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Backgr ound 

Climate change is the largest threat to human health in recent times (1). The countries 

from Global South, like India, are particularly impacted by the health impacts of 

climate change. These include an increase in heat-related morbidity, respiratory 

illnesses malnutrition, injuries during extreme events, altering of the geogr aphic 

range and seasonality of certain infectious diseases, diarrhea, mosquito-borne 

diseases, etc. To give some examples, a total of 3,775 deaths were reported due to 

heat-related illness in India during 2015 -2019 (2) or nearly 12.5% of deaths in India 

can be attributed to air pollution (3). 

Further, climate change affects the social and environmental determinants of health 

like disturbing food -producing ecosystems, air quality the safety of drinking water, 

and the security of shelter. The population from rural areas directly depends on 

climate- sensitive sectors and natural resources for their livelihoods. When health 

impacts are assessed with an equity lens, climate-sensitive health risks are 

disproportionately experienced by the most vulnerable sections of the population.  

India is gradually realizing the urgency to establish well -prepared and responsive 

health systems to combat health risks posed by climate change. The macro-level 

policy like National Program on Climate Change and Human Health (NPCCHH) 

drafted in 2018 is pioneering the healthcare delivery strengthening, through thematic 

action plans, convergence, advocacy and capacity-building initiatives. The individual 

state actions are also noteworthy, such as, Chhattisgarh state in India has solarised 

over 1,400 community health centres and pledged to attain 100% solarisation. This 

will help to reliably manage cold chains for medicines and vaccines. (4) 

2ÛÙÌÕÎÛÏÌÕÐÕÎɯÏÌÈÓÛÏɯÚàÚÛÌÔÚɯÐÚɯÖÕÌɯÖÍɯÛÏÌɯÒÌàɯÏÌÈÓÛÏɯÈËÈ×ÛÈÛÐÖÕɯÚÛÙÈÛÌÎÐÌÚȭɯɁ/ÌÖ×ÓÌɂɯ

are an integral part of a discourse about health system strengthening. Their role does 

not remain limited to being passive beneficiaries of programs. The landmark health 

ÚàÚÛÌÔɯÍÙÈÔÌÞÖÙÒÚɯÓÐÒÌɯÛÏÌɯ6'.ɯ!ÜÐÓËÐÕÎɯ!ÓÖÊÒÚɯÍÙÈÔÌÞÖÙÒɯÈËÝÖÊÈÛÌɯɁ×ÌÖ×ÓÌɂɯÛÖɯ

be at the centre of discourse. (5) In the case of climate change-responsive health 

systems, the role of people and bottom-up approaches must be explored. The health 
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impacts of climate change are a complex problem, operating through many indirect 

×ÈÛÏÞÈàÚȭɯ(ÍɯÛÏÌɯÚàÚÛÌÔÚɯÈÙÌɯÕÖÛɯÙÌÚ×ÖÕÚÐÝÌɯÛÖɯ×ÌÖ×ÓÌɯÈÕËɯËÖÕɀÛɯÐÕÛÌÎÙÈÛÌɯÛÏÌÐÙɯÝÖÐÊÌÚɯ

and active participation, they are likely to fail. The systems, therefore, require context-

specific, flexible, adaptive health responses. - demanding bottom -up approaches and 

active community engagement. 

People's beliefs about how climate change would affect their health have been 

investigated among residents in both industrialized and developing nations. (for 

example, 6-12) Still, there is a lot to be explored as climate change and health are 

constantly changing domains.  

Do people know about climate change? What are their daily life experiences associated 

with climate change and health? What are their experiences and participation with 

ÌßÐÚÛÐÕÎɯ ÏÌÈÓÛÏɯ ÚàÚÛÌÔɯ ËÖÔÈÐÕÚȳɯ 2ÜÊÏɯ ØÜÌÚÛÐÖÕÚɯ ÈÙÌɯ ÐÔ×ÖÙÛÈÕÛɯ ÐÍɯ ɁÉÖÛÛÖÔ-Ü×ɂɯ

approaches are to be developed to envision the climate- responsive health systems of 

the future.  

With this premise, Prayas health group initiated the exploratory action research work 

in villages of Bhor block of Pune district, Maharashtra. The work is ongoing and 

nascent- one year old. The work is dual - preparing communities and learning from 

communit ies. The work broadly aims to explore the scope and possible opportunities 

to integrate the climate change lens into village-level health systems. 

 

 

A glimpse of the health system structure in India including the village level 

 

The present case study aims to reflect upon the account of work completed from 

August 2022 to March 2023 and disseminate the important lessons learnt during the 

process. 

Block hospital/Community Health centre for 4PHCs 

with Specialized services 

Sub-centres for  5-6 villages (most peripheral  contact 

point  for village) & Primary Health centres as a  

Referral Unit for 6 Sub Centres 

Village community & ASHA  
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The focus of this case study is - Advocacy and communications on health and climate 

change, Health vulnerabilities to climate change, and Preparedness and or response of 

healthcare systems to climate-sensitive illnesses. 

3ÏÌɯÔÈÐÕɯÛÏÌÔÈÛÐÊɯÈÙÌÈɯÈËËÙÌÚÚÌËɯÐÕɯÛÏÌɯÊÖÕÛÌßÛɯÖÍɯÊÓÐÔÈÛÌɯÊÏÈÕÎÌɀÚɯÏÌÈÓÛÏɯÐÔ×ÈÊÛÚɯ

ÞÈÚɯɁ,ÖÉÐÓÐáÐÕÎɯÛÏÌɯÏÌÈÓÛÏɯÊÖÔÔÜÕÐÛàɂȭɯ3ÏÌɯÖÛÏÌÙɯÚ×ÌÊÐÍÐÊɯÛÏÌÔÈÛÐÊɯÈÙÌÈÚɯ×ÙÌÚÌÕÛɯÈÚɯ

a part of dialogues were- extreme heat, air pollution, water and sanitation, disaster ris k 

reduction, infectious diseases, food systems and nutrition, clean energy, and reducing 

health inequalities.  

 

Research Question  

How can community -level processes and mechanisms enable the existing health 

system to integrate the climate change dimension?  

The research question is primarily explanatory in nature. In the research question, the 

ÛÌÙÔɯɁ×ÙÖÊÌÚÚÌÚɯÈÕËɯÔÌÊÏÈÕÐÚÔÚɂɯÐÔ×ÓàɯÛÏÌɯÔÌÈÕÐÕÎɯÖÍɯÈɯÚÌÙÐÌÚɯÖÍɯÌÝÌÕÛÚɯÛÖɯ×ÙÖËÜÊÌɯ

the results, systematic interrelationships between parts and the actions through whic h 

changes manifest. The starting point for the research question assumes the 

positionality that there might be existing community -level processes and mechanisms 

within the health system, which need to be documented.  

Currently, the bottom -up approach to strengthening climate -responsive health 

systems is inadequate in India to the best of our knowledge. For instance, a recent- 

most report about heatwave adaptation in India by the Centre for Policy Research 

identified th at most heat action plans in India are not built for the local context and 

advocated conducting more localized holistic vulnerability assessments. (13) The 

×ÙÌÚÌÕÛɯ ÊÈÚÌɯ ÚÛÜËàɯ ÎÌÕÌÙÈÛÌÚɯ ÐÕÍÖÙÔÈÛÐÖÕɯ ɁÍÖÙɯ ×ÖÓÐÊàɂɯ ÞÏÌÙÌɯ ÛÏÌɯ ÌÝÌÕÛÜÈÓɯ ÊÈÚÌɯ

audience is the stakeholders involved in policy planning and implementation. The 

case study would also benefit community engagement components under NPCCHH 

action plans and advocacy. 

 

Process 

The process of the present initiative was planned partially. However, the process also 

ÌÔÌÙÎÌËɯÚ×ÖÕÛÈÕÌÖÜÚÓàɯÐÕɯÈɯɁÚÕÖÞÉÈÓÓɂɯÔÈÕÕÌÙɯÞÏÌÙÌɯÖÕÌɯÈÊÛÐÖÕɯÖÙɯÊÖÕÚÜÓÛÈÛÐÖÕɯÞÐÛÏɯ

stakeholders lead to another one. The community perspective on climate change and 

health systems needs to be studied in real-ÓÐÍÌɯÚÌÛÛÐÕÎÚȭɯ ɯɁÕÈÛÜÙÈÓÐÚÛÐÊɂɯÜÕËÌÙÚÛÈÕËÐÕÎɯ

ÖÍɯÛÏÌɯÐÚÚÜÌɯÞÈÚɯÙÌØÜÐÙÌËɯÖÝÌÙɯɁÊÖÕÛÙÖÓÓÌËɂɯÌß×ÌÙÐÔÌÕÛÚȭɯ3ÏÌÙÌÍÖÙÌɯÛÏÌɯɁÍÓÌßÐÉÓÌɂɯÊÈÚÌɯ

approach was preferred with no tight pre -specifications. Multiple interpretations of  

the same experience were possible to be documented to enhance the knowledge about 

gaps. The context in which the health system currently functions was captured.  
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Case definition: 3ÏÌɯÚ×ÌÊÐÍÐÊɯÊÈÚÌɯÏÌÙÌɯÞÈÚɯËÌÍÐÕÌËɯÈÚɯɁÛÏÌɯÝÐÓÓÈÎÌɯÊÖÔÔÜÕÐÛÐÌÚɯÈÚɯÈɯ

×ÈÙÛɯÖÍɯÛÏÌɯÏÌÈÓÛÏɯÚàÚÛÌÔɂȭɯ3ÏÌɯÝÐÓÓÈÎÌɯÊÖÔÔÜÕÐÛàɯÏÈËɯÈɯ×ÙÌ-defined fixed boundary 

however, its interactions and interconnections with other sub -systems (like health sub-

centres, health centres, anganwadis etc.) were taken into consideration. 

 

Setting  

 
 Bhor block in the Pune district of Maharashtra, India 

 

Bhor block in the Pune district of Maharashtra state was purposively selected for 

pragmatic reasons based on the budget and time resources available with the research 

team. The Bhongavali Primary health centre from Bhor and three sub-centres (Health 

and wellness centres) under it, Nhavi, Sarola and Kikvi - have a total of 16 village 

communities under their catchment area. Out of these, 9 villages were selected for this 

exploratory initiative as units of activity. Two volunteers from a community - based 

organizati on from the same location were selected. The training was given to both 

regarding Climate change & its health impacts. The training booklet prepared in 

simple Marathi language made by Prayas health group was used. These two we 

ÙÌÍÌÙÙÌËɯÛÖɯÈÚɯȿÊÖÔÔÜÕÐÛàɯÓÌÝÌÓɯÍÈÊÐÓÐÛÈÛÖÙÚɀɯÉÌÛÞÌÌÕɯÛÏÌɯÝÐÓÓÈÎÌÚɯȫɯ/ÙÈàÈÚȭ3ÏÌÐÙɯÙÖÓÌÚɯ

were to go to villages, meet Sarpanch, Upsarpanch and other gram panchayat 

members, Village health & sanitation committee members & other eminent villagers, 

inform them  about the initiative & sched ule the next plan of action.  

 

Series of Actions  

Preparatory sharing learning dialogues with villages  aimed at rapport establishment 

with villages. This also helped to identify formal and informal leaders, map 

stakeholders and also identify potential sub -groups with whom separate meetings 
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can be conducted. It was also noted that basic information about climate change given 

in a simplified way was well received by the villagers and it was important to open 

the conversation. 

 
The series of actions snapshot 

 

Preparatory sharing learning dialogues with villages  aimed at rapport establishment 

with villages. This also helped to identify formal and informal leaders, map 

stakeholders and also identify potential sub -groups with whom separate meetings 

can be conducted. It was also noted that basic information about climate change given 

in a simplified way was well received by the villagers and it was important to open 

the conversation. 

The use of classic Participatory Rural Appraisal (PRA) tools in the Climate change 

& health system context  was carried out in the follow -up meetings. The tools like 

listing and ranking, timeline, case vignettes, and village profiling were used. The 

process emerged in consultation with the villagers themselves. The dialogue also 

sometimes churned debates and conflicts within the village system which were 

facilitated by the research team. The dialogue also helped villagers to establish the 

connections between climate change, health and social determinants of health. 

Action -oriented dialogues  with villages reflected upon the adaptive measures 

through which climate -sensitive actions can be integrated into the existing health 

system. The potential of platforms and roles like village health action plans, VHSNC, 

and ASHA were understood for micro -level policy advocacy opportunities. It als o 

attempted to develop a village action group of core members. Capacity-building 

sessions needed at the village level were identified. 

Cross-learning & feedback conversations with other stakeholders  were extremely 

essential to keep the momentum of villagers active and to complete the systemic 

loops. As and when needed, informal and formal dialogues with other stakeholders 
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were carried out and relevant actions were initiated/ advocated by the Prayas health 

group.  

 

The quantum of work covered in an ongoing initiative to date  

    

Coverage area The initiative is impacting 9 villages covering 9000+ 

population  

Village -level dialogues and 

cross-learning conversations 

A total of 30 dialogues have been carried out pitching 

approximately 350 individuals  

 

 

Contribution of the programme in delivering better health outcomes  

Learning 1 :  People can play an active and crucial role in climate -induced health 

vulnerability mapping   

 

People cannot be viewed as passive beneficiaries of any top-down program. They do 

not necessarily need an outside ɁÚ×ÖÖÕ-ÍÌÌËÐÕÎɂɯ ÖÍɯ ÊÓÐÔÈÛÌɯ ÊÏÈÕÎÌɯ ÈÕËɯ ÏÌÈÓÛÏ 

ÈÚÚÖÊÐÈÛÌËɯÒÕÖÞÓÌËÎÌɯÛÖɯÉÌɯÚÏÈÙÌËɯÞÐÛÏɯÛÏÌÔɯÐÕɯÈɯɁÖÕÌ-ÚÐËÌËɂɯÔÈÕÕÌÙȭɯ"ÖÕÛÌßÛÜÈÓɯ

 (Left) Timeline mapping process in one of the villages and (right) sub-group meetings with women and 

marginalized group participants 
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vulnerability can be extracted from the lived realities of people. However, it must be 

noted that people might need anchors/ interconnections to view climate and health 

systems as a whole. Such a collaborative exercise can help to map the local 

vulnerability and generate a set of micro -scale adaptive capacity actions. 

During sharing -ÓÌÈÙÕÐÕÎɯËÐÈÓÖÎÜÌÚȮɯÈɯÕÜÔÉÌÙɯÖÍɯɁÊÓÜÌÚɂɯÞÌÙÌɯÈÊÛÐÝÌÓàɯ×ÙÖÝÐËÌËɯÉàɯ

the people. For example - Degradation of land with changing climate and increasing 

use of fertilizers, chronic water scarcity, increased salinity of water, delayed and 

unpredi ctable monsoons and vector and water-borne diseases associated with those, 

seasonal flu among children, polluted air in villages near the national highways. 

'ÖÞÌÝÌÙȮɯÍÈÊÐÓÐÛÈÛÐÖÕɯÞÈÚɯÕÌÌËÌËɯÛÖɯɁÑÖÐÕɯÛÏÌɯËÖÛÚɂɯÈÕËɯÔÈÒÌɯÛÏÌɯÓÐÕÒÚɯÉÌÛÞÌÌÕɯÏÌÈÓÛÏɯ

issues with climate change more visible to the people. 

Takeaway for program implementing agencies/ policymakers - 

Mapping contextual vulnerability was an immediate outcome of this process. The 

vulnerability mapping provides a guiding tool for the village health actions. Its 

prerequisite is a collaborative dialogue which can be generated if 

¶ ÛÏÌɯ ɁÛÞÖ-ÞÈàɂɯ ËÐÈÓÖÎÜÌɯ ×ÙÖÊÌÚÚÌÚɯ ÈÙÌɯ ÐÕÊÖÙ×ÖÙÈÛÌËɯ ÐÕÛÖɯ ÛÏÌɯ ÝÜÓÕÌÙÈÉÐÓÐÛàɯ

mapping tools  

¶ the appealing tools (like pictorial ones) are used to enhance participation 

¶ the real-life cases are extracted through the discussion 

¶ the role of multiple sectors and life domains (like livelihood, lifestyle etc) is 

brought into the discussion  

 (Left) Vulnerability mapping emerged after village dialogues- a ready-made tool for village 

panchayat. (Right) Pictorial charts to explain climate change in a simplified manner 
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¶ the anchors of climate and health linkages are provided creatively by the 

facilitators  

 

Box 1: Caution if you have diabetes -hypertension and if you are working in 

extreme heaté!!! 

