
The Ujjwala scheme has helped 
millions of Indian women to 
switch from polluting chullahs 
to LPG. How can we sustain  
the transition?
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Guddi Devi of Ballia 
district in Uttar Pradesh, 
who gave up cooking 
on polluting stoves and 
embraced LPG
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GM Mustard 
by September

Centre tells Supreme 
Court it would decide 

on GM Mustard's 
commercial rollout 

by September
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THE FORTNIGHT

China's
coal power 
now clean

The world's largest producer 
of coal power successfully 
cleans its highly polluting 

sector with strict rules and 
implementation 

Pesticide 
rigmarole

India upsets nations at WTO with 
its insistence to fumigate all 

imported agro-based products 
with Methyl Bromide, a pesticide 

that depletes the ozone layer

Flawed 
planning

India's flood management 
schemes lack proper 

planning, says the 
Comptroller and Auditor 

General's audit report

Trouble in paradise
Intensive infrastructure projects in Goa are 

a threat to a unique wetland system that 
protects the state from flooding  

Deadline to 
be missed

India is unlikely to reach its 
rooftop solar power generation 

target by 2022 due to absence 
of policy
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The world's largest producer 
of coal power successfully 
cleans its highly polluting 

sector with strict rules and 
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Good 
intentions 
defeated
Jharkhand's bold 
initiative to plug 
corruption in MGNREGA by 
linking it with Aadhaar
 is backfiring
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Plucked!
MP Minor Forest Produce Federation fails 
to transfer ̀ 365 crore to tendu pluckers
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COVER STORY

A fine balance
The success of the 

Pradhan Mantri Ujjwala 
Yojana depends on its 

proper implementation
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INTERVIEW

OBITUARY

Cleaning up 
Delhi
What local 
authorities must 
keep in mind while 
enacting by-laws for 
waste management

Any use?
Will trademarking 
Mother Teresa's 
sari serve 
a purpose?

Dry  mountains
Can we prevent 

desertification of the  
Himalayas?
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Irreparable 
losses
India loses two eminent 
scientists, each a master in 
his own field, in a fortnight

A different Raj 
Bhavan

Jharkhand's first tribal governor 
speaks about why she did not give 
assent to bills seeking amendment 

to two landmark laws

Indira, 
the 
ecologist
A new book 
reveals a lesser-
known aspect of 
Indira Gandhi's 
persona

Fruit of the hills
The apricot can be used in a 
an array of dishes

REVIEW

FOOD
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Let 
there be 
(healthy) 
light
Indian scientists 
suggest a 
solution to 
protect oneself 
from harmful 
LED lights OPINION
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Irreparable 
losses
India loses two eminent 
scientists, each a master in 
his own field, in a fortnight

Jharkhand's first tribal governor 
speaks about why she did not give 
assent to bills seeking amendment 
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Shadows of LED
Exposure to LED lights could be harmful.  

Scientists suggest a simple solution
MEGHA PRAKASH

www.downtoearth.org.in/health
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L IGHT EMITTING diode (led) lights 
are becoming popular in India by 
the day as they are less expensive 
and more efficient. The Indian led 

lighting market was worth US $3.7 billion in 
2016 and the sector grew by 17.5 per cent bet-
ween 2009 and 2016. But their health im-
pacts have been largely out of public domain. 

In 2016, the American Medical Associa-
tion (ama) said that led technology may im-
pact human health. led lights emit light 
from the short-wave, high-energy blue and 
violet end of the visible light spectrum. This 
light range controls our sleep cycle and cor-
rect exposure is important to maintain our 
circadian rhythm. Little wonder that many 
people complain of itchiness, redness in the 
eyes and mild headaches after continuous 
exposure to led lights. The ama says that life-
long exposure of the retina and lens to blue 
peaks from leds can increase the risk of cat-
aract and age-related macular degeneration. 
Studies also reveal that light emitted by leds 
can cause retinal changes, if there is high ex-
posure for even a short period of time. 

