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Short Communication

ABSTRACT
Since the early days of human life on the Earth, our skin has been exposed to different 
levels of light. Recently, due to inevitable consequences of modern life, humans are 
not exposed to adequate levels of natural light during the day but they are overexposed 
to relatively high levels of artificial light at night. Skin is a major target of oxidative 
stress and the link between aging and oxidative stress is well documented. Especially, 
extrinsic skin aging can be caused by oxidative stress. The widespread use of light 
emitting diodes (LEDs) and the rapidly increasing use of smartphones, tablets, laptops 
and desktop computers have led to a significant rise in the exposure of human eyes to 
short-wavelength visible light. Recent studies show that exposure of human skin cells 
to light emitted from electronic devices, even for exposures as short as 1 hour, may 
cause reactive oxygen species (ROS) generation, apoptosis, and necrosis. The biologi-
cal effects of exposure to short-wavelength visible light in blue region in humans and 
other living organisms were among our research priorities at the Ionizing and Non-
ionizing Radiation Protection Research Center (INIRPRC). Today, there is a growing 
concern over the safety of the light sources such as LEDs with peak emissions in the 
blue light range (400-490 nm). Recent studies aimed at investigating the effect of 
exposure to light emitted from electronic device on human skin cells, shows that even 
short exposures can increase the generation of reactive oxygen species. However, the 
biological effects of either long-term or repeated exposures are not fully known, yet. 
Furthermore, there are reports indicating that frequent exposure to visible light spec-
trum of the selfie flashes may cause skin damage and accelerated skin ageing. In this 
paper we have addressed the different aspects of potential effects of exposure to the 
light emitted from smartphones’ digital screens as well as smartphones’ photoflashes 
on premature aging of the human skin. Specifically, the effects of blue light on eyes 
and skin are discussed. Based on current knowledge, it can be suggested that changing 
the spectral output of LED-based smartphones’ flashes can be introduced as an effec-
tive method to reduce the adverse health effects associated with exposure to blue light. 
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Introduction

Since the creation of life on the Earth, our skin has been exposed 
to different levels of visible and invisible light. Over the past de-
cades, due to inevitable consequences of industrialization, mod-

ern life and major changes in the life style of large segments of the 
population of developing and developed countries, humans are not ex-
posed to adequate levels of natural light during the day but are over-
exposed to relatively high levels of artificial light at night. Recent ad-
vances in the technology of light-emitting diodes (LEDs) have led to 

447



J Biomed Phys Eng 2018; 8(4)

www.jbpe.orgArjmandi N., et al
their widespread use in lighting. Low energy 
consumption, small size and long lifetime are 
among the basic advantages of LEDs over 
the old high energy consuming incandescent 
light sources. LEDs are currently used in a 
wide variety of applications ranged from traf-
fic signals to camera and smartphone flashes. 
The widespread application of LEDs and the 
rapidly increasing use of smartphones, tablets, 
laptops and desktop computers have led to a 
growing concern over the safety of these light 
sources which their peak emission lies in the 
blue region (400-490 nm).

Reviewing the studies aimed at investigat-
ing the effect of exposure to light emitted from 
electronic devices on human skin cells, it can 
shed some light on the dark corners of this 
challenging issue. Austin et al. have recently 
exposed the AG13145 fibroblasts to electronic 
devices generated light (EDGL) for 1 hour at 
a distance of 1 cm and measured changes in 
reactive oxygen species (ROS) generation, 
apoptosis, and necrosis. Their experiment 
showed that even short exposures can increase 
the generation of reactive oxygen species. 
However, the biological effects of either long-
term or repeated exposures have not been fully 
known, yet [1]. Moreover, the link between 
aging and oxidative stress is well documented 
[2]. Skin is a major target of oxidative stress 
[3] and it is widely accepted that extrinsic skin 
aging can be caused by oxidative stress. Reac-
tive oxygen species (ROS) can be among the 
cardinal causes of aging is due to these points 
that not only the production of ROS increase 
with age, but also the ability of human skin 
cells to repair DNA damage steadily decreases 
with aging [4]. Oxidative stress on skin plays 
a major role in the aging process. This is true 
for intrinsic aging and even more for extrinsic 
aging.

Over the past several years, our laboratories 
at the Ionizing and Non-ionizing Radiation 
Protection Research Center (INIRPRC) have 
expanded their focus on studying the health 
effects of exposure to some common and/or 

occupational sources of non-ionizing elec-
tromagnetic fields (EMFs) such as cellular 
phones [5-15], mobile base stations [16], mo-
bile phone jammers [17-19], laptop computers 
[20], radars [6], dentistry cavitrons [21], MRI 
[22-24], Wi-Fi routers [25] and different coils 
[26, 27]. Furthermore, the adverse biological 
effects of exposure to short-wavelength vis-
ible light in blue region either in humans or 
other living organisms were among our re-
search priorities [28].