 

Case A. In March 2022, Sumatibaai from Diwevadi village followed her daily routine and 

went to accomplish her agricultural work. The afternoon heat was at its peak. After a day-

long work in the field, 59-year-old Sumatibaai felt dizzy and fell.  Sumatibaai was a diabetes 

and hypertension patient. Her daughter-in-law gathered people, they made Sumatibaai drink 

water and took her home. The evening she again started feeling restless. The private hospital 

was 8 kms away. Sumatibaai was admitted there but after an hour, she expired due to cardiac 

arrest. 

 

Case B. Diwevadi village witnessed a death in another family in the same month and followed 

a similar pattern. He postponed drinking water when he was occupied with day-long 

agricultural field work. When he returned home by evening, the symptoms like headache, 

fever and disorientation popped up. His demise occurred when he was taken to the hospital. 

 

The Diwevadi villagers were uncertain whether working in extreme heat caused these 

incidents but then have determined to take extra care of elders in their families during 

summers henceforth. Facilitators planned to conduct a heat-stress prevention training for 

the villagers. 

Box 2: Collaborative dialogues to join the multi -sectoral pieces of the òclimate 

and healthó puzzle 
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Learning 2: Existing health system provides ample opportunities to integrate 

the climate change dimension  

A parallel system cannot be designed to implement the actions against climate 

change-imposed health problems. Existing structures under National Health Mission 

provide various opportunities to integrate the climate change dimension. The 

dialogues with peop le and other stakeholders revealed the following opportunities 

which can be utilized for the climate change purpose. 

 

Sr 

No 

 

An existing 

component of the 

health system to be 

approached 

 

Examples of 

challenges in the 

current scenario  

Examples of opportunities  

to Incorporate the climate 

change dimension  

1 

The Accredited Social 

Health Activist 

(ASHA) - This 

programme in India is 

the world's largest all -

female Community 

Health Workers 

programme. ASHAs 

are supposed to bridge 

the gap between 

community and health 

services by functioning 

as healthcare catalysts, 

service providers, and 

community -level health 

activists. 

Vacant positions of 

ASHAs in some of the 

village settings, lack of 

orientation of ASHAs 

for the climate change 

theme 

 

ASHAs can provide heat stress 

early warning messages to 

families, ASHAs usually 

conduct NCD surveys so they 

can provide customized 

messages to the population at 

risk (eg elderly, diabetes and 

hypertension patients) for heat 

stress prevention 

2 

Village Health 

Sanitation Nutrition 

Committee (VHSNC) 

ɬ It is the community 

process for taking 

ɁÓÖÊÈÓɯÓÌÝÌÓɯ

ÊÖÔÔÜÕÐÛàɯÈÊÛÐÖÕɂɯÍÖÙɯ

monitoring health 

status and 

undertaking local -

level health planning.  

 

Need to regularize 

and strengthen the 

periodic  VHSNC 

meetings, the lack of 

orientation of VHSNC 

for the climate change 

theme and facilitation 

for mapping 

contextual 

vulnerabilities using  

simple tools 

VHSNC can take up the 

climate-sensitive health issues 

on its agenda, prioritize these 

issues for budgeting and 

collective actions 

 

3 The Annual Village Lack of rigour and not Some actions which can be 
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health plan (VHP) - 

Focuses on issues that 

affect the health of the 

ÊÖÔÔÜÕÐÛàȭɯ(ÛɀÚɯÈɯ

continuous process 

and is reviewed every 

month.  

following the detailed 

protocol as 

mentioned in NHM 

guidelines, missing 

linkages with climate 

change dimension as 

villagers don't have 

the orientation  

incorporated in VHP were 

terrace and kitchen gardening, 

protection of green spaces, 

customized VBD-WBD action 

plans as per weather 

monitoring, village - level heat 

health or air pollution action 

plans, including early warning 

systems as part of village health 

action plan 

4 

The health centres- The 

infrastructure like SCs 

and PHCs (recently 

revised as health and 

wellness centres) are 

immediate contact 

points for villagers  

Lack of climate 

change-oriented 

surveillance, poor 

knowledge among 

health care providers 

Climate change messages in 

regular IEC, introducing heat 

and air pollution surveillance 

at the sub- centre levels 

 

5 

Private healthcare 

providers - These are 

preferred healthcare 

providers by many of 

the community 

members 

 

Lack of partnership 

between public and 

private healthcare 

providers, poor  

knowledge about 

health impacts of 

climate change 

Sustained engagement with 

private providers for 

improving early reporting of 

heat stress and respiratory 

illnesses, participation of 

private providers in health 

promotion messages 

 

Takeaway for program implementing agencies/ policymakers - 

The immediate outcome in this regard was the opportunities identified across the five 

components of the existing health system to include the climate change dimension. 

These opportunities encourage multi -stakeholder actions. They also aim to foster 

communication between village communities and health service providers in several 

ways. This outcome can be achieved by 

¶ 4ÕËÌÙÚÛÈÕËÐÕÎɯÛÏÌɯÊÜÙÙÌÕÛɯÊÏÈÓÓÌÕÎÌÚɯÐÕɯÛÏÖÚÌɯÊÖÔ×ÖÕÌÕÛÚɯÍÙÖÔɯ×ÌÖ×ÓÌɀÚɯÈÕËɯ

ÚÌÙÝÐÊÌɯ×ÙÖÝÐËÌÙÚɀɯ×ÖÐÕÛÚɯÖÍɯÝÐÌÞ 

¶ Identifying the relevant practical action -oriented opportunities where climate 

change angle can be introduced 
 

Learning 3 : 3ÏÌɯÐÕÏÌÙÌÕÛɯÕÈÛÜÙÌɯÖÍɯÛÏÌɯÝÐÓÓÈÎÌɯÈÚɯÈɯɁÚÖÊÐÈÓɂɯÚàÚÛÌÔɯÐÕÍÓÜÌÕÊÌÚɯÛÏÌɯ

health behaviors of the community.  

3ÏÌɯÊÖÔÔÜÕÐÛàɀÚɯ×ÙÌ×ÈÙÌËÕÌÚÚɯÍÖÙɯ×ÙÌÝÌÕÛÐÕÎɯÊÓÐÔÈÛÌ-induced health impacts is a 

ËÐÙÌÊÛɯÍÜÕÊÛÐÖÕɯÖÍɯÐÛÚɯɁÏÈÙËÞÐÙÐÕÎɂɯÈÚɯÈɯÚÖÊÐÈÓɯÚàÚÛÌÔȭɯ,ÈÕàɯÖÛÏÌÙÞÐÚÌɯÙÖÜÛÐÕÌɯÏÌÈÓÛÏɯ

behaviors, which have a social and psychological explanation, continue to influence 

the climate and health matters too. 
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Box 3: Strengthening health system for Water -Borne Diseases (WBDs) in 

Radhapur village by considering future climate posed risks  

Radhapur was a village which learnt a lesson from the story of its nearby village Saravade. 

Saravade village story 

Saravade is a village with a 1600 population. The village population depends upon a single 

water tank for drinking water. This tank was designed to fulfil the capacity of a lesser 

population in earlier times. The management challenges of the tank for the growing village 

population do not provide an adequate window for water purification measures. The unsafe 

drinking water resulted in the rise of diarrhoea cases in the village in February 2023. Initially, 

5-6 families had diarrhoea patients and they sought treatment from a private doctor. The 

private doctor didnõt inform the government sub-centre. Eventually Government centre came 

across the diarrhoea cases in its OPD and they suspected the diarrhoea epidemic. They 

coordinated with the village panchayat and assessed water quality. Water purification 

measures were taken and people were sensitized to drink boiled water. 

Learning for Radhapur 

This case was explained to villagers from nearby Radhapur using WBD cyclic diagram from 

the PRA toolkit. Villagers were also explained the future risk of rising WBDs due to climate 

change impacts, water scarcity and unsafe water. 

 

 

 

 

 

 

     

 

 
 

 

 

 

 

WBD Cyclic diagram from PRA toolkit 

 

Dialogue with Radhapur villagers resulted in the following opportunities for 

strengthening the health system. 

1. The Radhapur village does not have ASHA in place. Measures should be taken for the 

ASHA's recruitment so that she can take an active lead in early reporting of WBD 

2. VHSNC and VHP can coordinate with the sub-centre and nearby private doctors for 

early reporting if such an incident happens in their village. They will also promote safe 

water practices among villagers. Monthly village health plans will also consider weather 

and water level parameters during their planning. 

3. Gram sabha and gram panchayat will take necessary actions in the routine for water tank 

purification. 
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3ÏÌÚÌɯÍÐÌÓËɯÙÌÍÓÌÊÛÐÖÕÚɯÊÈÕɯÉÌɯÌß×ÓÈÐÕÌËɯÉàɯÜÚÐÕÎɯÛÏÌɯÛÏÌÖÙÌÛÐÊÈÓɯÊÖÕÚÛÙÜÊÛɯɁ"ÜÌÚɯÛÖɯ

ÈÊÛÐÖÕɂɯÍÙÖÔɯÛÏÌɯÊÓÈÚÚÐÊɯ'ÌÈÓÛÏɯ!ÌÓÐÌÍɯ,ÖËÌÓȭɯ(14) The Prayas actions worked here as 

ÈÕɯȿÌßÛÌÙÕÈÓɀɯÊÜÌɯÖÙɯÛÙÐÎÎÌÙɯÍÖÙɯ×ÙÖÔ×ÛÐÕÎɯÌÕÎÈÎÌÔÌÕÛɯÐÕɯÊÓÐÔÈÛÌɯÈÕËɯÏÌÈÓÛÏ-associated 

behaviors. This external cue of action by Prayas triggered the following internal cues 

within the community and eventually initiated s ome actions. 

However, the existing social milieu posed a number of  barriers to sustaining the 

process such as- 

 

Barriers to sustaining the 

process 
How were those barriers addressed?  

In many villages, people were 

found prioritizing other 

domains of life (like livelihood, 

and lifestyle) over the health - 

related discussion 

Mobilizing people for the dialogues was not a 

straightforward path. Prayas tried to reach influential 

people, and plan meetings during times and occasions 

convenient for people. For example, in one of the 

villages, water fetching timing was crucial for wom en 

so all meetings carefully excluded those slots. In 

another village, meetings were kept immediately after 

the temple puja event to catch hold of the majority of 

people. The interest and leadership of village leaders in 

some cases worked in the favour.  

People expected immediate 

direct benefits such as the 

distribution of free medicines, 

free consultations, or treatment 

camps. This adversely impacted 

their openness and interest in 

discussing health prevention at 

the individual or collective level 

Bringing forward the economic angle (i.e. disease 

×ÙÌÝÌÕÛÐÖÕɯÚÈÝÌÚɯÖÕÌɀÚɯÌß×ÌÕËÐÛÜÙÌɯÐÕɯÊÜÙÈÛÐÝÌɯÏÌÈÓÛÏɤɯ

medical treatment) helped to some extent during 

dialogues. 

 

However, preventive health requires a larger 

discourse. This discourse must emphasize the need for 

multisectoral planning and action. More innovative 

strategies need to be identified. Sensitization of 

influential stakeholders within the community can 

help. 

Taluk/PHC/village level health burden data and its 

linkage with climate indicators data may help. 

However such data is currently lacking. At PHC and 

block level, Prayas advocated for producing the 

village -level data and sharing it with the villages 

themselves. Examples of such datasets could be the 

village -level groundwater and rainfall data, health 

burden data, regular sharing of water quality or vector 

surveillance reports. 

Sub-groups within the village 

based on gender, age, and social 

group exhibited 

Such a set of modifying variables (as they call in HBM 

(14) were identified and dialogues were planned. For 

example, separate meetings with sub- groups of 
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disproportionate participation 

in the dialogues. Such groups 

are more vulnerable to climate- 

induced health impacts. 

Intersectionality issues within 

the village affect collective 

action. 

women, and in -migrants were carried out in some 

villages. Facilitators have plans to target other such 

sub-groups like youth, katkari tribals etc.  

/ÌÖ×ÓÌɀÚɯÐÕËÐÝÐËÜÈÓɯÖÙɯÊÖÓÓÌÊÛÐÝÌɯ

beliefs were inhibiting their 

intrinsic motivation to take the 

action. The same pattern was 

found repeating for climate 

change adaptation. 

Prayas dialogues attempted to enhance the perceived 

susceptibility of the community by challenging the 

belief patterns. Some examples of such beliefs were 

ɁFood cooked on Chulha is healthy and tastes better so we 

prefer it without considering the indoor air pollutionɂȮɯÈÕËɯ

ɁThe village god protects us from all illnessesɂȭɯ2ÜÊÏɯÉÌÓÐÌÍÚɯ

were carefully challenged by critical questioning, using 

appropriate examples and helping people to visualize 

the consequences of their actions. 

 

3ÏÌɯÝÐÓÓÈÎÌÚɯÏÈÝÌɯÏÌÈÓÛÏɯÚàÚÛÌÔɯÚÛÙÜÊÛÜÙÌÚɯÐÕɯ×ÓÈÊÌɯÉÜÛɯÛÏÌàɯÕÌÌËÌËɯɁÖÜÛÚÐËÌÙÚɂɯ

(Prayas) for enabling collective action. For sustainable actions, this outsider effect 

must be eliminated by making the village systems more motivated and enhancing 

their self- efficacy. 
 

 

Box 4 : Representative experiences shared by the healthcare providers about 

Prayas work  

òThe cyclic diagram for water-borne disease interventions in the village was very 

effective. People were paying attention to it during the awareness session. From Primary 

Health Centre, our team would like to attend such dialogues in the village and learn from 

them. During our village activities, such pictorial tools will also be helpful for us.ó 

(Aarogya Sevak, Bhongavli PHC) 
 

òThings donõt change immediately. But people remember things discussed in such 

meetings. If someone suffers from heat stress, things discussed will be recalled and 

actions will be taken. We as ASHA workers also get benefitted from any such health- 

related work that happens in the village. We did this (the present action-research) 

meetings in the village and later when the village panchayat meeting happened, people 

discussed regarding the follow-up of water quality reports and decided to follow-it up 

closely.ó 
 

(ASHA worker, Vagajwadi village) 
 

òThe awareness work thatõs happening regarding transition to clean cooking fuels is very 

crucial. The government has launched the schemes like the empanelment of solar heaters 

in villages. These could be helpful in this regard.ó 
 

(Block committee member, Bhor) 
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Takeaway for program implementing agencies/ policymakers - 

The outcomes associated with lesson 3 were indirectly contributing to the overall 

×ÙÖÊÌÚÚȭɯ3ÏÌɯÌß×ÌÙÐÌÕÊÌɯ×ÙÖÝÐËÌÚɯ#ÖÚɯÈÕËɯ#ÖÕɀÛÚɯfor community engagement 

with the theoretical reference from the classic health belief model. Community 

engagement can be successfully achieved if- 

¶ /ÌÖ×ÓÌɀÚɯ×ÙÐÖÙÐÛÐÌÚɯÈÙÌɯÈËÌØÜÈÛÌÓàɯÓÐÚÛÌÕÌËɯÛÖ and the climate-health angle is 

integrated with their priorities  

¶ Sub-groups of people are identified and their exclusive dialogues are arranged  

¶ The actions are planned flexibly by considering the motivation of leadership in 

the village 

¶ /ÌÖ×ÓÌɀÚɯÐÕËÐÝÐËÜÈÓɯÖÙɯÊÖÓÓÌÊÛÐÝÌɯÉÌÓÐÌÍÚɯÈÙÌɯÈËËÙÌÚÚÌËɯÈÕËɯÊÏÈÓÓÌÕÎÌË 

¶ Consolidated data at the village level is generated and kept available in the 

village for planning evidence -informed actions  

¶ Intersectionality within the village is sufficiently addressed during the dialogues  
 

Way Forward  

The current initiative by Prayas health group was small -scale and exploratory.  

The present case study reflects on the outcomes and learning lessons, however, the  

way forward would be sustaining the present work and formal impact assessment.  

