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Heatwaves in India.....

® The Lancet Countdown on Health and Climate
Change: A 50% increase in heat-related deaths in
India demonstrates that health is at the mercy of

fossil fuels.

® Between 2000 and 2004, an average of
20,000/annum of over-65s died of heat-related

causes; this number has increased
to 31,000/annum between 2017 and 2021.

- TIMES OF INDIA
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In Maharashtra heatstroke deaths
the critical factor of humidity

AMITABH SINHA
NEW DELHI. APRIL17

THIRTEEN PEOPLE died from an apparent
heatstroke while attending a government
award function in an open space in Navi
Mumbai Sunday. This is possibly the biggest-
ever heatwave-related deathtollfromasin-
gle event in the country, and bringsback the

whose intensity and frequency is expected
to rise because of climate change.
Thisyear, heatwave conditions developed
even in February, an unprecedented occur-
rence.After arelatively cool March, the sum-
merisexpected to be extremely hot, and sev-
eral parts of the country are likely to
experience multiple spellsof heatwaves.
Notably, Mumbai,where the deaths took
place on Sunday, isnoteven facing heatwave
conditions at present. According to India
Meteorological Department (IMD), heat-
wave conditions are currently prevailing in

The huge crowd that gathered for the event in

Sunday.

came down by more than 90 per cent.
Heatwave fatalities had peaked in 2015,
when more than 2,000 deaths were re-
ported. This was the time when states and
district
ing heat action plans. The death count
dropped rapidly in the next few years, and
in 2020 and 2021, only four heatwave
deaths were reported, according to govern-
ment figures.

Last year, however, 33 deaths were
recorded. Officials say the increase in heat-

wave-related deaths could also be because
ofimproved monitoring and reportingofin-
cidents. But there is no parallel to the Navi
Mumbai incident. In ]uneu!zms,mnre than

eported
fmmmreedxslnﬂsofﬂuhzralone Unhke(he
fatalities in death:

dit also a high-risk

group,” said Srivastava,
who has worked on devis-

eas of G Bengal, coastal
Andhra Pradesh, and Bihar. Inmost parts of
Mumbai, maximum temperatures on
Sunday were in the range of 30-35 degrees
Celsius, and conditions are expected to re-
main this way for the next few days.

ing ac-
tionplans in statesand dis-
tricts for several years.
“Also, in such a large
gathering, it is difficult to
ensure that everyone has
immediateaccesstodrink-

Humidity crucial ing water or oral rehydra-
However, hightemperature initselfisnot  tion solutions (ORS). These
fatal. Th of high insuchsit-
and high humidity, referred to as the wet  uations. We do not know
what how quickly the people re-

deadly. Highmoisture content intheatmos-
phere makesit difficult for the sweatto evap-
orate and bodies to cool down, as aresult of
which the internal body temperature in-
creases sharply, and is often fatal.

Though the humidity levelsat the venue
are not clearly known, Anup Kumar
Srivastava, a former senior consultant with
the National Disaster

ceived medical attention.
Timely medical interven-
tion is extremely impor-
tant,” he said.

Norms for political
gatherings

Prodded by the NDMA,
the Election C¢

HEAT-LINKED DEATHS

Compiled from Ministry of
Earth Sciences. NDMAand
Ministryof Health

political events
or campaign rallies during
the electionseason. Parties

did not come from a single event and were
spread overa week.

More intense heatwaves
‘The summer this year is predicted to be

water, ORS packets, med-
ical kits, and mobile ambu-
lances are readily available
atallsuch events. These ad-
visories are relevant for
Karnataka, which is in the
midst of an election cam-
paign. There are no imme-
diate forecasts of heat-
wave-like conditions in
Karnataka right now, but
the state is not immune
from heatwaves.
Fewer heat-related
deaths

Monitoring and man-
agement of heatwaves has
undergonea big improve-
mentin the past few years

Authority, said there could be severalreasons
for this unusually high death toll from the
event, attended by thousands of people.
“Itis possible that many people travelled
large distances to come to this event and
were exhausted. That makes people more
vulnerable to heat strokes. Residents of gen-

had, just ahead of the gen-
eral elections in 2019, circulated a detailed
advisory on precautions to be taken to con-

and that has resulted ina

hot because of the end of the
strong La Nina phase in equatorial Pacific
Ocean, something thathasa general cooling
effect on the earth's atmosphere. New fore-
cast: thatEl Nino, which has th
posite impacts of LaNina, is expected to kick
in from the May-July period itself, earlier
thanexpected. El Ninoalsotendstoresult in
suppression of monsoon rainfall over India.
A shortfall in rains is already being appre-
hended, which could exacerbate the effects
of a hot summer, even though the India
Meteorological Department has predicted a
normal monsoon.