The Blue Region of Visible Light
I. Blue Light Effects on Eye
Exposure to blue light is a factor to be linked 

to photoreceptor damage [29]. Seiler et al. 
have shown that continuous exposure of al-
bino rats to moderate levels of blue light for 
2-5 days removes most of the photoreceptors 
[30]. In another study, rats were exposed to 
blue light (400-480 nm, 0.7 W/m2) for 6 h. 
This study demonstrated that exposure to dif-
fuse blue light caused an uneven distribution 
of damage in the retina [31]. Rukmini et al. 
have also reported that in glaucomatous eyes, 
exposure to high-irradiance blue light reduced 
the pupillary light reflex and was associated 
with greater visual field loss and optic disc 
cupping [32].
II. Blue Light Effects on Skin
Sarah Knapton, the Science Editor of the 

Telegraph in a report entitled “Selfies can 
age the skin and cause wrinkles, warn derma-
tologists” that is published on June 17, 2016 
reported that dermatologists now believe 
that due to detrimental effects of irradiation 
with electromagnetic fields (EMFs) and vis-
ible light (VL), frequent exposure to VL and 
EMFs produced by smartphones can lead to 
skin damage and accelerated ageing (promot-
ing wrinkles). 

Although a large body of evidence indicates 
that visible light is not safe for the skin, a 
widely-believed misconception is that expo-
sure to this part of the light cannot lead to any 
detrimental effects in human skin. It should be 
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noted that the complex issue of effective pro-
tection of human skin from sun exposure is a 
challenging issue due to unknown aspects of 
the interaction between visible light and hu-
man tissues [33]. As phototherapy with visible 
light has become popular in dermatological 
practice, some researchers have reported that 
blue light does not cause DNA damage or pre-
mature photo-aging and claimed that short-
term application of visible blue light in der-
matological practice is safe [34]. Furthermore, 
it has been reported that exposure of human 
skin to moderate levels of blue light induced 
a significant increase in the formation of en-
zyme-independent cutaneous NO and NO-de-
pendent local biological responses (increased 
blood flow). These researchers concluded that 
in contrast to UVA, blue-light-induced NO 
generation can be used in the treatment of sys-
temic and local hemodynamic disorders which 
are linked to impaired physiological NO pro-
duction or bioavailability [35].

Although phototherapy with blue light has 
become important in the treatment of many 
dermatologic conditions [36] and even some 
reports indicate that exposure to blue light can 
be used in the treatment of superficial skin car-
cinomas in humans [37], substantial evidence 
now shows that in a similar pattern to that 
caused by exposure to infrared (IR) or ultra-
violet (UV), at high level, exposure to blue-vi-
olet light can be associated with some adverse 
effects in human skin [38] .

Xenon Photoflashes Versus LEDs
The xenon flash tubes which are widely 

used in all types of photography and white 
light-emitting diodes (LED) are among the 
main available digital camera photoflashes. 
While xenon flash is globally used in both film 
cameras and stand-alone digital still cameras 
(DSCs) due to its higher level of brightness, 
white LED flashes are preferred in most cam-
era phones [39]. Although, there are numerous 
advantages for the use of LEDs over Xenon 
flashes, the peak spectral intensity of LEDs 

lies in the blue region [40].

Does Using a Monopod Help?
If we assume that the power output of the 

smartphones’ photoflashes is constant at any 
distance (the distance between the subject and 
camera), when someone uses a monopod, the 
intensity of light reaching the skin can be sig-
nificantly reduced. It is worth noting that ac-
cording to the so called “inverse square law” 
the intensity of light which reaches to a surface 
from a point source with constant intrinsic lu-
minosity falls off as the square of the distance 
from the object. This is known as the inverse 
square law for light intensity.

Conclusion
Human skin has been exposed to different 

levels of light since the creation of life. Inter-
estingly, over the past decades, due to conse-
quences of modern life, humans are not ex-
posed to adequate levels of natural light during 
the day but are overexposed to relatively high 
levels of artificial light at night. Exposure to 
light emitted from electronic devices on hu-
man skin cells, even in case of short expo-
sures, can increase the generation of reactive 
oxygen species. Skin is a major target of oxi-
dative stress and the link between aging and 
oxidative stress is well documented. Especial-
ly, extrinsic skin aging can be caused by oxi-
dative stress. Moreover, LEDs are among the 
main available digital camera photoflashes. 
Although, there are numerous advantages for 
the use of LEDs over Xenon flashes, the peak 
spectral intensity of LEDs lies in the blue re-
gion. Current data show that exposure to blue 
light can lead to different levels of damage in 
human eyes and skin. Changing the spectral 
output of LED-based smartphones’ flashes 
can be introduced as an effective method for 
reducing the adverse health effects associated 
with exposure to blue light.
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