A 2014 study published in Environ-
mental Health Perspectives reported the ad-
verse effects on the retina of rats due to chro-
nic exposure to led lights compared with 
other light sources that have less blue light. 
These researchers suggested a precaution-
ary approach with regard to the use of blue-
rich “white” leds for general lighting. Satya 
Karna, a consultant neuro-ophthalmologist 
with the Narayana Nethralaya, Bengaluru, 
says the lens and cornea have inherent ultra-
violet light blocking, but with age some light, 
including blue peaks, can reach the retina 
and cause damage.

A study, which will be published in 
Vision Research in September this year, sug-
gests that led lights can cause headaches as 
they flicker too much. Compared to fluores-
cent lights which dim by around 35 per cent 
with every flicker, led lights dim by 100 per 
cent. This can cause headaches by disrupt-
ing the movement control of the eyes, forc-
ing the brain to work harder. 

Innovation at hand
Monto Mani, an associate professor at the 
Indian Institute of Science’s (iisc’s) Centre 

for Sustainable Technology 
in Bengaluru, had a tryst 
with led lights not so long 
ago. “While working with 
fine artwork/tools under led 
lights, my students com-
plained of intense eye strain 
and a diminished clarity. On 
one occasion, while working 
under led lights for about 20 
minutes, I developed an un-
characteristic pain in the up-
per part of the eye (ball) 
which nearly lasted till the 
next morning. We then de-
cided to find a solution to the 
problem,” says Mani.

Mani and his team test-
ed most of the commercially 
available led luminaire with a spectroradi-
ometer and found the blue peak to be un-
naturally high and very unlike the natural 
indoor light. Finally, through some quirk of 
intuition, Mani tested the lights after ap-
plying Kapton tape, a polyimide film that 
can remain stable across a wide range of 
temperatures. “To everyone’s delight, it did 
the job so well that one would even be con-
vinced that these tapes were developed only 
to cut the blue peak. So much so, that our lab 
has all our led lights with Kapton, and every-
one who visits our lab feels that these lights 
feel good,” says Mani.

In light of the harmful effects of these ra-
diations, many manufacturers are taking a 
serious note of blue peaks from leds and are 
moving towards warmer leds without the 
blue peaks. Most warm led lights, 4,000 K 
and even 2,700 K, still emit an uneasy blue 
peak, but are much subdued from the cool 
daylight 6,000 K variants. 

Experts recommend the blocking of blue 
light in the 415-455 nanometres (nm)  spec-
trum in led lighting for commercial use. 

Experimental evidence indicates that expo-
sure to blue light in the range of 470–490 nm 
may be less damaging to the eye compared to 
blue light in the 400–460 nm range. Experts 
say that the development of leds with a peak 
emission of around 470–490 nm may repre-
sent an important advancement in the safe-
ty of leds for ocular health.

As led lights are spreading rapidly in 
India, it is imperative to review their health 
impacts. This is also because many govern-
ment programmes are pushing led lighting, 
including the Union government’s Prakash 
Path programme, launched in January 2015 
for efficient domestic lighting. There is a na-
tional programme for led-based home and 
street lighting, and the Bureau of Energy 
Efficiency (bee) too has launched a nation-
wide campaign under which led lights will 
replace the incandescent bulbs to promote 
energy-efficient lighting. 

But for the common consumer, it may be 
wise to replicate Mani’s innovation. As he 
says, “We wanted to empower the common 
man with a simple and cost-effective diy (do-
it-yourself) technique to render the current-
ly available lighting, as well as those who 
have already purchased and installed, safer 
for human (and wildlife) eyes.” iisc has, in 
fact, implemented Mani’s application for 
lighting up the campus and positive feed-
back is pouring in.    

 @down2earthindia

The team from the Indian Institute of Science, Bengaluru, which 
developed a method to block the blue peaks from LED lights

Exposure of the retina 
and lens to blue peaks 
from LED lights can 
increase the risk of 
cataract and age-related 
macular degeneration
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