In a long-term vision, it aims to develop a framework for climate adaptive health 

ÚàÚÛÌÔɯÈÊÛÐÖÕÚɯÛÏÙÖÜÎÏɯÈɯɁÉÖÛÛÖÔ-Ü×ɂɯÈ××ÙÖÈÊÏȭɯ3ÏÌɯ×ÙÌÚÌÕÛɯÞÖÙÒɯÞÐÓÓɯÉÌɯ

continued across the three trajectories- 

 

Micro -level advocacy and implementation  

This will be continued in the present set of project villages. Examples of some 

actions already in discussions, aligning with this trajectory are - 

¶ Support to PHC and HWCs for heat and health action capacity building in the 

villages 

¶ Disseminating IEC material designed by the Prayas with PHC  

¶ Exploring the involvement of private practitioners in climate -oriented disease 

surveillance and partnership with the public heath sector  

¶ Advocacy activities at the village level like encouraging the formation of village 

action groups, strengthening communication and trust between villages and 

PHC-SCs, reviving the role of ASHAs-VHSNC-VHP in climate and health action.  
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About the organization  

PRAYAS is a non-governmental, non-profit organization based in Pune, India. Its health group (Prayas 

Health Group - PHG) focuses on public health issues afflicting the disadvantaged sections of society, 

through a community-centric, rights-based perspective. The thematic focus of the work is on 

HIV/AIDS, Sexual and Reproductive Health, Cancer Prevention, and the Health impacts of Climate 

Change. PHG strives to take scientific knowledge and evidence to communities in a simple, sensitive, 

non- judgmental, empowering, and effective manner and engages in generating evidence, building 

discourse, and advocating for evidence-informed public health policies and program implementations. 

The health impacts of climate change are complex challenges that require flexible, locally acceptable, 

and community-centric adaptive responses. PHG seeks to understand the nature and extent of the 

health consequences of climate change in the Indian context and explore the relevance and 

effectiveness of health adaptation responses at the national and sub-national levels. (More details 

available on https://health.prayaspune.org/focus-areas/climate-change-health?layout=list) 
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Introduction  

Panchayati Raj Institution training is being conducted under the Chhattisgarh 

National Program of Climate Change and Human Health. As SHRC is the technical 

ÊÌÓÓȮɯÐÛɯÊÖÖÙËÐÕÈÛÌÚɯÐÕɯÛÙÈÐÕÐÕÎɯÛÏÌɯÛÙÈÐÕÐÕÎɯÖÍɯÛÙÈÐÕÌÙÚɯȹ3.3ɀÚȺɯÞÏÖɯÊÈÙÙÐÌÚɯÛÏÌɯÛÙÈÐÕÐÕÎɯ

with the training modules specifically designed to address Climate Change and it 

health impacts. The training module has been designed in such a way that it captures 

the day-to-day activities, struggles, and challenges of climate change on communities 

and the partiÊÐ×ÈÕÛɀÚɯÛÙÈÐÕÐÕÎɯÔÖËÜÓÌɯÍÈÊÐÓÐÛÈÛÌÚɯÛÏÌɯÊÖÔÔÜÕÐÛÐÌÚɯÛÖɯÊÖÔÌɯÜ×ɯÞÐÛÏɯÈÕɯ

action plan for their gram panchayats to address the sources contributing to climate 

change and human health through basic necessities of air/water/land/ heat and 

preserving the environment.  

Chhattisgarh is a land of minerals and mines, agriculture and the boon to 

industrialization have impacted the communities from urban to rural areas.  

The urban challenges are easily addressed but rural challenges for issues like Climate 

change and human health remains unaddressed to a larger extent. Knowing the fact 

that coordination, networking, and participation are a few of the keynotes on 

strengthening the communities to be resilient towards any challenge, especially for 

health. The PRI training was considered in order to address and create resilient 

communities from the core and most important areas of development.  

Chhattisgarh operates a three-tier panchayat system, which is intended to bring the 

government closer to the people. Chhattisgarh has approximately 11,664 Gram 

Panchayats at the village level, 146 Janpad Panchayats at the intermediate (block) level, 

and 27 Zila Panchayats at the district level. (1) 

Air /water/land/forest and environment -based livelihoods like fisheries, sericulture, 

and agriculture are the main interests of the PRI members. These have a direct impact 

on climate change on human health. The participatory module for the PRI training was 

prepared to understand the climatic situation of Chhattisgarh, sources of pollution 

causing climate impacts, especially on health, and the challenges faced by the people 
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in the rural part of India. The module was prepared to avoid gender biases. PRI 

Training were considered with the following - 

Aim : To train the communities through Panchayati Raj Institution on Climate 

Change and Human Health for prevention of the diseases impacted by climate 

change through community action.  

Objectives  

1. To identify climate change impacting human health issues by the community.  

2. To build the capacities and learning around the identified climate change 

impact on human health.  

3. Facilitate the communities through PRI to prepare plan of action with the 

communities  

4. To reduce burnings causing smoke by promoting specific health and 

environmentally friendly interventions in communities.  

5. To promote Intersectoral actions to resist Climate Change. 

6. To build health resilience in the community to resist Climate Change  

 

Process 

Participatory Rural Appraisal (PRA)  

 

The Participatory Rural 

Appraisal (PRA) approach 

is a community -based 

approach to research and 

consultation. It is a 

method that gives priority 

to the views of local 

people, with the belief that 

they are the experts in 

their own lives, and are 

thus best placed to come 

up with a program for 

collective action.  

 

PRA would provide a wide range of flexible, adaptable tools and techniques, 

designed to provide methods of consultation that can be chosen and reworked to suit 

whichever group is taking part in the process. It equips local people with the skills 

and confidence to work as equal partners with agencies, service providers, and other 

PRI Training sessio, Chhattisgarh 
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stakeholders. It breaks 

down barriers between 

community 

representatives and civil 

servants and promotes a 

shared understanding of 

ÌÈÊÏɯÖÛÏÌÙɀÚɯ×ÙÐÖÙÐÛÐÌÚɯÈÕËɯ

constraints. 

The communities will be 

encouraged to identify 

the impact of climate 

change around them on 

health and the 

environment, and 

various disasters that 

affect the quality of life 

and health. 

The Training of the 

trainers (ToT) is done at 

the capital.  

The trainers are the 

Swasth Panchayat 

Samavayak (SPS) they 

are from the same 

panchayats and facilitate the PRI members on the training based on the module at the 

panchayat level 

 

Outcomes  

1. PRI Training Module was created. 

2. With the first edition of the training module (2020-2021) around twenty-one 

thousand nine hundred and ninety -five (21,995), the module was updated and 

in the year 2021- 22 around twenty thousand seventy -eight (20,078) PRI 

members, and in the year 2022-23 around twenty -two thousand four hundred 

and for ty-two (22,442) PRI members from 146 blocks were trained. The training 

was very well taken by the participants and overflowed with positive feedback 

and constructive ideas. The ideas of the participants were included in the 

second training module which was  updated in the year 2021. In total to present 

around sixty -four thousand four hundred and fourteen (60,414) PRI members 

have been sensitized and trained and the training is still in process. 

PRI members in Group Discussion for action plan 

Participants from different panchayats presenting their action plans 
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3. After the training, the PRI members in participation make a community -driven 

action plan and pledge to follow it through the panchayats.  

4. PRI along with other local bodies have taken action on sensitizing through wall 

writings.  

5. Panchayats promoted the usage of leave plates during village celebrations, 

marriages, and functions. 

6. The PRI members and others have written poems and songs on sensitization 

on climate change. 

 

 

PRI Training modules on Climate Change and Health and training report 

 

Short - and long -term outcomes: 
 

The PRI Training seeks to achieve the transformation of the communities/ local 

bodies/ authorities through self -realisation and responsibilities towards the 

environment and climate change as climate change has irreversible impacts on living 

beings and all the ingredients of nature on which life depends. Communities have 

always been very effective in bringing social and political change. Using the 

Panchayati raj institute which is a good model of self - governance and can advocate 

×ÌÖ×ÓÌɀÚɯÙÐÎÏÛÚɯÛÖɯÈɯÚÈÍÌɯÌÕvironment. The participation of the elected members gives 

support to the coordinated approaches to tackle the existing issue of climate change 

on health and surely have the power to make these issues priority issues bringing 

social and political change in the ways they are dealt with.  

 Mainstreaming climate change in the Panchayat decisions. 

 Coordinating with others networking groups in reducing the impacts of 

climate change through collective decisions at a larger level. 

 Social and political commitment.  
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Sharing of learnings with other states:  
 

Panchayati Raj Institutes are present in every state. All the state programs can 

replicate this according to their priority issues. We all work with the PRI in some way 

or the other. Climate change is a subject that can touch their day-to-day lives as the 

impacts of climate change are much felt by the rural part of India. Their participation 

can lead to taking sensitization in all the nooks and corners of our huge nation and 

that can help meeting out the vision in the long run to combat the impacts of climate 

change and human health. 

Role of NPCCHH:  

PRI has the strength of local people and bodies and the National Program of Climate 

Change and Human Health facilitates every state to not only strengthen the local 

communities but also eventually address many health issues which can just be dealt 

with mer e sensitization, participation, and making small changes in the behavioral 

patterns of our day to day lives like burnings causing smoke, excessive use of 

fertilizers, water pollution and much more leading to diseases that reduce the quality 

of life and inc reases mortality and morbidity,  

Chhattisgarh has been facilitated by NPCCHH on this global issue of climate change 

which has positively strengthened the newly born tribal state to have well -aware and 

sensitized communities, leading to improved health as the priority starting from the 

marginalized areas. 

 

Resources and Publicait ions 

1. https://shsrc.org/wp -content/uploads/2021/08/Training-of-PRI-members-on-

Climate- change-2020-21.pdf 

2. The second, edition of PRI Training module 2021 ɬ 22 

3. https://shsrc.org/wp -content/uploads/2021/08/Training-Module -2021.pdf 

Report of the PRI Training 

4. https://shsrc.org/wp -content/uploads/2021/08/Training-of-PRI-members-on-

Climate- change-2020-21.p 

 

Reference 

1. Panchayat Administration, Chhatisgarh at https://dpcg.cgstate.gov.in/  

https://shsrc.org/wp-content/uploads/2021/08/Training-of-PRI-members-on-Climate-change-2020-21.pdf
https://shsrc.org/wp-content/uploads/2021/08/Training-of-PRI-members-on-Climate-change-2020-21.pdf
https://shsrc.org/wp-content/uploads/2021/08/Training-of-PRI-members-on-Climate-change-2020-21.pdf
https://shsrc.org/wp-content/uploads/2021/08/Training-Module-2021.pdf
https://shsrc.org/wp-content/uploads/2021/08/Training-of-PRI-members-on-Climate-change-2020-21.pdf
https://shsrc.org/wp-content/uploads/2021/08/Training-of-PRI-members-on-Climate-change-2020-21.pdf
https://shsrc.org/wp-content/uploads/2021/08/Training-of-PRI-members-on-Climate-change-2020-21.pdf
https://dpcg.cgstate.gov.in/
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Media Coverage  
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Building Community Capabilities to M itigate and  

 Respond to Public Health Emergencies due to  

Climate Change, Uttarakhand  

3 
 

 

 

Amrita Gupta 1, Pankaj Kumar Singh 2, Akhilesh Tripathi 1 
1Voluntary Health Services, India , 2 Department of Medical 

Health and Family Welfare, Dehradun, Uttarakhand  

  

Background  

The community members are most vulnerable to impact of climate changes and play 

a crucial role to mitigate and respond to public health emergencies due to climate 

change. They serve as the first shield against infectious diseases and other threats. 

Therefore, they must be equipped with the skills and knowledge needed to perform 

their responsibilities meticulously. The pilot project aims to strengthen the capacities 

and capabilities at the community level to prepare for and respond to public health 

emergencies and disasters. It also intends to create awareness and support for 

developing a knowledge -sharing platform and tools for climate - related issues. The 

project is being implemented by the Integrated Disease Surveillance Program (IDSP), 

Uttarakhand, with s upport from the National Centre for Disease Control (NCDC), 

Directorate General of Health Services (Dte.GHS), Ministry of Health and Family 

Welfare (MoHFW); National Institute of Disaster Management (NIDM), Ministry of 

Home Affairs (MHA) and U.S. Centers f or Disease Control and Prevention (CDC), 

Country Office, India.  

Climate change adversely impacts health by unfolding its social and environmental 

variables to the window of uncertainty. The fatalities due to the increased frequency 

of extreme weather events like heatwaves, cold waves, floods, and augmenting 

zoonotic and food/water/vector -borne diseases are examples of consequences of 

climate change on public health. Furthermore, many of the socio-economic factors that 

contribute to good health, such as employment opportunities, equality, access to 

medical treatment, and social support networks, are being undermined by changing 

climatic conditions. Climate change is estimated to cause approximately 0.25 million 

additional deaths per year between 2030-2030 from health-related issues such as 

malnutrition, malaria, diarrhoea  and heat stress1. 

Community participation in public health is imperative because the community plays 

a vital role in the planning process of program development and the successful 

implementation of any health intervention because the community is the real sufferer 
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and the first responder to any emergency or threat. Community empowerment is 

essential to build emergency resilient communities. Speaking of communities, one 

must recognise the role of Panchayati Raj Institutions (PRIs) as institutions of self-

governance and not mere implementors of externally determined development 

programs2. PRIs comprise of elected members from the community. Their knowledge 

of the community, its challenges, its practices, its resources, its demography and its 

strengths is key to formula ting community specific development programs One such 

development project to build emergency resilient communities ɬ ȿ/ÜÉÓÐÊɯ'ÌÈÓÛÏɯ

Preparedness and Response Capacity Development in a Community setting through 

Community Emergency Management Team (CEMT) and Community Emergency 

1ÌÚ×ÖÕÚÌɯ3ÌÈÔɯȹ"$13ȺȮɀɯÐÚɯÉÌÐÕÎɯÐÔ×ÓÌÔÌÕÛÌËɯÈÛɯ-ÈÜÚÈÙɯ&ÙÈÔɯ/ÈÕÊÏÈàÈÛȮɯ*ÏÈÛÐÔÈɯ

Block, Udham Singh Nagar, Uttarakhand . 

 

Project Implementation State and District  

Uttarakhand is one of the most climate change-vulnerable states in India3. Situated in 

ÛÏÌɯ'ÐÔÈÓÈàÈÚȮɯÛÏÌɯÚÛÈÛÌɀÚɯÎÌÖÎÙÈ×ÏÐÊÈÓɯÈÙÌÈɯÐÚɯƙƗƘƜƗɯÚØȭɯÒÔɯÈÕËɯÛÏÌɯÛÌÙÙÈÐÕɯÈÕËɯ

topography of the state are largely hilly, with large areas under snow cover and steep 

slopes. Uttarakhand State comprises 02 regions, 13 districts, 78 Tehsils, and 95 

community development blocks. The districts in Garhwal Region are Uttarkashi, 

Chamoli, Pauri, Rudraprayag, Tehri, Dehradun & Haridwar and the remaining 06 in 

Kumaon Region Udham Singh Nagar, Nainital, Almora, Pithoragarh, Champawat & 

Bageshwar4. The Himalayas are proven to be vulnerable to climate change. Here, the 

temperatures have increased at a faster rate than the global average. In 2013, the cloud 

bursts in Uttarakhand and Nepal, in 2015 the heavy rainfall in Jammu and Kashmir 

are signs of climate change in the Himalayas. Therefore, Uttarakhand is naturally 

susceptible to the harms of climate change that have a spillover  effect on the public 

health of the state5. 

(ÕɯÛÏÐÚɯÊÖÕÛÌßÛɯÈɯ×ÐÓÖÛɯ×ÙÖÑÌÊÛȮɯȿ/ÜÉÓÐÊɯ'ÌÈÓÛÏɯ/ÙÌ×ÈÙÌËÕÌÚÚɯÈÕËɯ1ÌÚ×ÖÕÚÌɯ"È×ÈÊÐÛàɯ

Development in a Community setting through Community Emergency Management 

3ÌÈÔɯ ȹ"$,3Ⱥɯ ÈÕËɯ "ÖÔÔÜÕÐÛàɯ $ÔÌÙÎÌÕÊàɯ 1ÌÚ×ÖÕÚÌɯ 3ÌÈÔɯ ȹ"$13ȺȮɀɯ ÐÚɯ ÉÌÐÕÎɯ

implemented at Nausar Gram Panchayat, Khatima Block, Udham Singh Nagar, 

Uttarakhand.  

Nausar Gram Panchayat in Udham Singh Nagar district has a total population of about 

4,896. The village has a male population of 2,213 and a female population of 2,683. The 

literacy rate is 78.9%. The total area of Gram Panchayat is around 2 acres. The types of 

houses are Kachcha, Pakka, and Semi Pakka and the major religious groups are Hindu, 

Muslim, Sikh, and Christianity. The gram panchayat shares its boundaries with 

districts Pilibhit and Bareilly (State - Uttar Pradesh).   