Over a longer term, heatwaves are pre-
dicted to become more intense, prolonged
and frequent because of climate change.
Srivastava said the Mumbai incident should
be awake-up call for the authorities.

“Heat related deaths can be prevented
easily. Relatively simplemeasures likeaccess
m water ORS, and shade can prevent hun-

Almosteveryvulnerablestatenow has aheat

duct the polls in h ction . consisting mainlyof early
were advised warning i ‘waterand ORS at pub-
k- licplace: i i

But d happen on
theirown. Thelocaladministration needs to
bevigilant and pro-active. And the imple-

higher

ing water, runmcnal clean toilets, facilities

and education institutions. Special arrange-
It: de for i

ces, like coastal, are i
tieularly suscepible to prolonged exposure

for hade,and
essential medical kits.
There ds i

to heat. People with

for political parties

18 April 2023

people
Inthe 10 years between 2010 and 2020,
reported heatwave-related deaths in India

> Tue, i
SThe IndianEXPRESS https://epaper . indianexpress. com/c/72204864

In April, 2023, at an open-air

award ceremony in Mumbai,
13 people died from
heatstroke and 600 admitted
in the hospital. This could
represent the country's largest

heatwave-related mortality

toll, emphasising heatwave

challenges.

ona daily basis. Karnataka elec-
tions can be a good test of our strategy. We
were winning this battle just a couple of
yearsago, There is no reason why we should
slide back,” Srivastava said.

Mercury touches 39.1°C

| Brendan.Dabhi
@ahmedabadmirror.in

TWEETS @BrendanMIRROR

month after the Centre di-

rectly began collecting data

on heat-related ailments and

deaths, Gujarat has emerged
as the state with the highest report-
ing turnout in the country. The data
collection began from March 1 under
the National Digital System for Heat
Health Surveillance. Incidentally,
Mercury touched 39.1°Celsius in Ah-
medabad on Sunday, the highest in
April so far.

Guijarat’s public sector health cen-
tres have been reporting heat stroke,
and other ailments and even sending
nil reports daily to the national sys-
tem. A senior health official said
Guijarat’s reporting rate was 82% in the
first month between March 1 and 31.

Guj reporting rate of heat
ailments highest in India

With 82 percent of all cases reported, Guj tops the list among states;
over 1,900 of the 2,300 centres upload dally reports on IHIP portal

Guijarat has th
in Indiaas over 1,
tres continued to
on the Integrated
Platform (IHIP). T
Integrated Dis
Programme (IDSI

Gujarat’s heat
is at least 25% h

— : other states or Union Territories (UTs)
: in India. Apart from Guijarat, the list of
best reporting regions include the UT
of Dadra and Nagar Haveli which has
more than 50% of centres reporting
hLdt related dxlmenb

Chennai’s scorching summers get hotter

Though on an upward trend, meteorologists and experts note that it is not at an alarming level. When
coronavirus infections are spreading rapidly, the rising temperature and its health impact should not be
forgotten, say doctors

April 11,2021 01:24 am | Updated 03:56 pm IST
K. LAKSHMI, SERENA JOSEPHINE M.
£ SHARE

@ COMMENTS ﬁ READ LATER

month, with a high of 41.2°C, 7.4
degrees above average.



Government of India

- Initiatives

Central
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SECRETARY Mahotsav Byl semsT ysilio.
Dear Colleague,

The Seasonal and Monthly Outlook from Indian Meteorological Department
(IMD) for March-May 2022 predicts zbove normal maximum temperatures over
many arcas of the Country and much higher temperatures in Central, Western and
Northem parts of the Country. Temperatures have already touched 46° Celsius at
some places and deviation up to 6° Celsius from expected normal temperatures have
also been reported.

