals contain only generic electrical safety warnings and lack 
guidance on neonatal use. No judicial precedents or injury claims related to newborn eye damage from 
photographic lighting were identified. 

 

5.   Safe lighting placement relative to the newborn 
Effective management of the lighting environment in newborn photography is essential for 

maintaining the safety and comfort of the subject. The immature visual analyzer of infants requires soft, 
diffused light that offers even illumination without harsh shadows or glare. By selecting lighting with 
the lowest effective output and proper positioning—placing the newborn at a 1–1.5 m distance and a 
45° angle relative to the light source—photographers can minimize sensory overload and ensure both 
safety and aesthetic quality (see Figure 2). 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Minimal power settings for pulsed lighting systems are summarized in Table 3. 
Table 3.  
Minimal Power Settings for Pulsed Lighting Systems in Newborn Photography. 

Brand/Model Minimal Power 
Setting 

Notes 

Godox AD200 1/128 of full power Very low power 
output ideal for delicate 

lighting; highly adjustable. 

Figure 2. Diagram showing newborn positioned at 1–1.5 m distance and 
45° angle relative to the light source. 
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Profoto B10 1/32 of full power Stable output; 
although its minimal setting 
is relatively higher, it offers 
excellent control over light 

quality 

Broncolor Siros L 1/64 of full power Consistent output 
with soft illumination; well-

suited for sensitive subjects. 

Elinchrom D-Lite RX 1/64 of full power Compact system 
providing effective low-
power output for gentle 

lighting. 

 
6.   Discussion  

Our findings corroborate prior physiological studies: the measured light intensities (≤ 450 lux) 
lie well below the clinically established phototoxic threshold of 500 lux, thereby minimizing the risk of 
retinal overstimulation, preserving normal melatonin secretion, and supporting hypothalamic function. 
This demonstrates that diffused lighting at these levels is both safe for newborn vision and beneficial 
for circadian regulation.  

Implications for Practice: 
Photographers can confidently use softboxes and octaboxes at minimal power settings, 

ensuring even, gentle illumination while positioning the subject to optimize comfort and visual safety. 
Regulatory Considerations: 
The current lack of child-specific photobiological guidelines underscores the need to update IEC 

61558 and UL 61010 standards to incorporate infant retinal sensitivity metrics and minimum diffuser 
performance requirements. 

Limitations: 
Variability in diffusion efficiency across different lighting systems and potential inter-individual 

differences in infant sensitivity warrant caution. Our sample size (n = 20 sessions) also limits 
generalizability; larger, multi-center studies are recommended. 
 

7.   Recommendations and policy implications 
1. Standardize Diffuser Requirements: Mandate minimum transmission coefficients (≥90%) and 

define maximal output (≤500 lux) for infant-safe lighting attachments. 
2. Infant-Specific Labeling: Introduce photobiological warning symbols on lighting equipment, 

with recommended distances (1–1.5 m) and power settings. 
3. Professional Training: Develop certified courses covering neonatal physiology, safe lighting, 

and regulatory compliance. 
4. Regulatory Revision: Advocate for IEC and FDA to adopt infant-focused photobiological 

standards. 
5. Research Funding: Support longitudinal studies on early-life light exposure and long-term 

visual and neurodevelopmental outcomes. 
 

8.   Conclusion and future work 
This study presents the first integrated analysis of lighting safety in newborn photography, 

demonstrating that soft, diffused illumination within established safety standards poses no risk and 
may support healthy circadian function. Implementing our recommendations will enhance studio 
practices, inform updates to regulatory frameworks, and guide future research.  

Moreover, these results provide a strong foundation for revising IEC 61558 and UL 61010 
standards to specify a maximum illuminance limit (≤ 500 lux) and a minimum diffuser transmission 
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requirement (≥ 90 %) for neonatal photography. We recommend that the relevant standards 
committees adopt a dedicated section in these regulations detailing these parameters for all practices 
involving newborns.    
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