The languages spoken are Hindi, Bhojpuri, and Punjabi; the critical economic activities 
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are labour and agriculture. The mobile communication network is accessible to the 

entire community. The community is served by one subcentre and five Anganwadi 

Kendras (Source: Initial assessment tool, EM Team). 

The capacity-building activities at the community level were carried out under the 

project. The details are given below: 

 

1. Ɂ"ÖÔÔÜÕÐÛàɯ3ÙÈÐÕÐÕÎɯÖÕɯ%ÓÖÖËɯ/ÙÌ×ÈÙÌËÕÌÚÚȮɯ1ÐÚÒɯ1ÌËÜÊÛÐÖÕȮɯÈÕË 1ÌÚ×ÖÕÚÌɂɯ

at Nausar Gram Panchayat, Khatima Block, Udham Singh Nagar, Uttarakhand, 

from August 01 -02, 2022. 

The training was conducted to enhance the capacity and capabilities of the local 

community for preparedness, risk reduction and response to floods and floods -

related public health emergencies such as malaria and snake bites. 

The training programme benefited about 113 participants (Figure 1), including Gram 

Secretary, Gram Pradhan, Ward Members, Community Leaders/Influencers, 

Community Members, ASHA Workers, ANMs, Community Health Officers, 

Anganwadi, Aapda Mitra, Mahila Mandal , Nehru Yuva Kendra, Nehru Mukti 

Kendra, local NGOs etc. 
 

 

2. "È×ÈÊÐÛàɯÉÜÐÓËÐÕÎɯ×ÙÖÎÙÈÔÔÌɯ ÖÕɯɁ(Ô×ÈÊÛÚɯÖÍɯ/ÜÉÓÐÊɯ 'ÌÈÓÛÏɯ $ÔÌÙÎÌÕÊÐÌÚȯɯ

/ÙÌ×ÈÙÌËÕÌÚÚȮɯ,ÐÛÐÎÈÛÐÖÕɯÈÕËɯ1ÌÚ×ÖÕÚÌɂɯÈÛɯ-ÈÜÚÈÙɯ&ÙÈÔɯ/ÈÕÊÏÈàÈÛȮɯ*ÏÈÛÐÔÈ 

Block, Udham Singh Nagar, Uttarakhand, December 1, 2022  
 

The local workforce requires knowledge and skills for effective planning, 

preparedness, and response against public health emergencies and disasters. The 

programme was conducted to enhance the capacity of the community workers to 

deal with any public healt h emergency using a muti-hazard approach. Front Line 

Workers were sensitized on pre-requisites and causes of poor health, schemes 

 

12 
2 

11 Health  Department  
5 

12 

Women & Child  Development  Department  
 

Panchayati Raj Institution  
 

Disaster Management Authority  
 

Community  Members 
49 

22 

CBOs/NGOs/INGO  
 

Mahila Mandal and Purush mandal  Dal 

Training Programme Participation 
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running under the National Health Mission and social determinants of health. 

They were also apprised of their roles in implementing preventive measures, 

preparedness and management of infectious diseases like water-borne diseases 

(Typhoid, Cholera, Hepatit is, Amebiasis), Respiratory illnesses (Influenza, TB), 

Vector-borne diseases (Dengue, Malaria, JE) and pandemic like COVID-19. The 

knowledge of preparedness and response to climate change-related public health 

emergencies was also imparted. 

 

The training programme  benefited 41 participants (Table 1), including Gram 

Pradhan, Ward Members, Community Leaders/Influencers, ASHA Workers, 

Anganwadi Workers, ANMs, Community Health Officers, Red Cross Volunteers 

and local NGOs etc. Along with these participants, this traini ng was attended by 

the representatives of the aligned departments from the District and Block levels.  

 

 

Table 1: Sector wise number of the participants  

 

Pre and post-training assessment was done using multiple choice questions to elicit 

the gain from the training . The average post-test score was 74%, with the highest score 

of 96%, compared to the respective corresponding scores of 56% and 86% in the pre-

test. 
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Pre-Test results Post-Test results 

Overall results of pre & post-test 

 

Outcomes  

3ÏÌɯ×ÈÙÛÐÊÐ×ÈÕÛÚɀɯ ÖÝÌÙÈÓÓɯÒÕÖÞÓÌËÎÌɯÈÕËɯÈÞÈÙÌÕÌÚÚɯÓÌÝÌÓɯÙÌÎÈÙËÐÕÎɯÛÏÌɯÊÈÜÚÌÚȮɯ

transmission mode, seasonal spread and preventive aspects of various communicable 

and non- communicable diseases has increased after training. The CEMT and CERT 

understood their roles and responsibilities in outbreak management and climate 

change-related public health emergency (PHE) or disaster. The training gave a clear 

message to the participants of the essential helpline numbers and authorities to be 

contacted during a PHE or Disaster and the importance of intersectoral coordination. 

They also learnt the concept of utilizing available resources at the community level. 

The long-term impact of the training will also be assessed via an After -Action  Review. 

 

Key Learning Points  

 The formation and capacity building of CEMT and CERT played a crucial role 

in accelerating the capacities of the local community in Public Health 

Emergencies and Climate change. This demonstrated the integration of public 

health intervention for response at the level of first responders. It highlighted 

disaster-related (induced by Climate Change) service uptake at the community 

level and thrusting grass-root level implementation of post -disaster response 

measures. It necessitated building community capacity  by developing CEMT 

and CERT framework at village level to make community resilient and self -

reliant for climate change and public health emergency preparedness and 

response. 
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 Involving the local community in reporting and management has long been 

suggested as a strategy to curb climate change-related events and inculcate a 

greater sense of ownership among community members. 

 

Linkage to NPCCHH programme strengthening  

The project endeavors to enhance the capacity and capabilities at the community level 

for effective preparedness and response to public health emergencies and disasters 

and fosters the following objectives of the NPCCHH:  

 

 To create awareness among the general population (vulnerable community), 

healthcare providers and Policy makers regarding the impacts of climate 

change on human health. 

 To strengthen the capacity of the healthcare system to reduce illnesses/ 

diseases due to variability in climate  
 

Therefore, it is important coordinating and integrating all activities necessary to 

ÉÜÐÓËȮɯÚÜÚÛÈÐÕȮɯÈÕËɯÐÔ×ÙÖÝÌɯÈɯÊÖÔÔÜÕÐÛàɀÚɯÊÈ×ÈÉÐÓÐÛàɯÛÖɯ×ÙÌ×ÈÙÌɯÍÖÙȮɯÙÌÚ×ÖÕËɯÛÖȮɯÈÕËɯ

recover from public health threats such as infectious disease outbreaks, natural 

disasters, and impact of climate change. By building community capacity can respond 

faster to public health threats and mitigate impact of climate change on health.  

 

Participants õ Feedback 

"ŜŏūőŶ Ƣūŏ ŋƁĻūŐŅ ŏƎ śŏŰŇūŐ ̏ő ŋő Ħś ŅőŜ Ķū ƬŬŘǕń ŋŜœů ōūő Ŝź őŜū Ŝŷ, ŬĽśśŶ 

ĥŉŶ-ĽūŉŶ ŏƎ śŏŐ Ķů ōĻŅ ƞħ|"  

(This kind of community level training is organized first time in our Gram, 

 so that the time saved in traveling) 

Mr. Deepak, Ward Member, Nausar Gram Panchayat, Block Khatima 

 

"Ŝŏ śŎů ƬŐūś ĶőƎĸŶ Ķů ƬŬŘǕń ŏƎ Ňů ĸħ ĽūŉĶūőů śŏŰŇūŐ ĶŶ Ĥʈ śŇ̝źƁ Ķź Ŏů 

śūľū ĶőƎ ĳő ĽūĸƛĶ ĶőŶ"  

(All of us will try to disseminate the acquired knowledge received in 

 training to others and make the community members aware) 

Mrs. Sanjeeda, Member, Mahila Mandal Dal, Nausar Gram Panchayat, Blo Khatima 

 

"Ħś ŅőŜ Ķū ƬŬŘǕń ŜŏƎ ŋŜœů ōūő Ŭŏœū Ŝŷ, ŐŜ Ŝŏ śŎů ĶŶ  ŬœĮ ōƞŅ ŏŜɓŋűńƈ  őŜū 

Ŝŷ"  

(We have got this kind of training for the first time, it has been very important for all of us) 

Egnas John, ASHA, Gram Panchayat, Nausar, Block Khatima 
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Media coverage  

 

 

 

 

 

 

 

 

 

 

ÒĥĽ ŏŰľŶ ōƞŅ ƬśʂŅū Ŝź őŜů Ŝŷ Ķů śŎů ƢūŏŗūŬśŐźƁ ŉŶ Ħś ƬŬŘǕń ŏƎ ŉ ĶŶ ŗœ 

ƬŬŅŎūĸ ŬĶŐū ōŮ  ̄ɭūŉ ŋűŗƈĶ śŰŉĶő Ȑūŉ Ŏů ƢŜń ŬĶŐū Ŝŷ ! Ħś ŅőŜ ĶŶ ƬŬŘǕń 

ŉŻśő ƢūŏŋƁĻūŐŅ ŏƎ śŏŐ śŏŐ ŋő ŬŇĮ ĽūŐŶ!ò 

(Today, I am pleased that all the villagers have not only participated in this training but have 

also listening carefully and acquired valuable knowledge. Such training should be done 

frequently in the gram panchayat) 

Mr. Mahendra Pal Nishad, Gram Panchayat Secretary, Block Khatima 
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Strengthening Health System 
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Introduction  

According to a World Health Organization estimate, acute Respiratory Illness (ARI) 

is a cause of death globally, causing approximately 19% of all deaths before the age of 

5 years. Indoor air pollution from biomass fuels, which is strongly poverty -related, 

has long been regarded as an important risk factor for ARI morbidity and mortality.   

Long-term exposure to high concentrations of PM2.5 may increase the risk for acute 

respiratory problems in small children.  

 

To strengthen the health system, it is vital to be well -connected with all the parameters 

of health and take action. ARI sentinel surveillance was considered a result of the 

increasing health burden of respiratory illness, and the increase in deteriorating 

environmental factors especially air pollution, which adds to poor air quality.  

 

It is essential to have Improved and standardized case management at both primary 

and tertiary health care. Referral levels include early discrimination of mild and severe 

ARI by families and PHC workers, supportive measures, and antimicrobial treatment. 

The involvement of the families and communities becomes the core for improved 

practices for ARI dealt populations especially the most vulne rable children, geriatric, 

and pregnant women. Health education of families and community involvement in 

child -care practices related to ARI and, in particular, strengthening of the ability of 

mothers and caregivers to recognize early the severe forms of ARI and to provide 

appropriate supportive care for sick children and elderly.  

 

Detail of Intervention  

Immunization against measles, diphtheria, pertussis, and tuberculosis is already part 

of the Expanded Program on Immunization (EPI) but should combine with the ARI 

control program, as these diseases contribute heavily to ARI childhood mortality in 

many developing countries.  
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National Clean Air Programme (NCAP), launched in 2019, is India's flagship program 

for better air quality in 122 cities. This review evaluates the scientific, legislative, 

financial, and institutional framework of the 102 publicly available clean air actio n 

plans submitted under NCAP.  (7) From the state of Chhattisgarh Raipur, Bhilai and 

Korba are included in NCAP. Chhattisgarh State National Program of Climate 

Change and Human Health has identified eight sites for ARI surveillance based on 

the poor air quality. Eight districts are propose d for ARI surveillance out of which 

presently seven are considered vulnerable in association with poor air quality, except 

Sarguja. 

 

Raipur:  The capital city of the State of Chhattisgarh is the 7th most polluted city in the 

world according to the WHO reports of 2016. The city has grown with scant regard 

for industrial zoning as a result is surrounded by sponge iron factories and brick kilns, 

with most of these industries and around residential areas . 

 

Korba:  A city in Chhattisgarh ranks 5th in the ȿÊÙÐÛÐÊÈÓÓàɯ×ÖÓÓÜÛÌËɯÈÙÌÈɀ category 

according to a study of the Central Pollution Control Board (CPCB) in 2017. The region 

is a hub of coal mines and power plants. Many coal-based thermal power plants like 

the National Thermal Power Corporation and Chhattisgarh State Electricity Bo ard 

among others are located in Korba making it a power hub not only for the State of 

Chhattisgarh but for North and Central India.  

 

Durg -Bhilla:  In Chhattisgarh, Raipur -Durg -Bhilai (RDB) tri -city area hosts the new 

administrative capital of the state, interconnected by an expressway forming the 

industrial corridor and is one of the largest steel manufacturing hubs in India. 

Between 1998 and 2016, the satellite and global model data derived concentrations 

show a 50% increase in the overall PM2.5 pollution in the region. The ambient source 

contributions were calculated using WRF -CAMx chemical transport modeling 

system, highlighting the he avy industries (mostly steel) (23%), followed by transport 

(including on road dust) (29%), domestic cooking and heating  (12%), open waste 

burning (6%), as the key air pollution sources in the urban area. The city has an 

estimated 26% of the ambient annual PM2.5 pollution originating outside the urban 

airshed - this contribution is mostly coming from the coal -fired power pla nts, large 

(metal and non-metal processing) industries, and brick kilns located outside the urban 

airshed and seasonal open biomass fires. 

 

Balodabazar: Balodabazar has been identified for the surveillance of Acute 

Respiratory Illnesses (ARI) by the Government of India due to the high number of 

respiratory illnesses cases from the district. 

 

Raigarh: A health assessment of villagers of Tamnar block of Raigarh District by the 

Indian Council of Medical Research (ICMR) and the National Institute of Research in 

Tribal health (NIRTH) Jabalpur in 2019 had said: 
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Ɂ-ÌÈÙÉàɯÔÐÕÐÕÎɯÈÊÛÐÝÐÛÐÌÚɯ×ÜÛɯÛÏÌɯÛÙÐÉÈÓɯ×Ö×ÜÓÈÛÐÖÕɯÖÍɯ1ÈÐÎÈÙÏɯÈÛɯÐÕÊÙÌÈÚÌËɯÙÐÚÒɯÖÍɯ

diseases such as acute respiratory infection (ARI), tuberculosis, road traffic accident 

(RTA), etc. Apart from environmental health hazards, undernutrition prevalence in 

the area increases the risk further for various diseases. Kelo river in Tamnar is polluted 

ËÜÌɯÛÖɯÞÈÚÛÌɯËÐÚ×ÖÚÈÓɯÍÙÖÔɯÔÐÕÐÕÎɯÈÊÛÐÝÐÛÐÌÚɂȭ 

 

Bilaspur:  the continuous poor air quality of Bilaspur with the presence of Sipat 

thermal power plant and traffic impact the air quality of Raipur. It is also the 

neighboring district of Janjgir Champa.  

 

Janjgir -Champa: The previous air quality study 2019 indicated Champa as a highly 

polluted area with three thermal power plants around the city. Coal transportation 

via road and railways contributes to increasing the coal dust pollution.  

 

Sarguja: Surguja district is a district of the Indian state of Chhattisgarh. The district is 

one of the oldest districts of Chhattisgarh. The headquarters of the district is 

Ambikapur. It is a tribal dominated district. It is indeed a mineral deposited district 

wi th Bauxite mines. 

 

It is under the National Program of Climate Change and Human Health program the 

ARI surveillance in which most critically polluted districts are considered namely 

Raipur, Raigarh, Durg (Bhilllai), Korba, Janjgir -Champa, Bilaspur, Balodabazar and 

Sarguja. 

 

Purpose: To predict, prepare and respond with integrated coordination between the 

health systems for Epidemic Outbreaks of ARI, emerging occupational and 

environmental hazards influenced by poor environmental factors in eight districts of 

Chhattisgarh. 

 

Materials and Methods:  ARI Surveillance is designed for eight districts of 

Chhattisgarh namely Raipur the capital city, Balodabazar, Durg -Bhillai, Bilaspur, 

Korba, Raigarh, Janjgir-Champa and Sarguja. The districts are vulnerable to poor air 

quality, ARI in its first round of ac tivities aims to increase the capacity of health 

institutions / Medical Colleges to measure, evaluate and manage Acute Respiratory 

Illnesses. (A)  Identify new, hidden, and emerging environmental causes of the source 

of infection, restrict the link, and lim it the morbidity, disability, or death. (B) Guiding 

Future Programs of Disease control leading to a) institutionalizing standard protocols 

of b) digitizing results and ultimate action in real -time. 