2. 1 draw your attention to “National Action Plan on Heat Related IHinesses™
(released in July 2021), which is available on website of Union Ministry of Health
& Family Welfare (mohfw.gov.in) and the website of National
Centre for Disease Control {(NCDC)
(httpsinede pov in/WriteR cad Data linki > ).
In addition, T also draw your attention to an Advisory issued by this Ministrv on 15%
March 2022 for Health Facilities on heat rel

preparedness, record maintenance and su Y ®

another communication from NCDC 1o all

escalate heat resilience measures in Health I m I e
this subject was also chaired by Member Sec

all Principal Secretaries of Revenue Depart

onActionplanoaHe

3. 1 would request you to disseminate th
Plan on Heat Related Hinesses™ to all Distriq
heat wave. From 1% March 2022, daily sur
been initiated under Integrated Disease Surv
and Districts. Please ensure that these daily survcillance reports are shared with
NCDC. The daily heat alerts which are being shared by IMD as well as NCDC with
States indicate forecast of heat wave for next 3-4 days and may be disseminated
promptly at District/Health Facility level.
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working population

State
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Action Plan
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Public Health
Education /Health
Promotion in the

state of Tamil

Nadu

d scope in HAP for the

4. Health Deptt, of the State must continuc cfforts on sensitization and capacity
building of medical officers, health staff, grass-root level workers on heat illness, its
carly recognition and management, Health Facility preparedness must be reviewed
for availability of adequate quantities of essential medicines, 1.V. fluids, ice packs,
ORS and all necessary equipment. Availability of sufficient drinking water at all
Health Facilities and continued functioning of cooling appliances in critical areas
must be ensured.
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Our research foot prints ...

| ‘ Jharkhand

Maharashtra

‘ Chattisgarh ‘

Karnataka

‘ Andhra Pradesh ‘

Tamil Nadu




We spread our wings in HEAT RESEARCH......

Intervention

CKD Biomarker . Studies
(eGFR) & Biopsy Samples HEAT PROTECT:
CKDu in Central Multi-country
America and Asia |
— is it the same
disease?

Heat Stress and :
Renal Health

Heat Stress :
Perception :
Occupational heat
exposure(HRIs) :

: Heat and

i pregnancy
{ APO

GIS Mapping Intervention Studies

. GIS for : i Sri Lanka, Nicaragua, India
: Epidemiological :and USA
Physiological _ ! research-Case CKDu etiology
. Responses . Future Heat  Studies . & Si Exposure
Vulnerability Assessment to Proiecﬁon Disease etiology
. : Heat stress and its Health Heat Stress Index For Si-CKDu—multi-
Industrial | impacts  India : country

: Hygiene

: Identified heat as the major
i physical hazard in indoor

" workplaces



Breadth and depth of our heat research ...

* Heat-Related llinesses (HRIs)

AR i
*Physiological changes (HSls)
* Renal Health

*Productivity loss
) ] Maoadarate -

*Molecular level changes

Heat
&

Occupational
Health

¥ | BN
e Accidents




Demographics (N~4000)

Gender and Age Distribution Age
66% sn 2 . -
= =41 38%
"'" T < s o
58% 429 6‘%

Years of Exposure 39%

@
<5 59%
[ J

<5
¥
% Heavy Moderate Heavy Moderate




WBGT exposure in the study sectors
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Self-reported and physiological changes

Sector-wise Distribution OUTDOOR ﬁ _ 2202
of the total study subjects .
INDOOR ﬁi-_ 1785

N

Measured
36%)’ 32%5’
42%
|

48%
eGFR <89 mL/min/1.73 m2

‘89%>

HRI Productivity loss

HS

93%

w \20%

6% °

Self-Reported



Cross-shift changes in HSIs - OUTDOOR WORKERS

Core Body Temperature CBT Difference >1: 11% Post HR =100 bpm: 10 %
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Trend for CBT & HR changes - INDOOR WORKERS

(commercial kitchen)

Core Body Temperature CBT Difference =1 : 30 (10 %)

Diff in HR 210 bpm : 16%
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At-risk worker groups.........

Outdoor Heavy Informal Summer Male
Vs Vs Vs Vs Vs
Study variables Indoor (ref) Moderate (ref) Formal (ref) Winter (ref) Women (ref)
% % % % %
AOR AOR AOR AOR AOR
71 vs 29 70 vs 30 68 vs 32 42 vs 29 67 vs 33
HSI
(Any one) 1.3; 1.2; 0.7; 1.5 1.4
(1.1-1.5) (1.0 -1.4) (0.6 -0.8) (1.1-1.5) (1.1-1.6)
86 vs 14 70 vs 30 85vs 15 63 vs 37 64 vs 35
Kidney Health
eGFR <89 mL/min/1.73 m2 2.3; 1.4; 0.4; 2.1; 3.9;
(1.7 - 3.0) (1.1 - 1.8) (0.3 - 0.6) (1.6 - 2.7) (3.1 — 4.8)
66 vs 34 72 vs 28 66 vs 34 67 vs 37
59 vs 41
Productivity Loss 1.4; 1.8; 1.8; 1.2; "
(1.1-1.7) (1.5 - 2.2) (1.5 - 2.2) (1.0 - 1.5)

Note: AOR: Adjusted for smoking, alcohol & Years of Exposure




Heat Exposure consequences....

