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Content overview…………..
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• Global & Indian heat scenario

• Need for heat studies in India

• Our Research foot prints in heat research 

• The Evidence 

• Key findings

• Collaboration and future steps
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- till 

date
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2022

NIHR, UK
Centre on Non-Communicable 

Diseases and Environmental 

Change

SRIHER

We are recognized by…

WHO
Collaborating Centre

For Occupational and

Environmental Health

ILO
International 

Labour

Organization

ICMR, India 
Centre for Advanced 

Research on Air Quality, climate 

and Health 



Research grants, Industrial Hygiene and Academics

Key 

positions

• Elected board 

Member, CENCAM.

• Scientific Advisory 

Member, La isla 

network.

• Steering committee 

member, DEGREE & 

NIHR.

• Expert CC member, 

GOI

110
Industrial

Consultancies

5000
WBGT

Measurements

PhD Scholars

guidance

12
Post graduate

Courses & guidance

10

$1,25,573
Total grant generated from 

projects for OSH research 



• 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

Heatwaves in India…..



Heat status in India…

In March- April  2022 India
and Pakistan experienced 
heatwave 30 times more 
likely to have happened 

because of climate change.

Gujarat reports the greatest 

number of HRIs cases among 

states, accounting for 82% of 

all cases reported.

In June of 2019, more 
than100 heat-related 
deaths were reported 
from three districts of 
Bihar.

April was Chennai's hottest 

month, with a high of 41.2˚C, 7.4 

degrees above average.

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.



Government of India - Initiatives

Central State

National Heat 

Action Plan 

Dissemination

Public Health 

Education/Health 

Promotion in the 

state of Tamil 

Nadu

Mobile 

Drinking water 

vans are 

stationed in 

Ahmedabad 

Municipal 

Corporation

Limited scope in HAP for the 
working population



Our research foot prints …

Delhi

Maharashtra

Karnataka

Tamil Nadu

Chattisgarh

Jharkhand

Jakarta, 

Indonesia

Andhra Pradesh



2010 

to

2012

Identified heat as the major 

physical hazard in indoor 

workplaces

Industrial 

Hygiene

2012 

to

2014

Occupational heat           

exposure(HRIs)  

Heat Stress

Perception

2013 

to

2016

Physiological

Responses
Vulnerability Assessment to 

Heat stress and its Health 

impacts

Heat Stress and 

Renal Health

We spread our wings in HEAT RESEARCH……

Future Heat 

Projection
Heat Stress Index For 

India

2017 

to

2020

CKD Biomarker    

(eGFR) & Biopsy Samples

CKDu in Central 

America and Asia 

– is it the same 

disease? 
2018 

to

2020

GIS Mapping
GIS for 

Epidemiological 

research-Case 

Studies      

2020 

to

2022

CKDu etiology

& Si Exposure
Disease etiology 

Si-CKDu–multi-

country

Intervention Studies
Sri Lanka, Nicaragua, India 

and USA

Heat and 

pregnancy
APO

Intervention 

Studies
HEAT PROTECT: 

Multi-country



Male & 
Female

Summer & 
Winter

Heavy & 
Moderate -
workload

Formal & 
Informal

Outdoor 
&Indoor

Breadth and depth of our heat research …

Heat

&

Occupational 

Health

• Heat-Related Illnesses (HRIs)

•Physiological changes (HSIs)

• Renal Health 

•Productivity loss

•Molecular level changes

•Women’s health 

•Eye & Cataract

• Accidents



Demographics (N~4000)

Gender and Age Distribution

41%

59%

≥5

<5

Years of Exposure

45%

55%

≥5

<5

34%66%
45%

55%

≥41

<40

Age

38%

62%

≥41

<41

61%58%

Heavy Moderate Heavy Moderate

39%42%



WBGT exposure in the study sectors 
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Sector-wise Distribution

of the total study subjects 

Self-reported and physiological changes

1785

2202

INDOOR

OUTDOOR

Measured 

Physiological

Self-Reported

HSI
42%

36%

eGFR ≤89 mL/min/1.73 m²

48%

32%

HRI

93%

89%

Productivity loss

20%

6%



Cross-shift changes in HSIs  - OUTDOOR WORKERS

Core Body Temperature Heart rate
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Trend for CBT & HR changes - INDOOR WORKERS 