 

(C) Building capacities in the different public health Cadres at block, district, and state 

levels, inadequate numbers, and with composite competencies that are regularly 

updated. (D)  Strengthening laboratories, diagnostic tools, and strategies 



 

35   
 

amalgamated with socio -demographic determinants to provide quality care to the 

patient. 

 

Operational guidelines of the ARI surveillance identified sites  

ARI surveillance is implemented in the eight identified sites within a set of guidelines 

with the existing human resources and infrastructure. This would require  

 

Details of the process  

To start the ARI sentinel surveillance at eight sites necessary training on ARI 

surveillance was given to the district team of ARI Sentinel Surveillance which 

comprises of medical expert or medical officer/staff nurse and a data entry operator.  

 

The training was conducted in AIIMS Raipur on 23 rd August 2022. The training was 

organized under the Chhattisgarh State National Program of Climate Change and 

Human Health (CG NPCCHH). Around forty -six (46) participants from twenty -eight 

(28) districts attended the one-day training. The participants of th e training were the 

ARI team from eight districts and District Nodal Officers from twenty -eight districts.  

 

Dr. Dharmendra Gahwai State Nodal Officer of NPCCHH started the training with an 

introduction and explained the entire program of NPCCHH to the participants, the 

need for the program, and the need for ARI sentinel surveillance. The objective of the 

ARI surveillance was shared with the participants.  
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ARI surveillance training at AIIMS Raipur 

   

Dr. Ajoy Kumar Behera, Head of Department, Department of Pulmonary Medicine 

AIIMS Raipur took the one -hour session on Clinal diagnosis and management of ARI 

disease focusing on COPD/TB/Bronchitis/ Asthma/ Silicosis and Dr. Atul Jindal 

Associate Professor Department of Paediatrics AIIMS Raipur took a one -hour session 

on Respiratory illness clinical diagnosis  and management among children. Followed 

by a thorough session of questions and answers by both experts. Along with the 

format that has been received by the NPCCHH for the surveillance of ARI the state 

has a format for collecting socio-demographic information.  

 

Outcomes  

1. ARI clinics were set up in the District Hospital  

2. The respective surveillance has been started. 
 

Long Term outcomes  

To improve the data and circulate the advisories accordingly.  

 

Key Learning Points  

1. Data quality can be improved by training the medical officers who make the 

necessary diagnosis of ARI. 

2. Data collected needs to be shared with the authorities from time to time.  

3. Advisories need to be circulated during the peak months.  

4. Important to generate scientific data for future interventions in and for action 

plans. 

 



 

37   
 

NPCCHH has been the guiding force and facilitating the ARI surveillance from the 

beginning.  The follow -up training is due on 15 th to 16th March 2023 to improve the 

data collection and entry and to bring the mechanism of surveillance as expected. 

 

Formats of ARI Surveillance        

¶ Monthly Reporting Fo rmat  

 

 

¶ Social Demographic Details  
 

 
 

              
 

 

 

 

 

 

 

 

 

 

--- 
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Introduction 

The Karnataka state has been subjected to several Natural Disasters, especially 

HydroMeteorological Disasters, with various intensity and magnitude across the state 

during successive years. The Drought, Flood, Hailstorm are some of the major 

Hydrometeorolo gical disasters which are often occurring in different parts of the 

states. 

 

Kodagu and other Malnad and coastal districts were severely affected by floods in the 

year 2018. The South West monsoon made an early onset on May 29th and covered 

the whole of Karnataka by 8th June 2018. The onset was powerful with vigorous 

monsoon activity across the state and the state as a whole recorded an excess rainfall 

of 93% as on 13th June 2018 and subsequently the monsoon lost its strength especially 

over North Interior Karnataka.  

 

Further, Kodagu and other Malnad and coastal districts received very heavy rainfall 

in the range of 700 mm to 1712 mm with the percentage departure from normal 

ranging from 100 to 722% during 8th to August 19th.  

 

Moreover, heavy rains in the Cauvery catchment during June, July and August 2018 

have augmented record inflows, which was the highest in the past 42 years. As a result 

all reservoirs in Cauvery basin, i.e., Harangi, KRS, Kabini and Hemavathy, attained 

full  reservoir levels in record time (mid -July). The 42 years average annual cumulative 

inflow into the Reservoirs in Cauvery basin in Karnataka was 318 TMC, but in 2018 

by August 28th the cumulative inflow was 450 TMC, i.e., 141% of annual flow which 

generated in a record time of three months. 

 

Background  

The four districts, viz. Kodagu, Hassan, Chikkamagaluru and Shivamogga, where the 
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Western Ghats runs along the adjoining coastal districts of Karnataka, is popularly 

called as Malenadu (Hillly Region). The hills of Malenadu are richly forested. Coffee 

and Arecanut are grown in many places. The table land of Madikeri maintains average 

latitude of about 1166 m amsl and slopes down a little to reach 910 m amsl near 

Kushalnagar. 

 

The Topography of the region is sensitive/fragile and vulnerable to landslide. Thus, 

the district along with its scenic beauty and pleasant climatic conditions is also 

becoming known for natural hazards. The soils of the district are heterogeneous and 

consist of lateritic debris found in different stages of weathering and laterization.  

 

Rainfall  

 

It is very important to note that the pre -monsoon rainfall during the month of May 

2018 was impressive and unusually higher than the normal. The cumulative rainfall 

data showed that state received 137 mm of rainfall against the normal of 83 mm with 

a departure of +64%. 

 

Kodagu District has 105 Telemetric Rain Gauge (TRG) stations covering all the Gram 

panchayaths in the District. The rainfall records of these TRG stations from 1st June 

2018 to 21st Aug,  2018 showed that Heavy Rainfall events (>64.5 mm) have occurred 

successively in 54 Gram panchayaths in June 2018, 71 Grampanchayaths in July 2018 

and about 78 Grampanchayaths in August, 2018 (up to 21st Aug 2018). 

 
Flooding in Kodagu, Karnataka, 2018 
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Kodagu district received 730 mm of rainfall with a departure of (+) 289 % which is 

highest in the last 118 years for the period from 8th to 17th August. The Virajpet Taluk 

received 133% more rains than the normal, followed by Madikeri (84%) and 

Somwarpet (74%). Incidentally, Madikeri, the district headquarters, recorded its 

highest ever rainfall of 300mm in a single day on 17th August 2018. Kodagu District 

as a whole received rainfall of 3224.4 mm as against 1896.7, with a departure of (+) 

70 % for the period of 01st June ɬ 24th August 2018 which is considered as under 

LARGE EXCESS Category. 

 

The effects of Rainfall and over flow of streams and Rivers  

Landslides  

 

The landslides in Kodagu have been attributed to several factors such as lithology, 

structure, slope, morphometry, geomorphology, land use/land cover, drainage 

density, lineament density, rainfall and soils. However, the following are the specific 

reasons for the landslides occurred: 

 

1. The Topography of the Kodagu region is sensitive and caused landslide or 

slope failures affecting the local population.  

2. Majority  of slopes along the highways pose significant risk dominantly from 

rainfall induced slope failures.  

3. Humans induce mass movement when subjecting a slope to a load that exceeds 

its ability to resist movement.  

4. Heavy rains during monsoon season lead to slope saturation by water, 

decreased the effective cohesion and generates hydrostatic pressures in the soil 

profile allowing significant slope failures.  

5. Including roadwork with inadequate retaining walls, lack of drainage, clearing 

of vegetation, and weakening of slopes through unscientific construction of 

houses. 

 

Inundation & Floods  

 

The pre-monsoon rainfall in May 2018 created havoc in some places in the state. As 

the SW monsoon entered and progressed over the state, the rainfall intensity and 

amount continued to be above the normal and occasionally very high in parts of 

Kodagu distri ct which caused inundation and floods in many parts of the region. The 

fiercely flowing water carried the debris of the scoped soil / debris from the adjoining  

hills / slopes inundated and submerged habited areas, caused loss of life and property. 

Many bui ldings collapsed or carried away in the flooding water. Agricultural land, 

coffee estates and other perennial crop areas were all heavily damaged due to floods 

and inundation for a long time.  
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Jodupala along Madikeri-Sampaje-Mangaluru National Highway 
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Consequences of Landslides, Inundation and Floods in Kodagu District  

 

The Floods, in any region, will impact on both individuals & communities, and it will 

have social, economic and environmental consequences. Overall the consequences of 

floods are always largely negative. 

 

The immediate impacts of flooding in Kodagu and adjoining districts includes loss of 

human life, damage to public and private property, destruction of crops, loss of 

livestock, destruction of natural vegetation (ever green forest cover) and deterioration 

of health conditions owing to waterborne diseases. As communication links, public 

infrastructure such as power gridlines, roads and bridges were damaged and / or 

disrupted most of the economic activities had come to a standstill, people were forced 

to leave their homes and normal life was disrupted beyond ones imagination. Damages 

to the infrastructure had serious impacts on supplies of electricity, transport, 

communication, clean water, wastewater treatment etc. Floods had also affected the 

services like health care and education in the area. The Loss of livelihoods in and around 

Kodagu district was such that the community, which was known to be always 

resourceful and confident, had lost everything and thousands of people had taken 

shelter in Relief camps. 

 

The community in the Kodagu District is also known for their gallantry and they have 

been serving in the Armed Forces of India since historical times. The devastating flood 

in August 2018 had shaken them to a large extent. Floods had traumatized victims and 

their families. The loss of loved ones had deep impacts, especially on the children. 

Displacement from one's home, loss of property and disruption to business and social 

affairs had continuing stress. For some people the psychological impacts were long 

lasting. As expected, the community was fighting back to get back to their life and 

certainly needed lot of social, moral, psychological and financial support for a very long 

time. The reconstruction and rehabilitation had to be taken up immediately with a war -

footing and to b e completed within a stipulated short time frame.  

 

Relief and Response measures of the State Government  

 

Massive rescue operation was launched involving multiple agencies. The team 

worked in close coordination with district administration. Community and NGOs 

were also working in close tandem with district administration . Honorable Chief 

Minister, Honorable Revenue Minister, Chief Secretary and Relief Commissioner 

were constantly monitoring the situation and providing all necessary support and 

guidance to the district administration.  
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 Relief Materials were stocked in transit warehouse established in Mysuru and 

on need basis transported to Kodagu to prevent dumping of materials. Three 

warehouses were set in Madikeri, Suntikoppa and Virajpet.  

 Relief Management dashboard was developed by Revenue (DM and Bhoomi) 

where in citizen can request relief items. 

 Around 100 jeeps were engaged in distributing grocery kit (food grains, sugar, 

oil, salt,etc) in villages. 

 300 pourkarmikas, 7 health inspectors, and engineers were deputed to take care 

of sanitation aspect. 

 1 Barrel of Kerosene was placed in all Grampanchayat to ensure enough fuel 

to light kerosene lamps 

 Electricity was restored by CHESCOM in most of the villages within 5 days.  

 Food, warm clothing, medical care, baby feed, bed sheets and other essential 

items were provided in relief camp. Two doctors with paramedics were posted 

in every relief camps. 

 Hygiene of the relief camp was monitored by health inspectors. Gas geysers 

were installed in all relief centres to provide hot water. Psychosocial 

counselling was provided to the inmates of relief camps by trained counsellors.  

 Necessary precautions were taken to prevent outbreak of water or vector borne 

disease (epidemic). Distribution of chlorine/halogen tables, fogging, larval 

survey was taken up in relief camps and affected area. Clean drinking water 

was provided in the camps.  

 Employment opportunities were provided under MGNREGA to displaced 

people and will be involved in clearing debris.  

 

Steps taken by Govt for Restoration and Rehabilitation  

 

 Rs.30 crore released to Kodagu district under SDRF for rescue and relief 

operations. 

 Geo-Technical team comprising of experts from GSI (Geological Survey of 

India), NIRM (National Institute of Rock Mechanics), IISc (Indian Institute of 

Science), NITK (National Institute of Technology Karnataka) Suratkal will be 

conducting an comprehensive geo-technical of landslide affected areas. NGRI 

(National Geophysical Research Institute) has set up a seismic monitoring 

centre in Novadaya School to closely monitor seismic activity in and around 

Kodagu. 

 Team from Border Road Organization visited landslide affected areas and 

guided engineers in reconstruction of roads. 

 Deputy Commissioner, Kodagu, already identified land for rehabilitation of 

displaced people. 

 Several thousand temporary dwelling units using prefabricated aluminium 
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were constructed to house displaced people until permanent structure is 

constructed. 

 Issue of duplicate certificates/documents/IDs: UIDAI issued free printouts of 

Aadhaar no to people who have lost their cards. 

 Cash assistance was provided for agriculture workers1. 

 

Lessons learnt:  

 

1. Floods are most dangerous natural phenomena and are a real threat to the 

sustainable development of nations. 

2. After the 2018 floods in  Kodagu  district,  it  was  felt  need  to  include disaster 

preparedness, risk management, and contingency and response capacities 

according to the lessons of catastrophic floods. 

3. Experience in Kodagu district showed that creation and development of effective 

and steadily functioning systems of hydrological monitoring and early warning 

systems at a local, regional, and national level as key components of more realistic 

warnings of flooding threats.  

4. Limited available resources are one of the most important problems for both 

disaster preparedness and disaster response. 

5. The example of Kodagu showed that climate change adaptation needs to be 

achieved through the understanding of vulnerability in all sectors (social, 

infrastructure, production, and environmental) and this knowledge needs to be 

used for the formulation of pr eparedness and response mechanisms.  
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Backgroun d 

In January 2023, the event of land subsidence attributed to climate change was 

reported in Joshimath area, District Chamoli, Uttarakhand, India. Ensuring health 

safety and provision of health care services to the residing and displaced population 

in the affected area was a major concern. Health department is the nodal department 

for protecting human heal th. The State Climate Change & Human Health Unit, 

National Programme for Climate Change & Human Health (NPCCHH), National 

Health Mission, Directorate of Medical Health & Family Welfare Uttarakhand was the 

leading agency to take appropriate health intervent ions. 

 

Landslide hazards rank high among the hydrogeological hazards because they pose 

a threat to life and livelihood ranging from disruptions of normal activities to 

widespread loss of life, property and destruction in large parts of mountainous region 

of India . Himalayan and other hilly regions of India are affected by landslides and 

landmass movement activities.1 Major parts of the northern states of India namely 

Jammu & Kashmir, Himachal Pradesh, Uttarakhand and north -eastern states of the 

country viz. Sikkim , Arunachal Pradesh, Mizoram, Nagaland, Manipur, Meghalaya, 

Assam and Tripura are vulnerable to landslides due to fragile geology, active 

tectonics, high relief, critical slopes, intense rainfall as well as anthropogenic activities 

at various locations of these states.1 

 

Joshimath is a town situated in Chamoli District in the state of Uttarakhand. Not only 

is Joshimath a major tourist centre within the Chamoli district, but it is also the 

gateway to Badrinath, Auli, and Valley of Flowers etc. Areas of particular focus for 

tourism are: the main city, Vishnuprayag area, Govindghat, Ghangharia and 

Hanuman Chatti area2. 

https://en.wikipedia.org/wiki/Chamoli_District
https://en.wikipedia.org/wiki/States_and_territories_of_India
https://en.wikipedia.org/wiki/Uttarakhand
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The town of Joshimath is also nicknamed as Jyotirmath and is the winter seat of 

Lord Badri, whose idol is brought down from Badrinath temple to Vasudeva temple 

at Joshimath. This holy town is revered by the Hindus for being an important 

pilgrimage center of the country .3 

 

Problem statement  

The Joshimath area of Chamoli District, Uttarakhand is currently facing land -

subsidence due to which cracks are seen in many of houses and buildings. According 

to the National Oceanic and Atmospheric Administration (NOAA), subsidence is the 

ɁÚÐÕÒÐÕÎɯÖÍɯÛÏÌ ÎÙÖÜÕËɯÉÌÊÈÜÚÌɯÖÍɯÜÕËÌÙÎÙÖÜÕËɯÔÈÛÌÙÐÈÓɯÔÖÝÌÔÌÕÛɂȭɯ(ÛɯÊÈÕɯÏÈ××ÌÕɯ

for a host of reasons, man-made or natural, such as the removal of water, oil, or natural 

resources, along with mining activities. Earthquakes, soil erosion, and soil compaction 

are also some of the well -known causes of subsidence. Land subsidence is a gradual 

settling or sudden sinking of the Earth's surface due to removal or displacement of 

subsurface earth materials. 