(N~4000)
S ey 4
HSI & HRI symptoms Kidney Health Productivity Loss
AOR: 1.3* AOR: 2.3* AOR: 1.4*

95% Cl: 1.1 = 1.5 95% Cl: 1.7 - 3.0 95% Cl: 1.1 = 1.7



Heat and kidney health (e GFR) (N~1550)

Acute conditions

L

Chronic conditions

Prevalence of Acute Kidney Injury

= Above TLV (WBGT2 27.5°C) ®Below TLV (WBGT< 27.5 °C) (Cross-shift changes)

80

N e 27 A% 12% AKI
o i i i gy
00000 0800800 N

Percentage of workers (%)
6 & 8 &

o
I

Stage 1: 291  Stage 2: 80-60 Stage 3a:59-45 Stage 3b:44-30
(Normal) (Mild loss of (Mild - (Moderate-
kidney function) moderate) severe)

Stages of Chronic Kidney Disease




Heat & kidney stones in indoor occupational settings

340 workers from steel
industry

&t |

9 1 steel workers subjected
to renal ultrasound

' Health physician.

33%

______________________________________________

" Clinical judgment & referral
— of a qualified Occupational

______________________________________________

v

30 had positive results for

structural renal anomalies
(cystic kidney, kidney /urethral
stones, urethral stricture)

Of the 30 workers, 25
workers diagnosed with
renal stones. Workers
were from the hot zones.

9% Prevalence of kidney
stones




Heat impacts @ molecular level..

Note: * Adjusted for smoking, alcohol & Years of Exposure;. N: DNA damage present

Comparison of DNA Damage among workers exposed to different heat = :
levels .’ -
A High Heat Exposed Medium Heat Exposed ¢ Low heat exposure [ .50 | .EXPOSED SA_IZ.;S_ . ;
= 40 R § 5
o 35 4
o 34 times A 4
2g 30 L £ N=59 *
?E‘PE oC higher risk 4
i 20 A 81 times
E Q:J 13 N=4'4' N=17 A higher riSk NOTE: C-4 & C-10 - Officeroom area (WBGT=26.0"C)
L 2 E-50 & E-55 - Continuous casting mill (WBGT = 38.7 °C)
Q g ‘ 0 . ‘: * A A E-14,E-17 & E-30 - Coke oven area (WBGT =41.1 'C)
SLT:: g Q : ‘ z P ‘ A _ mif"?snn SAMPLESc _
Z
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WBGT< 27.5 WBGT 27.5 - 30 WBGT >30 ‘ |

NOTE: C-4, C-10 & C-18 - Office room area (WBGT =26.0 "C)
E-50 & E-55 - Continuous casting mill (WBGT =238.7 "C)
E-14.E-17 & E-30 - Coke oven area (WBGT =41.1 "C)



Heat & Women’s Health.....

Adverse
Pregnancy

0 AOR: 3.5% outcomes (APO
32 A’ 95% Cl: 1.7 — 6.9 ( )

Heat & lack of toilets

o About 597 women had
66% inadequate access to toilet
facilities @ work.

Heat Impact on pregnancy
Of the 250 pregnant mothers 39 o Alleshere

Pregnancy

Trimesters mothers had Adverse Pregnancy outcomes

Ovutcomes. (Miscarriage,
. PTB, still birth,
l | — IUGR, birth
l l defect)
* Adverse
. 87% 22% 1 0% outcome at birth:
PTB, LBW, still
birth, IUGR,
birth defect
* Miscarriage or

94% 76.5%

' — Spontaneous
HRIs & HSI Urinogenital issues Urinogenital &  Adverse outcome Miscarriage or abortion
AOR: 1.7* AOR: 1.5* HRIs/HSI at birth Spontaneous abortion
95% Cl: 1.2 - 2.7 95% CI: 1.1 — 2.1 AOR: 2.7%* AOR: 3.8*
95% Cl: 1.2 - 6.3 95% Cl: 1.1 —=13.0

Note: ® Adjusted for Age, Education, SES, & BMI



Heat & eye disorders (N~3000)

| Bl isi | .
Faded color | STy Ve " Pain Heat Exposed Group population

has symptoms of eye-related
illnesses.