(commercial kitchen)

Heart rate Diff in HR  ≥10 bpm : 16%
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At-risk worker groups……… 

Study variables

Outdoor 

vs 

Indoor (ref)

Heavy 

vs 

Moderate (ref)

Informal 

vs 

Formal (ref)

Summer 

vs 

Winter (ref)

Male 

vs 

Women (ref)

%

AOR

%

AOR

%

AOR

%

AOR

%

AOR

HSI 

(Any one)

71 vs 29

1.3;
( 1.1- 1.5)

70 vs 30

1.2; 
(1.0 – 1.4)

68 vs 32

0.7; 

(0.6 – 0.8)

42 vs 29

1.5 
(1.1-1.5)

67 vs 33

1.4 
(1.1-1.6)

Kidney Health

eGFR ≤89 mL/min/1.73 m² 

86 vs 14

2.3; 
(1.7 - 3.0)

70 vs 30

1.4; 
(1.1 – 1.8)

85 vs 15

0.4; 

(0.3 - 0.6)

63 vs 37 

2.1; 
(1.6 - 2.7)

64 vs 35 

3.9; 
(3.1 – 4.8)

Productivity Loss

66 vs 34

1.4; 
(1.1 - 1.7)

72 vs 28

1.8; 
(1.5 - 2.2)

66 vs 34

1.8; 
(1.5 - 2.2)

67 vs 37

1.2; 
(1.0 - 1.5)

59 vs 41 

NA

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



Heat Exposure consequences….

(N~4000)

Kidney Health

AOR: 2.3*

95% CI: 1.7 – 3.0

Productivity Loss

AOR: 1.4*

95% CI: 1.1 – 1.7

HSI & HRI symptoms 

AOR: 1.3*

95% CI: 1.1 – 1.5



Heat and kidney health (eGFR) (N~1550) 

Chronic conditions Acute conditions

Prevalence of Acute Kidney Injury 

(Cross-shift changes)
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Heat & kidney stones in indoor occupational settings  

Of the 30 workers, 25

workers diagnosed with

renal stones. Workers

were from the hot zones.

33%

Clinical judgment & referral 

of a qualified Occupational 

Health physician.

340 workers from steel 

industry

91 steel workers subjected

to renal ultrasound

30 had positive results for 

structural renal anomalies  

(cystic kidney, kidney/urethral 

stones, urethral stricture)

9% Prevalence of kidney 

stones



Heat impacts @ molecular level..

Note: ∞ Adjusted for smoking, alcohol & Years of Exposure;. N: DNA damage present
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Comparison of  DNA Damage among workers exposed to different heat 
levels 

High Heat Exposed  Medium Heat Exposed Unexposed

N=44 N=17

N=59

81 times 

higher risk

34 times 

higher risk

Low heat exposure

WBGT >30
High heat 

WBGT 27.5 – 30
Medium heat

WBGT< 27.5
Low heat Metafer Systems 



Heat & Women’s Health…..

HRIs & HSI 

AOR: 1.7*

95% CI: 1.2 – 2.7

94% 76.5%

Urinogenital issues

AOR: 1.5*

95% CI: 1.1 – 2.1

Heat & lack of toilets Heat Impact on pregnancy

87%

Urinogenital & 

HRIs/HSI

3 
Trimesters

66%
About 597 women had 

inadequate access to toilet 

facilities @ work.

Adverse 

Pregnancy 

outcomes (APO)

• All adverse 

Pregnancy 

outcomes 

(Miscarriage, 

PTB, still birth, 

IUGR, birth 

defect)

• Adverse 

outcome at birth: 

PTB, LBW, still 

birth, IUGR, 

birth defect

• Miscarriage or 

Spontaneous 

abortion

22%

Adverse outcome 

at birth

10%

Miscarriage or

Spontaneous abortion

AOR: 2.7*

95% CI: 1.2 – 6.3

AOR: 3.8*

95% CI: 1.1 – 13.0

Of the 250 pregnant mothers 39 
mothers had Adverse Pregnancy 

Outcomes.