 

The District administration is assessing the situation on continue basis. As on 15 

March 2023, the cracks have identified in 868 buildings. A total of 771 family members 

Pictures of Land subsidence - Joshimath, District Chamoli, Uttarakhand, India 
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were displaced from 201 households to a safe place4. The cracks also appeared in the 

building of Community Health Centre, Joshimath. The raised situation may pose 

public health challenges like COVID -19, other communicable disease outbreaks and 

psycho-social problems. 
 

Profile  

Joshimath lie in the Great Himalaya physiographic zone and in the Alaknanda basin. 

This is a mountainous zone consisting of ridges and slopes formed by valleys of 

Alaknanda River and its tributaries. The topography consists of crests of ridges, falls, 

springs, rocky kn obs, deep valleys with steep gradient formation of rocks. These steep 

rocks are mostly hard but at some places are soft which makes these areas a landslide 

prone zone. Joshimath is at an elevation of 1890 metres above sea level5. 
 

As per the Census India 2011, Joshimath have a population of 16,709 with sex ratios at 

673 due to the large proportion of migrant male workers in the population of these 

towns. At Joshimath, the non-workers are higher at 56% with main workers at 42%. 

Among st the working population a majority are engaged in the "others" category 

whereas cultivators form 14% of the workers in Joshimath. A majority of the 

population is dependent on tourism to earn their livelihoods 4. Three of the 7 

healthcare centers are sub-centers whereas the rest include 1 CHC and 3 hospitals. 
 

Joshimath is densely populated and though Badrinath is inhabited only for half of the 

year during the tourist season. Joshimath City is classified as being Extreme Risk with 

respect to earthquakes. The built -up area in Joshimath is dense and congested in 

certain parts with many buildings built without earthquake resistance 5. Flash flooding 

is assessed as high risk in Joshimath City. Landslides have been assessed as a low-

moderate risk hazard in the Joshimath City 4. 
 

Interventions  

Due to the climate change related land subsidence disaster in the Joshimath, there may 

be a risk of transmission and outbreak of various infectious and climate sensitive 

diseases among the displaced population in the disaster-affected area. Along with this , 

there may be a possibility of maternal and child health services being affected. 
 

Considering above and to prevent spread of various infectious and climate sensitive 

diseases in affected area, the State Surveillance Unit, Integrated Disease Surveillance 

Programme (IDSP) and State Climate Change & Human Health Unit, National 

Programme for Climate Change & Human Health (NPCCHH), Uttarakhand has 

developed a detailed public health advisory for the affected area on following key 

interventions 1: 
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1. Provision of Safe drinking water  

2. Provision of food safety  

3. Hygiene and sanitation  

4. Waste management 

5. Waste water management 

6. Medical and Mental Health Camps  

7. Communicable disease surveillance and outbreak management 

8. COVID -19 prevention and control  

9. Maternal & Child health services and Immunization  

10. Vulnerable population  

 

Capacity building and sensitization of the District Health Officials on the public health 

interventions mentioned in the above said advisory was also conducted on 02.02.2023. 

Health professionals and Frontline workers providing health care services in 

Joshimath, Chamoli, Uttarakhand 
 

In compliance of the above public health advisory, the District Health Department, 

Chamoli is committed to provide best health care services in the affected area. District 

Health Department is taking all necessary steps in the Joshimath area for addressing 

the challenge. Some of the key steps taken by District Health Department are given 
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below: 

Å Regular Medical Health camps are being organized in the relief camps for 

routine health check-up and providing health care services to the displaced 

population. Routine immunization is being done through medical camps.  

Å Dedicated Mental health team is deployed for providing psycho -social support 

and counselling. 

Å IEC/BCC initiatives are being undertaken to prevent and control the spread of 

communicable and climate sensitive diseases. 

Å Community awareness on hygiene and sanitation; proper waste management 

and food safety measures is being done. 

Å Health workers are sensitized about case definition and instant reporting of 

notifiable diseases like Cholera, Dengue, Polio etc. 

Å Rapid Response Teams are placed to respond any clustering or outbreak. 

Å Water samples are being tested on regular basis to control the spread of any 

waterborne disease. 

Å COVID -19 and other communicable disease surveillance is enhanced in the 

affected area. 

Å Special vaccination drives for COVID -19 and routine immunization are 

ongoing in the relief camps. 

Å All pregnant women those who are nearing their EDD are being communicated 

to anticipate any complications that may occur in their delivery.  

Å Dedicated ambulances are placed in the affected area. 

Å Surge capacity has been identified in District Hospital.  

Å All the vulnerable population i.e. dialysis, diabetes , cancer ,heart disease & 

geriatric population have been demarcated in the affected area and a follow up 

is being maintained for their well -being. 

Å Intersectoral coordination with municipality, water board, food safety and 

disaster management departments are being done. 
 

Other Interventions  

Å The sensitive families are being temporarily shifted to relief camps at safer places 

by the State Government and District Administration.  

Å Construction works has been banned in the area. 

Å A total of 12 teams of SDRF and 02 teams of NDRF is placed in the Joshimath area 

for timely response and mitigation.  

Å In view of the cold wave, bonfires are being lit at a total of 20 places under 

Joshimath area and room heaters have also been provided for the affected people 

in the relief camps. 

Å Nutritional food arrangements are being made in the relief camps.  
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Details of Process  

The public health interventions taken by the State and District Health Department 

supported the optimal health care service delivery to the community. The challenges are 

being tackled at the local level. The frontline health care workers are working in ful l 

capacity to provide all possible health care services to the community. Regular health 

check-up and Psychosocial support is being provided to the community. The vulnerable 

population like children, pregnant women, old aged persons etc. are being taken care for 

any health complications. The community is also extending their support to the health 

system. Till date, no outbreak or any other health casualty reported due to the strategic 

implementation of the public health interventions in the affected area.  
 

Outcomes  

Timeframe  

The case study is ongoing and shall be completed after the disaster free declaration by 

District/State Administration.  
 

Short term outcomes - 

Å No outbreak or clustering of communicable and climate sensitive diseases has been 

reported till date.  

Å Health care accessibility to the displaced population.  
 

Long term outcomes - 

Å Strengthen communicable and climate sensitive disease surveillance. 

Å Improve health care service delivery. 

Å Community engagement in public health emergency management.  

Å Build climate resilient health care system. 

Key Learning Points  

In emergencies, disasters and other crises, the lives and well-being of the affected 

population must always be protected, particularly in the minutes and hours 

immediately following impact or exposure as time is of the essence in saving lives. 

The ability of health services to be delivered by critical infrastructure such as health 

facilities without interruption in these situations is a matter of life and death.  
 

For providing uninterruptable and accessible health services to community before, 

during and immediately following an emergency or disaster, the following key points 

should be considered: 
 

Å Prepare such health infrastructure that can resist exposures and forces from all 

types of hazards (e.g., retrofitted towards disaster risk reduction)  
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Å Availability of emergency medicine and medical equipment  

Å Availability of critical services (such as water, food, electricity and medical 

supplies) that are available to support the delivery of health services  

Å Prepare a pool of trained health personnel in public health emergency 

management. 

 

Way Forward  

A Community Assessment for Public Health Emergency Response (CASPER) study 

will be conducted in Joshimath, Chamoli, Uttarakhand by State Climate Change Unit, 

NPCCHH, Uttarakhand with the support of development partners.  
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Background  

 

Climate change-driven temperature increases worsen air quality in places where coal 

combustion powers electricity for air conditioning. Climate solutions that substitute 

clean and renewable energy in place of polluting coal and promote adaptation to 

warmin g through reflective cool roofs can reduce cooling energy demand in 

buildings, lower power sector carbon emissions, and improve air quality and health.  

 

We investigate the air quality and health co -benefits of climate solutions in 

Ahmedabad, Indiaɭa city where air pollution levels exceed national health -based 

standardsɭthrough an interdisciplinary modeling approach. Using a 2018 baseline, 

we quantify chang es in fine particulate matter (PM2.5) air pollution and all -cause 

mortality in 2030 from increasing renewable energy use (mitigation) and expanding 

 ÏÔÌËÈÉÈËɀÚɯ ÊÖÖÓɯ ÙÖÖÍÚɯ ÏÌÈÛɯ ÙÌÚÐÓÐÌÕÊÌ program (adaptation). We apply local 

demographic and health data and compare a 2030 mitigation and adaptation (M&A) 

scenario to a 2030 business-as-usual (BAU) scenario (without climate change response 

actions), each relative to 2018 pollution levels. We estimate that the 2030 BAU scenario 

results in an increase of PM2.5 air ×ÖÓÓÜÛÐÖÕɯÖÍɯƘȭƕƗɯϟÎɯÔǸƗɯÍÙÖÔɯƖƔƕƜɯÊÖÔ×ÈÙÌËɯÛÖɯÈɯ

ƔȭƕƕɯϟÎɯÔǸƗɯËÌÊÓÐÕÌɯÍÙÖÔɯƖƔƕƜɯÜÕËÌÙɯÛÏÌɯƖƔƗƔɯ,ȫ ɯÚÊÌÕÈÙÐÖȭɯ1ÌËÜÊÌËɯ/,ƖȭƙɯÈÐÙɯ

pollution under 2030 M&A results in 1216ɬ1414 fewer premature all-cause deaths 

annually compared to 2030 BAU. 

 

Achievement of National Clean Air Programme, National Ambient Air Quality 

Standards, or World Health Organization annual PM2.5 Air Quality Guideline targets 

in 2030 results in up to 6510, 9047, or 17 369 fewer annual deaths, respectively, relative 

to 2030 BAU. This comprehensive modeling method is adaptable to estimate local air 

quality and health co -benefits in other settings by integrating climate, energy, cooling, 

land cover, air pollution, and health data.  

 

Our findings demonstrate that city -level climate change response policies can achieve 

substantial air quality and health co -benefits. Such work can inform public discourse 

on the near-term health benefits of mitigation and adaptation. These findings are 
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published in the peer -reviewed scientific journal Environmental Research: Health 

(Limaye et al 2023). 

 

This project focused on the municipal (taluka) area of Ahmedabad, a city of about 8.5 

million people in Gujarat state in western India (see Figure 1). While the urban area of 

Gandhinagar is immediately adjacent to the north and the two cities are often 

considered together, we limited the study to Ahmedabad because of availability of 

local population, baseline mortality, energy, and air pollution data. With respect to air 

pollution emissions sources relevant to air quality in Ahmedabad, there are two local 

thermal coal-fired power plants in the region, both relatively old and both high 

pollution -emitting sources (see Figure 1); there are six total fossil fuel- fired power 

plants in Gujarat (Gujarat Electricity Regulatory Commission (Gandhinagar) 2022b, p 

147, 2022a, p 39, Joshi et al 2022). 

 

As part of a related analysis (Joshi et al 2022), we identified major point sources of 

/,ƖȭƙɯÌÔÐÚÚÐÖÕÚɯÛÏÈÛɯ×ÙÖÝÐËÌɯ×ÖÞÌÙɯÛÖɯÔÌÌÛɯ ÏÔÌËÈÉÈËɀÚɯÌÕÌÙÎàɯËÌÔÈÕËɯÈÕËɯÈÙÌɯ

ÐÕɯÊÓÖÚÌɯÌÕÖÜÎÏɯ×ÙÖßÐÔÐÛàɯÛÖɯÈÓÚÖɯÈÍÍÌÊÛɯÛÏÌɯÊÐÛàɀÚɯÈÐÙɯØÜÈÓÐÛàɯȹ&ÈÕÎÜÓàɯet al 2020, 

Guttikunda and Jawahar 2014, System of Air Quality and Weather Forecasting and 

Research, Indian Institute of Tropical Meteorology 2017) . The coal-fired Torrent 

Power Plant (TPP) in the heart of the city on the Sabarmati River was the focus for 

modeling energy, air quality and health. TPP largely supplies municipal electricity 

ÈÕËɯÊÖÖÓÐÕÎɯÕÌÌËÚȮɯÈÕËɯ3//ɀÚɯ/,ƖȭƙɯÌÔÐÚÚÐÖÕÚɯËÐÙÌÊÛÓàɯÐÔ×ÈÊÛɯÛÏÌɯÊÐÛàɀÚɯÈÐÙɯØÜÈÓÐÛàɯ

(Guttikunda and Jawahar 2014). Among the other power plants shown in Figure 1, 

only the Surat gas-fired pl ants also supply power to Ahmedabad, but at 

approximately 200 km distant from the urban core do not appreciably impact city air 

quality.  

 

The Gandhinagar Power Plant, while nearby, does not supply power to Ahmedabad, 

is already operating near capacity, and is projected to remain so in the foreseeable 

future (Joshi et al 2022), so its emissions were expected to remain fairly constant by 

2030 and were considered as stable inputs to the overall modeling domain (Gujarat 

Electricity  Regulatory Commission (Gandhinagar) 2020). The Wanakbori and 

Vadodara plants, nearly 100 km distant, also do not supply power for Ahmedabad 

and thus their emissions are held constant in our analysis (Gujarat Industries Power 

Company Ltd. 2016, Guttikunda and Jawahar 2014, Gujarat Electricity Regulatory 

"ÖÔÔÐÚÚÐÖÕɯȹ&ÈÕËÏÐÕÈÎÈÙȺɯƖƔƖƔȺȭɯ ÊÊÖÙËÐÕÎɯÛÖɯ(ÕËÐÈɀÚɯ"ÌÕÛÙÈÓɯ$ÓÌÊÛÙÐÊÐÛàɯ ÜÛÏÖÙÐÛàȮɯ

3//ɯÐÚɯÈɯɁ"ÈÛÌÎÖÙàɯ ɂɯ×ÖÞÌÙɯ×ÓÈÕÛɯÉecause of its location within a 10 km radius of a 

million -plus city (in this case, Ahmedabad); such plants are being prioritized for 

emissions controls to reduce pollution exposures to nearby population centers 

(Central Electricity Authority, Ministry of P ower (Government of India) 2022). 
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Figure 1: Map of Ahmedabad study area with inset map of in India and 

Gujarat state  
 

The study area map displays the six fossil fuel-fired power plants in  

 

Details of Intervention  
 

Å Scale of activity/intervention  

Å Unit of activity/ intervention (HCF/community/ frontline workers/ 

panchayat/block/district/state)  

Å Details of key actions 

 

Climate change, air pollution, and extreme heat are interconnected public health 

threats: combustion of fossil fuels emits health- harming fine particles as well as 

carbon pollution that fuels rising temperatures. Extreme heat in India is already 

associated with significant excess all -cause mortality (Azhar Shah et al., 2014), and 

climate change is projected to further increase annual average temperatures as much 

as 4.4 °C (~8 °F) by the 2080s (Sanjay et al 2020) relative to the 1976-2005 average. 

Recent air modeling studies led by Indian researchers indicate that climate warming 

could worsen PM2.5 pollution across the country (Upadhyay et al 2020, Kaur and 

Pandey 2021). 

 

Air conditioning (A/C) offers an important heat -health adaptation, as recognized in 

(ÕËÐÈɀÚɯ"ÖÖÓÐÕÎɯ ÊÛÐÖÕɯ/ÓÈÕɯȹ(" /Ⱥȭɯ ÓÛÏÖÜÎÏɯÖÕÓàɯƚǔɯÖÍɯ(ÕËÐÈÕɯÏÖÜÚÌÏÖÓËÚɯÞÌÙÌɯ

estimated to have A/C in 2019 (Romanello et al 2021), the ICAP projects nationwide 

cooling demand to grow eight -fold by 2037-38 compared to 2017- 18 (Ministry of 

Environment, Forests, and Climate Change (Government of India) 2019) . The ICAP 

sets forth a comprehensive cross-sectoral plan to address InËÐÈɀÚɯÎÙÖÞÐÕÎɯËÌÔÈÕËɯÍÖÙɯ

cooling energy through  climate-friendly solutions (Ministry of Environment, Forests, 
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and Climate Change (Government of India) 2019). In addition to planning for 

increased cooling needs, the Government of India also launched a National Clean Air 

Programme (NCAP) in 2019 to provide a roadmap for reducing unhealthy air 

pollution levels (Gangu ly et al 2020). The NCAP aims to reduce PM2.5 levels 20-30% 

by 2024 relative to 2017 levels in 132 cities not yet attaining the annual NAAQS 

(Central Pollution Control Board, Government of India 2021).  