Odds Ratio

1.5

Cl:1.1-1.8

Glare i Redness
| Photophobia |



Heat and accidents (N~3000)

(]
\

Workers with Heavy workload had
higher incidence of accidents,

E | injuries and disabilities.

7 .
7%
/

Odds Ratio

3.8

95% Cl: 1.8 — 16.8




Key findings........

2 ?{I' Exposure

O 65.2% of the workers are working above the ACGIH-
TLV, with over 34.8% workers working >TLVs in summer.

Self-Reported

Among the heat-exposed workers, 92.5% 0
reported experiencing heat strain symptoms
irrespective of the season. Measured PhYSIOIOQICCII changes
15% reported productivity loss Prevalence of HSI (43.4%) was higher in summer and

for workers with heavy workload.
Renal Health % @
49% prevalence of eGFR <89 mL/min/1.73 m?2

Women Health

and significantly associated with level of heat
g Y Lack of sanitation and toilet facilities — additional risk

exposure, work category, and occupation

O factors 32% reported APO and was significantly
associated with heat exposure after adjusting for potential
confounders.

Vulnerable groups: Informal workers, performing heavy workload & outdoors



Evidence for Heat on Renal health
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Occupational Heat Stress Impacts on Health and Productivity in a Steel @Dn vt
Industry in Southern India
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Abstract

Statement of the Problem: Warkers labouring in high thermally stressful environments are subjected to heat-strain and risks of
heat-related health issues.

Methodalogy A cross-sectional study was conducted with 700 workers engaged in heavy/moderate labour from various
organised occupational sectors in India. Wet Bulb Globe Temperatures(WBGT) and heat-strain indicators such as Core-body-
temperature{CET), Heart-Rate(HR), Sweat.-Rate(SwR), Urine-Specific- Gravity(ISG) were measured. A questionnaire captured self.
reparted health symptoms of workers.

Findings About 73% of the WEGT measurements wera abave prescribed limits(Range 26 5°C-38.7°C) and WBGT=31 0°Cwas
associated with significantly more heat-related health concems among workers(89% vs 34%). Measured heat-strain indicators
were above accepted levels for 60% workers, 72% had symptoms of dehydration and 42% suffered from urogenital issues. Warkers
had 1.4 times higher ¢dds of heat-strain at WBGTs=29.0°CIC1 1.06 to 1.95; p=0.019), that was more prongunced during hotter
seasons (C11.41to 253, OR=1.9, p=0.0001) with significant increases in heat-related illnessesiX2=66.088; p=4.311e-16) and
preductivity losses(X2=62 68:p=0.024*10121. High prevalence of kidney stones and adverse renal issues(9%) in steelindustry was
signifizantly associated with years of chronic heat exposures(t=-2 3823, df=566.628, p-value=0.02008, 953 C1 0.44-003).

Conclusion The results demonstrate that high-heat conditions and minimum coaling interventions that are commaon in many
occupations could create a 'silent epidemic” of kidney-related ilinesses without appropriate work practices in tropical settings. The
study results warrant an urgent need for further in-depth research with a multi-targeted seasonal approach to identify causalities
and to develop and implement appropriate preventive measures to avert adverse effects o

rising temperature scenaria as Climate Change proceeds.

eat on the working population in the
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Association between occupational heat stress and DNA damage in lymphocytes
of workers exposed to hot working environments in a steel industry in Southern
India
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ABSTRACT ARTICLE HISTORY
QOccupational heat stress apart from adverse heat-related health consequences also induces DNA Received 23 December 2018
damage in workers exposed to high working temperatures. We investigated the association Revised 3 June 2019
between chronic heat exposures and Micronudei (MN) frequency in lymphocytes of 120 workers Accepted 7 June 2019
employed in the steel industry. There was a significant increase in the MN-frequency in exposed KEYWORDS

workers compared to the unexposed workers (X* = 47.1; p < 0.0001). While exposed workers had Occupational heat stress;
higher risk of DNA damage (Adj. OR = 23.3, 95% Cl 8.0-70.8) compared to the unexposed physiological strain; DNA
workers, among the exposed workers, the odds of DNA damage was much higher for the workers damage; lymphocyte;

exposed to high-heat levels (Adj. OR = 81.4; 95% Cl 21.3-310.1) even after adjusting for micronucleus
confounders. For exposed workers, years of exposure to heat also had a significant association

with higher induction of MN (Adj. OR = 29.7; 95% Cl 2.8-315.5). Exposures to chronic heat stress

is a significant occupational health risk including damages in sub-cellular level, for workers.