32%
AOR: 3.5*

95% CI: 1.7 – 6.9

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



Blurry vision
Faded color

Glare Redness
Photophobia

Pain

13.3%

Heat Exposed Group population 

has symptoms of eye-related 

illnesses.

CI: 1.1 – 1.8

Odds Ratio

1.5

Heat & eye disorders (N~3000)



7%

Workers with Heavy workload had 

higher incidence of accidents, 

injuries and disabilities.

95% CI: 1.8 – 16.8

Odds Ratio

3.8

Heat and accidents (N~3000)



Key findings……..

65.2% of the workers are working above the ACGIH-

TLV, with over 34.8% workers working >TLVs in summer.

Exposure

Self-Reported

Among the heat-exposed workers, 92.5%
reported experiencing heat strain symptoms 

irrespective of the season. 

15% reported productivity loss

Measured Physiological  changes

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 m² 

and significantly associated with level of heat 

exposure, work category, and occupation 

Women Health
Lack of sanitation and toilet facilities – additional risk

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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Evidence for Heat & DNA damage, Indoor/Outdoor vulnerability



Publications on Heat o Women’s health

NEED FOR ACTION
With or without evidence –

Urgent Intervention



Intervention studies by the collaborators…….

Learning from each other’s experiences………

NO TIME TO LOOSE…. 



PROJECT HEAT-PROTECT  

Heat 

Action 

Plan

Understand the 

issue and needs 

Implementation 

methods
Effectiveness

Vulnerable 

groups

Identify 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

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

 Ice 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?



Heat-related 
health risks: 
prepare, 

prevent, mitigate 
& adapt

Preparation 
through 

collaborative 
partnership

Capacity 
building among 

HCWs

Outreach to 
improve 

awareness

Implement 
preventive & 

adaptive 
measures

• Collaborate with weather stations and states to 

effectively disseminate alerts.

• Collaborate on HAP with state, national agencies 

and international organizations.

• Conduct vulnerability & interventions studies.

• Partner with researchers to implement 

interventions.

• Training of HCWs on preventive measures, 

effective diagnosis and first aid treatment for 

HRIs @ district, state and national level

• Heat illness preparedness at OH centers

• Training on Do’s and Don’ts.

• Disseminate information on heat risks and 

production measures through print, social and 

broadcast media.

• Conduct workshops.

• School heat and climate change education 

program.

• Provide Water Rest and Shade.

• Strategies to reduce heat exposures, including 

cool roofs, trees, shades, and adaptive 

personal clothing.

• Integrate HAP with development plans and 

SDG goals and as CSR for informal sectors.

PROJECT HEAT-PROTECT  



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, IIT Delhi
NGOs

LaIsla Network, USA

Unorganized Worker Federation (UWF)

Dvara Health Finance (DHF)

Rotary Club of Chennai



Indoor interventions………….

Heat shields Core Kooler® Rehab Chair 
(Rs. 9000)

Arm cooling Cool paints and tiles

Energy efficient HVLS fans
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Educate and                                                                                   
Awareness…..

Cooling interventions for out door workers: Chicas, R., Xiuhtecutli, 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.

Outreach activities: Education & Awareness



COLLABORATION & FUTURE STEPS

WRS, Passive cooling

SRIHER 

Centre for 

CC, Heat 

and Human 

Factors

La Isla, 

FAME, NSU
Heat Stress   

Interventions

Arvind Eye 

Hospitals 

Group
Heat & Cataract

NGOs(SEWA/

SNEHA & 

Welcome trust

Women’s Health 

& pregnancy 

outcome

Swedish 

Research 

Council
Heat, Air 

Pollution & 

Biomarkers

Swedish Research 

Council
Kidney Biopsy 

NIHR
Heat stress and 

Kidney Health

Heat and biomarkers 

Heat, Renal health Productivity & Economic loss



India Heat Team at work… 



Can we make a change?



POLICIES

PROTECTION

PREPARDNESS 

THANK YOU

Email: vvidhya@ehe.org.in