 

While A/C saves lives, its use can worsen both air pollution and climate change itself, 

if the energy to meet associated increases in electricity demand is supplied from fossil 

fuels (Abel et al 2018) . India operates 47 coal-fired power plants more than 25 years 

old, with an average age of 34 years (Global Energy Monitor 2022, Singh and Sharma 

2021), including the Torrent Power Plant (TPP) in Ahmedabad. Prior work estimated 

that in India, air po llution from coal combustion in thermal power plants and 

industries contributes to 169,000 premature deaths annually (Ganguly et al 2020). 

Electricity use for A/C is becoming more sensitive to rising temperatures (Gupta 2012), 

with unclear health effects. The city of Ahmedabad has developed coordinated climate 

resilience strategies to reduce health vulnerabilities from extreme heat and air 

×ÖÓÓÜÛÐÖÕȭɯ ÏÔÌËÈÉÈËɯËÌÝÌÓÖ×ÌËɯÈÕËɯÓÈÜÕÊÏÌËɯ2ÖÜÛÏɯ ÚÐÈɀÚɯÍÐÙÚÛɯÏÌÈÛɯÈÊÛÐÖÕɯ×ÓÈÕɯ

(HAP) in 2013, an effort integrating heat forecasting with improved municipal 

governance, health risk communication, and landcover interventions, including 

reflective cool roofs (Knowlton et al 2014, Limaye et al 2018, Pingle et al 2018). Cool 

roofs can help to moderate indoor temperatures (adaptation) and save energy from 

reducing A/C and fan use for cooling (mitigation). In 2017, Ahmedabad launched an 

Air Information Response (AIR) plan (Limaye et al 2018) to establish continuous air 

quality monitoring and health risk communication.  

 

This project characterizes the current state of local air quality and cooling demand in 

Ahmedabad, and, for the first time, projects 2030 PM2.5 pollution levels and air 

pollution effects on all -cause mortality from implementing climate change mitigation 

and adaptation strategies (compared to a business-as-usual future). To do so, our 

project team conducted an interdisciplinary analysis spanning climate, energy, air 

pollution, and health models to estimate future air pollution and health co -benefits at 

the city level. We configure the Benefits Mapping and Analysis Program -Community 

Edition (BenMAP -CE) with local air pollution, population, and baseline health data to 

estimate, for the first time, air quality effects on human health. Because this research 

is executed using an adaptable modeling framework and designed within the context 

ÖÍɯÛÏÌɯ(" /Ȯɯ-" /ȮɯÈÕËɯ(ÕËÐÈɀÚɯÊÓÐÔÈÛÌɯÎÖÈÓÚȮɯÐÛɯÊÈÕɯÏÌÓ×ɯÛÖɯÐÕÍÖÙÔɯÉÙÖÈËÌÙɯÊÐÛàɯÈÕËɯ

state actions across India to address climate change and achieve near-term 

improvements for ai r quality and public health.  

 

 

 



 

56   
 

Details of Process  

Å For health system/ health facility focused case study: how the activity/project 

supports health facility/system to improve/sustain health care service delivery 

in view of climate change 

Å For community focused case study: how the activity/project supports 

communities to reduce the impacts of climate change on health? 

Å Mention role of key stakeholders/beneficiary  

 

Conducting an interdisciplinary modeling analysis with local data and expertise, our 

team estimated the air quality and health co-benefits of potential climate change 

mitigation and adaptation actions in Ahmedabad by 2030. We explored two main 

actions implementable at the city level: (1) mitigation of climate pollution through 

ÊÖÕÛÙÖÓɯÖÍɯÌÔÐÚÚÐÖÕÚɯÍÙÖÔɯ ÏÔÌËÈÉÈËɀÚɯÊÖÈÓ-fired Torrent Power Plant, a scenario of 

interest because pollution controls at this plant and others located in urban areas are 

being prioritized to reduce risks to nearby population centers and (2) adaptation to 

extreme heat via expansion of cool roofs across the city, an intervention that helps to 

lower  indoor temperatures at the household scale and reduce citywide demand for 

energy to power A/C.  
 

This project estimated the city-wide air quality and health benefits of those two 

climate change response actions by the year 2030. Our team linked models (Figure 2) 

to explore the air quality -related health effects of these responses, with a focus on fine 

×ÈÙÛÐÊÜÓÈÛÌɯÔÈÛÛÌÙɯȹ/,ƖȭƙȺȮɯÛÏÌɯÔÖÚÛɯËÈÕÎÌÙÖÜÚɯÈÐÙɯ×ÖÓÓÜÛÈÕÛɯÙÌÎÜÓÈÛÌËɯÜÕËÌÙɯ(ÕËÐÈɀÚɯ

NAAQS.  

 

Å Energy policy experts at GERMI  ÌÚÛÐÔÈÛÌËɯ ÏÔÌËÈÉÈËɀÚɯÌÓÌÊÛÙÐÊÐÛàɯËÌÔÈÕËɯÐÕɯ

2018 and 2030, considering how demand for air conditioning is expected to rise 

due to climate warming, population growth, and economic expansion. This team 

also considered the growth of renewable energy capacity and opportunities to 

substitute fossil fuel -generated electricity with power provided by solar and wind 

sources. 

 

Å Climate and air quality scientists at IITM  collected air quality (PM 2.5) monitoring 

data for 2018 and modeled air quality for two different 2030 scenarios: (1) a business-

as-usual scenario in which Ahmedabad continues to rely heavily on its thermal coal -

fired power plant to meet city energy needs and takes no further actions to expand 

cool roofs (beyond existing 5 percent roof area coverage), and (2) a combined 

mitigation and adaptation scenario in which the city takes strong climate actions to 

completely substitute fossil fuel power with renewable energy, a plausible future 

given the growth of renewable energy capacity in Gujarat, and expands its cool roofs 

program to cover 20 percent of available building roof area.  
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Figure 2: Flowchart depicting project model integrating projections of climate warming in Ahmedabad 

(orange box), energy supply and cooling demand modeling (red box), and two 2030 comparison 

scenarios that shape air quality modeling (business-as-usual, grey box and a combined mitigation and 

adaptation scenario, yellow and green box). Air quality modeling and monitoring data (boxes with blue 

outlines) were analyzed using a health impact assessment approach (purple box) to arrive at air quality 

effects on all-cause mortality in the city in 2030, relative to a 2018 baseline (Credit: Limaye et. al 

(2023)).  
 

 

Å Public health scientists at NRDC and IIPH -G collected baseline mortality data from 

the Ahmedabad Municipal Corporation, developed population estimates for 2018 and 

2030, and analyzed the different air quality projections provided by IITM to estimate 

city -wide health effects in 2030 under the business-as-usual scenario and in a future 

with strong climate action on mitigation and adaptation. Projected health effects in 

2030 are relative to a common 2018 air quality baseline. 
 

Outcomes: 
 

Å Climate Change and Energy Demand 

 

Our energy analysis shows that demand for energy to provide cooling in Ahmedabad 

could nearly triple between 2018 and 2030 as the city population increases from 8.5 to 

9.3 million and climate warming increases the annual average temperature from 

27.6 °C in 2018 to 28.4 °C in 2030. However, renewable energy capacity to supply 

energy in Gujarat is expected to expand by a factor of five over that period, part of 
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(ÕËÐÈɀÚɯ ÕÈÛÐÖÕÈÓɯ ÊÖÔÔÐÛÔÌÕÛɯ ÛÖɯ ×ÙÖÝÐËÌɯ ÏÈÓÍɯ ÛÏÌɯ ÊÖÜÕÛÙàɀÚɯ ÌÕÌÙÎàɯ ÔÐßɯ ÍÙÖÔɯ

renewable, non-fossil fuel sources by 2030. 
 

Expansion of cool roofs from 5 to 20 percent of total residential roof area would reduce 

cooling energy demand by 0.21 Terawatt-hours (TWh) in 2030 from 2018. That energy 

ÚÈÝÐÕÎÚɯÞÖÜÓËɯÔÖÙÌɯÛÏÈÕɯÖÍÍÚÌÛɯÛÏÌɯÊÐÛàɀÚɯÊÓÐÔÈÛÌɯÊÏÈÕÎÌ-driven 2030 increase in 

cooling demand from 2018 (0.17 TWh); the reduction in cooling energy demand is 

equivalent to avoiding 191,000 metric tons of carbon dioxide pollution from a thermal 

coal-fired power plant, emissions equivalent to 21.5 million gallons of gasoline.  
 

Air Quality  

 

Continuous air monitoring data used 

in an IITM model show that PM  2.5 air 

×ÖÓÓÜÛÐÖÕɯÓÌÝÌÓÚɯÈÝÌÙÈÎÌËɯƛƕȭƔƘɯϟÎɤÔ3 

in 2018. Our air pollution modeling 

suggests that if the city takes no 

additional climate actions by 2030 

(business-as-usual scenario), local air 

quality will further deteriorate, as the 

annual PM2.5 pollution level rises to 

ƛƙȭƕƜɯ ϟÎɤÔ3. In contrast, if 

Ahmedabad executes strong clean 

energy and cool roofs actions 

(mitigation and adaptation scenario), annual PM 2.5 air pollution would slightly 

ËÌÊÙÌÈÚÌɯȹÉàɯƔȭƕƔɯϟÎɤÔ3ȺɯÍÙÖÔɯƖƔƕƜɯÓÌÝÌÓÚɯÛÖɯƛƔȭƝƘɯϟÎɤÔ3 in 2030. That level is still well 

above the national annual PM2.5 ÈÐÙɯ×ÖÓÓÜÛÐÖÕɯÓÐÔÐÛɯȹ-  02ȺɯÖÍɯƘƔɯϟÎɤÔ3, but avoiding 

an increase in air pollution from 2018 to 2030 is a significant outcome, considering 

anticipated growth in both the city population and cooling energy demand over that 

period.  
 

Health  
 

We combined city population projections for 2030, baseline health data, and air 

pollution epidemiology evidence with air quality modeling results using the Benefits 

Mapping and Analysis Program -Community Edition, BenMAP -CE, (Figure 2) to 

estimate the health effects of PM2.5 air pollution in 2030 under the business-as-usual 

vs. the combined mitigation and adaptation scenario. Using an established air quality 

health impact assessment tool, we found that the air quality benefits of mitigation and 

adaptation actions result in up to 1,414 fewer annual all -cause premature deaths city-

wide in 2030, compared to the business-as-usual future (i.e. without any additional 

steps to reduce fossil fuel reliance or expand cool roofs). 
 

Figure 3: Data components integrated in Benefits 

Mapping and Analysis Program Community 

 Edition (BenMAP-CE) 
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Furthermore, our health modeling for 2030 scenarios also demonstrates that 

Ahmedabad could achieve even more significant health benefits with even greater 

ambition to improve air quality. Compared to a business -as-usual 2030, we estimate 

that the city could avoid up to 6,510, 9,047, or 17,369 premature deaths annually by 

2030 if NCAP targets, NAAQS limits, or World Health Organization  PM2.5 air quality 

guidelines (WHOAQG) are achieved, respectively (Figure 4). 

 

 

Figure 4: Key air pollution and health results: BenMAP-CE input air pollution values (blue bars) 

and health effect estimates (orange line) under 2018 baseline, 2030 business- as-usual (BAU), 2030 

mitigation and adaptation (M&A), 2030 NCAP (National Clean Air Programme) attainment, 2030 

NAAQS (National Ambient Air Quality Standards) attainment, and 2030 WHOAQG (World 

Health Organization Air Quality Guideline) attainment. Health effects are for each scenario 

compared to baseline air quality for 2018. For avoided all-cause mortality, negative values indicate 

excess deaths in 2030 relative to 2018, positive values indicate avoided deaths in 2030 relative to 2018 

(Credit: Limaye et al. 2023). 
 

 

Key Learning Points  

Because the threats of climate change, extreme heat, and air pollution to public health 

are intertwined, so are the solutions. This study shows that shifting India even further 

and faster away from fossil fuels and towards clean energy and stronger heat 

adaptation through cool roofs can help reduce deadly air pollution, keep people cooler 

and healthier, and reduce the carbon dioxide pollution that fuels climate change. By 

incorporating climate, energy, cooling, land cover, air pollution, and local health da ta, 

the comprehensive modeling method we deployed is scalable to estimate local air 
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quality and health co -benefits in diverse situations. Our findings show that city -level 

climate change response measures can produce significant co-benefits for air quality 

and health in the near-term. 

 

Our sequence of climate, energy, air quality and health modeling provides a blueprint 

for future studies to estimate local air quality and health co -benefits of climate change 

responses in India. Such research can help the public understand how climate action 

in India can deliver cleaner air. It can also strengthen understanding of health 

implications of policies in India that affect energy use and air quality, such as the India 

Cooling Action Plan, India's climate change goals under the United Nations 

Framework Convention on Climate Change, and further implementation of the 

National Clean Air Programme. Our findings on avoidable premature deaths from air 

quality improvements strengthen the health argument for scaling up climate solutions 

across the country. 
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Background  

The availability of safe drinking water, safely managed sanitation, adequate water for 

cleaning and hygiene maintenance, gender responsive Water, Sanitation and Hygiene 

(WASH) facilities and services in a sustained manner is a prerequisite for quality care 

and Infection Prevention and Control (IPC) in Health Care Facilities (HCFs). 

2ÜÚÛÈÐÕÈÉÓÌɯ#ÌÝÌÓÖ×ÔÌÕÛɯ&ÖÈÓÚɯÐÕÊÓÜËÌɯÈɯ×ÙÖÝÐÚÐÖÕɯȹ&ÖÈÓɯƚȺɯÛÖɯɁ×ÙÖÝÐËÌɯÜÕÐÝÌÙÚÈÓɯ

ÈÊÊÌÚÚɯÛÖɯÚÈÍÌɯËÙÐÕÒÐÕÎɯÞÈÛÌÙɯÐÕɯÏÌÈÓÛÏɯÊÌÕÛÌÙÚɯÉàɯƖƔƗƔȭɂɯ2#&ɯƗɯÈÐÔÚɯÛÖɯȿÌÕÚÜÙÌɯÏÌÈÓÛÏàɯ

lives and promote well -ÉÌÐÕÎɯÍÖÙɯÈÓÓɯÈÛɯÈÓÓɯÈÎÌÚɀɯÈÕËɯÐÕÊÓÜËÌÚɯÈɯÚ×ÌÊÐÍÐÊɯÛÈÙÎÌÛɯȹƗȭƝȺɯÛÖɯ

reduce the burden of disease from unsafe water, unsafe sanitation and lack of hygiene. 

Targets (3.1, 3.2) call for reducing maternal mortality and under -five and neonatal 

mort ality, all of which are directly impacted by WASH conditions in health care 

settings.1 
 

Weak, poor functioning of WASH facilities, services and IPC programs would result 

in a vicious cycle of widespread infection, antibiotic use and misuse and spread of 

anti-microbial resistance (AMR). Particularly, an effective WASH and IPC will reduce 

the spread of hospital acquired infections, including resistant ones. Hence, WASH in 

HCFs is basic to primary health care, maternal and newborn health, and outbreak 

response.  

 

As per Sample Registration System 20202, in Chhattisgarh 10.6% of children die within 

first year in comparison to 9.1 percent in India. Neonatal mortality rate (less than 29 

days) is 26 in Chhattisgarh and 20 in India. As per Special Bulletin on Maternal 

Mortality in India, 2018 -20, maternal mortality at 137 per 100000 live births annually 

in the state (India: 97) is a major contributor of newborn deaths. In Chhattisgarh, 68.8 

percent (India: 71.9%) of the Infant Mortality Rate (IMR) (SRS Statistical report  2020) 

is due to neonatal mortality. Potential Health Care Associated Infections (HCAIs) are 

directly associated with poor WASH in health care facilities. Delivery rooms require 

tailored WASH services to ensure a safe and dignified delivery and minimize th e risks 

of infections including sepsis, a leading cause of both maternal and neonatal 

mortality 1. 
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In this context, UNICEF India, Chhattisgarh office prioritized its WASH in health 

intervention in three remote tribal, conflict affected, hard to reach, aspirational 

districts: Bijapur, Dantewada and Sukma of Chhattisgarh, a state located in central 

India.  

 

Details of Intervention and processes  

 

In 2022, several activities were undertaken with the collaboration of UNICEF and 

District administration. Hand holding support on improving WASH in Health was 

provided by UNICEF Chhattisgarh. This specific intervention involved 53 HCFs: three 

District Hosp itals (DH), 38 Community Health Centres (CHCs) and 12 Primary Health 

Centres (PHCs) in three districts. 