Developing protective interventions to reduce heat exposures is imperative in the rising tem-

perature scenario to protect millions of workers across the globe.

Introduction particular, the southern region is most influenced
by climatic fluctuations [15], has high-heat condi-
tions for the most part of the year that largely influ-
ences the indoor workplace temperatures [16]
further worsened by heat generated from the pro-
cesses with consequent undesirable health and pro-
ductivity [10,17-19].

Earlier reports have shown that heat stress not
only inhibits DNA repair processes but can also act
as a DNA damaging agent [20,21]. Some animal and
human studies concluded that oxidative stress is the
main factor responsible for DNA damage caused by
heat stress [20,22]. The oxidative stress and resultant
altered cellular redox environment within the cells
cause protein degradation, DNA damage, cell death
[23], compromised sperm quality and an increased
risk of infertility [24,25]. It was reported that workers
exposed to high heat conditions had high levels of
DNA damage and over-expression of HSP70 levels
[26,27]. Rocket et al. [28] showed that the expression
of a number of DNA repair genes such Oggl, XPG
and Rad54 were all down-regulated when DNA

Globally, a rise in temperatures has paved the way
for health threats for millions of people [1,2]. Excess
heat exposures is not only an environmental threat
but also an occupational hazard for a large worker
population engaged in hard manual labor in tropical
settings [3] exposed to heat stress and strain [4].
Workers in high-heat industries such as iron and
steel, foundries, smelters, brick—ﬁring and ceramic,
glass and rubber, bakeries, commercial kitchens, and
mining are already subjected to high heat exposures
on a day-to-day basis and have high potential for
heat-related illnesses like heat exhaustion, heat
stroke, and death [5-9] which is likely to increase
in the future climate change scenario [10,11].
According to the reports of global climate risk
index [12], India is classified under the most vulner-
able regions exposed to extreme weather conditions
with resulting huge economic loss due to heat-
induced decreased health, work capacity, productiv-
ity consequences, and fatalities [8,13,14]. In
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PROJECT HEAT-PROTECT

Heat
Action

Understand the
issue and needs

Vulnerable
groups

=|dentify the heat vulnerable
working population

=»Gather stakeholder awareness
on HRIs, its symptoms, coping
mechanism, if any.

" Monitor workers’ cumulative
heat exposures and HRIs/HSIs
and CKDu.

®"Observe existing interventions
and feasible solutions

=Stakeholder needs for
workplace heat intervention

Implementation
methods

Effectiveness

=" Heat waves: early warning and
health promotion.

® Tailored interventions to suit

individual and workplace needs.

= Outdoor workplace : Rest-
Water-Shade-Sanitation (RWS-
S) — Glaser & Flouris

= |ce slurries and clothing — Jason
Lee

" [Indoor workplace: Industrial
Hygiene

Change in heat exposure
levels and their response
evaluation (worker-
perception, HRI episodes,
expense-reduction.
improved efficiency,
physiological indicators)

Published case definitions
(Wegman et al., 2018)

What is accepted, feasible
and sustainable?
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Intervention in collaboration with.......

Academics
»FAME Laboratory (Department of Exercise Science University of
Thessaly), Greece
»National University of Singapore
»Department of Remote Sensing, Anna University, Chennai
Government department
»Labour ministry (DGFASLI), GOI
» Directorate of Medical Services (Occupational Health Cell),
» Medium and Small-Scale Enterprises (MSMEs), Chennai
» Department of Atmospheric Sciences, |IT Delhi
NGOs
» Lalsla Network, USA
» Unorganized Worker Federation (UWF)
»Dvara Health Finance (DHF)
» Rotary Club of Chennai
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Ovuireach activities: Education & Awareness
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Cooling interventions for out door workers: Chicas, R., Xivhtecutli, N., Dickman, N.E., Scammell, M.L., Steenland, K., Hertzberg, V.S. and McCauley, L.,

2020. Cooling intervention studies among outdoor occupational groups: A review of the literature. American Journal of Industrial Medicine, 63(11), pp.988-
1007.




COLLABORATION & FUTURE STEPS

Heat and biomarkers WRS, Passive cooling
e __ NI
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India Heat Team at work...




Can we make a change?




INI?IA HEAT TEAM POLICIES
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Extreme Heat Danger

| Walking after 10 AM not recommended |
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