 

Activities undertaken includes a) assessment of healthcare facilities on WASH 

indicators and preparation of costed improvement plans b) knowledge and skill 

enhancement of health service providers c) promotion of inclusive WASH services in 

HCFs with special  focus to gender responsiveness in provisioning infrastructure d) 

advocacy for climate resilient (HCFs) e) health system strengthening f) knowledge 

management and evidence generation. 
 

Healthcare facilities Assessment and Improvement Plan Preparation:  

 

An assessment tool relating to WASH 

indicators was developed in line with the 

national initiatives viz. Kayakalp, Swachh 

Swasth Sarvatra (SSS), National Quality 

Assurance Standards (NQAS) and existing 

global tool, WASH FIT on water sanitation for 

health facilities improvement. The assessment 

tool consists of 76 questions under seven 

sections: a) General infrastructure and basic 

services, b) Water, c) Sanitation, d) Hand 

Hygiene, e) Cleanliness, f) Biomedical waste 

management, g) Climate resilient HCFs was 

developed and vetted with district health 

officials. Approx. 150 Block Medical Officers 

(BMO), Medical Officers (MOs), Registered 

Medical Assistance (RMA) and staff nurse  

were oriented on the tool for assessment of 

Demonstration of PPE kit at 

Dantewada 
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 their respective HCFs.  

 

Objective was to develop 

the skill of health service 

providers and managers 

to conduct the self-

assessment periodically. 

Further, do the needful on 

identified gaps for 

improving quality care 

and to meet the Kayakalp 

criteria . 

 

Knowledge and skill enhancement of health service providers  

Capacity building of managers, health service providers, and housekeeping staffs was 

one of the important interventions. Stakeholder mapping and training need 

assessment was the initial activity conducted based on the gap identified and 

interaction with ke y health service providers. Training materials were developed 

focusing Bio Medical Waste (BMW) management, IPC, WASH related indicators in 

Kayakalp checklist, etc. Face to face trainings organized in collaboration with district 

health society for district,  block and facility level health care service providers.  

 

Hand washing with water and soap at critical times were promoted in general with 

patients, care takers and health staffs. Five moments of handwashing practices by 

health staffs were promoted and monitored by medical officers to ensure IPC.  
 

Promotion of gender responsive and People with Disability friendly WASH 

infrastructure in Health Care  Facilities  

 

There was an effort to ensure participation of all female staffs in the training 

programs. 

 

Each training program had a 

session on gender responsive 

WASH facilities and services in 

HCFs. Major gender inclusive 

points advocated and discussed 

in training programs were on 

infrastructure meeting specific 

gender needs: gender segregated 

toilets, western toilet in labor  

room with running water, clean 

Training on hand hygiene to health staff at Sukma 

Hand hygiene promotion by nursing staff at Bijapur 
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breastfeeding corner with privacy, availability of sanitary absorbent at healthcare 

facility and safe disposal of used sanitary absorbents.  Considering the number of 

hours spent by female health care workers in health centres, it was advocated to 

ensure separate gender segregated toilet facilities for women staffs in health centres 

emphasizing on menstrual hygiene management system at place. 
 

Access of people with disability to health centre and toilet facilities were advocated 

for ensuring provisions like ramp to approach HCFs, wheelchair in the entrance and 

separate one for toilet. Further to have grab bar inside toilet for comforting access of 

PWD patients in health centres. 
 

Advocacy for Climate Resilient Health Care Facilities  

Climate-resilient and environmentally sustainable health care facilities contribute to 

high quality of care and accessibility of 

services, and by helping reduce facility 

costs also ensure better affordability. They 

are, therefore, an important component of 

universal health coverage (UHC)4. Thus, 

there was at attempt to include basic 

WASH ind icators for climate resilient clean 

and green HCFs in the assessment tools. Six 

of 74 indicators of WASH assessment tool 

for HCFs were on climate resilient and 

environmentally sustainable: a) water 

conservation provision, b) functional 

rainwater harvesting provision c) safely 

managed gray water with provisioning of 

soak pits d) use of  

treated gray water in gardening or other 

purposes e) dedicated person to monitor 

wastewater management f) management of 

biodegradable and recyclable waste. Based 

on the gaps, strategy has been prepared and training for the healthcare service 

providers (Medical Officer, Rural Medical Assistance, staff nurse, and housekeeping 

staff) has been conducted on clean and green, climate resilient HCFs.Further, an 

observation checklist for rapid assessment of climate resilient HCFs with 10 indicators 

on climate, energy and water has been developed to be piloted for basic 

understanding on the status of HCFs. 

 

Health system strengthening: Investment in infrastructure, supplies, information 

dissemination, staffs, funds, over all guidance, etc. on preventive health interventions 

like WASH plays an importantrole in health system strengthening. Strengthening 
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health systems relating WASH-CCES (Climate Change and Environmental 

Sustainability) means addressing key constraints in each of these areas. So, technical 

support was given directly by UNICEF staff members, state consultants and 

ÐÔ×ÓÌÔÌÕÛÐÕÎɯ×ÈÙÛÕÌÙɀÚɯÚÛÈÍfs in these three districts. 

 

UNICEF supported four district facilitators through a partnership with local Civil 

Society Organisation (CSO) Samya Bhoomi Foundation to provide hand holding 

support at health care facility level in three districts for a period of six months. Periodic 

visi ts to HCFs, orientation of staffs and constant sharing of status with senior district 

officials were part of system strengthening process. Self-assessment of HCFs were 

encouraged to be done by respective health officials after giving training on WASH in 

Health assessment tool. 34 HCFs were self-assessed by BMOs and MOs in June 2022. 

Advocacy was done on additional finance mobilization through dovetailing of funds 

from other WASH programs by 

allied departments, Corporate 

Social Responsibility (CSR) 

funds, District Mineral Funds 

(DMF) etc. 

 

Convergence meetings of 

Health and Family Welfare 

Department and public health 

engineering department 

(PHED) were organized for 

ensuring safe piped water 

connection to HCFs under Jal 

Jeevan Mission and ensuring 

periodic water quality testing 

(both bacteriological and 

chemical) in district or sub 

divisional laboratory of PHED. 

UNICEF, WHO and district administration jointly conducted training program for 

district and block level health officials at Dantewada district.  

 

In the entire process Chief Medical Health Officer (CMHO), Civil Surgeon (CS) of 

District Hospital, District Program Managers (DPM) at district level, Block Medical 

Officers (BMO) at block level, Medical Officers (MO), Rural Medical Assistance 

(RMA), Staff Nurse (SN), ward boy and housekeeping staff at facility level, patient 

and their care takers were the key stakeholders in the entire intervention. Support and 

monitoring by District Collector of respective districts was vital to achieve the results.  

 

 

Outreach activities by Health care staff during Swachhta 

Pakhwada at Bijapur 
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Progress and Reports  

Capacity Enhancement: Approximately , 450 health care service providers including 

ward boy and housekeeping staff were trained in three districts on WASH in Health 

program with special focus to Bio Medical waste Management (BMW), Infection 

Prevention and Control (IPC) protocols, preparing HCFs for Kayakalp award, gender  

segregation and disposal.  Dr. Vikas Gavel, Block Medical Officer, Usoor, district 

!ÐÑÈ×ÜÙɯÔÌÕÛÐÖÕÌËȮɯɁÛÏÌɯÛÙÈÐÕÐÕÎɯÖÍɯ6 2'ɯÐÕɯ'"%ɯÈÚÚÌÚÚÔÌÕÛɯÛÖÖÓɯÈÕË improvement 

plan preparation based on the gaps identified held in collaboration  

with UNICEF helped us in planning  and improving the WASH   responsive and clean 

and green climate resilient HCF. 
 

Approx. 200 nursing and housekeeping staffs were trained at facility level for 

preparation of bleaching solutions to cater different needs such as cleaning of HCFs 

(labor table, OT table, wall and floor mopping, etc.), instrument cleaning and 

treatment of left-over sample at laboratories. In addition, training included cleaning 

protocols such as, unidirectional cleaning, preparation, and usage of spill 

management kit, doffing and donning of Personal Protective Equipment (PPE), hand 

hygiene (practices, procedure and five moments) and hands on training on BMW 

indicators in HCFs. WASH indicators like installation of western toilets in the labor 

room, gender-segregated toilets at required areas, ensured elbow taps for each 

handwashing facilities, and clean green components like developing herbal and 

natural plantation in premises has been created in six HCFs (CHC: 1, PHC: 4 and Sub 

'ÌÈÓÛÏɯ"ÌÕÛÙÌȯɯƕȺɯÖÍɯ4ÚÖÖÙɯÉÓÖÊÒȭɂ 
 

Assessment and Planning:  53 Health Care Facilities assessment was done covering 

all DH, CHCs and PHCs of three districts. 53 costed improvement plan was prepared 

based on the gaps identifies in the assessment report. Mr. Girdhar Lal Deshlahre, RMA 

PHC Awapalli of Bijapur district  ÚÈàÚɯɁ2ÌÓÍ-Assessment exercise of WASH indicators 

in Awapalli PHC made us realized about the gaps in water sanitation hygiene 

provision in the facility. This drives us in improving various indicators under broad 

category of safely managed gender segregated toilet, corrections in providing safe 

treated drinking water, hand hygiene promotion at 5 moments, waste management, 

climate resilience in Awapalli PHC. Fund was mobilized from Jeevan Deep Samity 

(JDS) and the Ayushman Bharat card. These WASH interventions helped PHC in 

achieving 90 Percent in external assessment of Kayakalp in 2022-ƖƗɂȭ 

 

System strengthening and implementation : 81 handwashing stations installed in 

vaccination centres (NRCs, HCFs and Schools) of Sukma and Dantewada districts 

with UNICEF funding. Office order was issued by CMHO, Sukma district for 

construct sharp pit and deep pit for proper disposal of BMW. Altern ative financing 

was mobilized by few health officials at district and local level. Improvement noticed 
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in several facilities in modifying normal tap to elbow taps, installation of handwashing 

stations on required places (specially OPD, labour room, toilets, etc.), gender 

segregated toilets, western toilet in labour room, adoption of three bucket system for 

cleaning, water harvesting structures, plantation under clean and green initiatives. 16 

HCFs in UNICEF supported districts (Bijapur: 9, Dantewada 3, Sukma: 4) have been 

selected for external assessment of Kayakal award 2022 (a national level competition). 

Some key knowledge products were rolled out in three districts.  

 

Key Learning Points  

Some key learnings as follow. 

Å Improving preventive components of healthcare services requires sustained efforts 

in capacity building, refresher trainings, periodic visits by key stakeholders to 

health care facilities for assessing WASH-CCES indicators, regular monitoring by 

senior offi cials, recognizing and motivating better performing staffs at facility 

level. 

Å An uninterrupted, adequate supplies of housekeeping and hygiene stuffs viz. 

mops, cleaning solutions (Floor, wall, equipment, instrument), liquid soap and 

alcohol-based hand rub, BMW liners and gloves is essential to keep the facilities 

clean and hygienic. Therefore, buffer stock of housekeeping and hygiene stuffs 

should be maintained at facility level to avoid stock -outs. 

Å Tracking of WASH indicators with focus on IPC in the Identified HCFs where 

maternal and neonatal deaths are higher would help in improving quality health 

care services resulting reduction of hospital acquired infection.  

Å An evidence-based tracking of patients for hospital -acquired infections (discharge 

and referral of patients after 48 hours of stay) can be done to identify hygiene 

related issues in any HCFs. 
 

Linkage to NPCCHH programme strengthening : NPCCHH recognizes the 

importance of addressing challenges relating to WASH facilities and services in HCFs. 

It emphasizes the need for sustainable water management practices, improved 

sanitation facilities,  proper waste management and better hygiene behaviors to reduce 

the risk of waterborne diseases and other health impacts. 

 

Adoption of hygiene practices, the use of sustainable water sources such as rainwater 

harvesting, groundwater recharge, availability of safe drinking water, and promotion 

of safely managed sanitation covering entire value chain - toilet installation to safe 

disposal of human excreta, solid waste management facilities to reduce the risk of 

water contamination and associated health impacts are covered under NPCCHH. 

UNICEF Chhattisgarh WASH in HCFs intervention factored key WASH intervention 

given in NPCCHH guidelines.   
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Resources and Publications  

Social media links relating to case study:  

1. 19 Oct 2022 Training on BMW and Hand hygiene of health staffs at Bijapur 

district : https://twitter.com/birajakabi/status/1582743271037489153?s=20 

2. 15 Oct 2022 on Observation of handwashing day with health staffs at Sukma 

https://twitter.com/birajakabi/status/1581341425639510016s=20 

3. 22 July 2022 on WASH- CCES and IPC training at Dantewada district 

https://twitter.com/birajakabi/status/1550508391336136704?s=20 

4. 5 April 2022 on Swachta Pakhwada Activities by Health care providers at 

Dantewada district 

https://twitter.com/birajakabi/status/1511163254457835523?s=20 

5. 24 March 2022 on hand holding support on IPC at Bijapur district 

https://twitter.com/birajakabi/status/1506962242910429192?s=20  

6. 23 March 2022 orientation on WASH in Health at Bijapur district 

https://twitter.com/birajakabi/status/1506649571564601347?s=20 

7. 9 March 2022 visit to HCFs and meeting with health officials at Bijapur district 

https://twitter.com/birajakabi/status/1501569119803437061?s=20 

 

Note: Authors supported district administration and implementing partner in 

planning, capacity building and roll out of WASH in Health program in three 

UNICEF supported districts.  
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Background  

A total of fifty -six public health facilities were surveyed in this study, out of which 31 

were from Raipur and 25 from Korba Districts of Chhattisgarh. Out of the 56 facilities, 

three were tertiary care centers i.e., one medical College and two district hospitals, the 

remaining fifty -three (53) were Urban and Rural Community Health Centers, Primary 

Health Centers, and Urban Primary Health centers. 

 

The shortage of hospital beds and oxygen and the subsequent loss of lives during the 

deadly second wave of COVID-ƕƝɯÐÕɯ(ÕËÐÈɯÌß×ÖÚÌËɯÛÏÌɯÞÌÈÒÕÌÚÚɯÖÍɯÛÏÌɯÊÖÜÕÛÙàɀÚɯ

health systems. Learning from this episode and seeing the link between the health 

impacts of air pollution and COVID vulnerability of the populations, the State Health 

Resource Centre, Chhattisgarh, began a process of assessment of the health 

infrastructure preparedness for air pollution vulnerability in the State. The need to 

draw patients to pub lic health care facilities with to reduce out -of-pocket expenses 

and provide quality care to the patients living in the most vulnerable areas of air 

pollution. To complement the usage of the respiratory drugs available at the CHC and 

PHC levels, it is indeed necessary to have qualified health professionals preferably 

MD Medicine at the health centers. Though these postings may be a challenge for the 

health department perhaps due to the remoteness of the regions. It is important that 

adequate training is pro vided to the existing health staff to handle patients affected 

by air pollution.  

 

Vulnerability profile  

 

Among COVID -19 patients, relatively greater proportions of patients with COPD 

received mechanical ventilation and intensive critical care. COPD is an independent 

risk factor for all -cause mortality in COVID -19 patients in Korea (16). Attention to local 

action is necessary for communities where there are hazards that make the population 



 

72   
 

more vulnerable to impacts of pollution resulting from man -made disasters, 

industrialization, unplanned development, fossil fuel -based activities, etc. 

Chhattisgarh is a state with rich natural resources, serves the entire nation with more 

than 17% of the coal reserves and about 15% of the steel production. Due to rapid 

industrialization and the shifting needs of the state, there is a need to assess the 

vulnerabilities and be prepared for the state to manage and mitigate the needs of the 

pollution -impacted communities.  

 

*ÖÙÉÈȮɯÈɯÊÐÛàɯÐÕɯ"ÏÏÈÛÛÐÚÎÈÙÏɯÙÈÕÒÚɯƙÛÏɯÐÕɯÛÏÌɯȿÊÙÐÛÐÊÈÓÓàɯ×ÖÓÓÜÛÌËɯÈÙÌÈɀɯÊÈÛÌÎÖÙàɯ

according to a study by Central Pollution Control Board (CPCB) in 2017. The region is 

a hub of coal mines and power plants. Many coal-based thermal power plants like the 

Nat ional Thermal Power Corporation and Chhattisgarh State Electricity Board among 

others are located in Korba making it a power hub not only for the State of 

Chhattisgarh but for North and Central India. Raipur the capital city of the State of 

Chhattisgarh is the 7th most polluted city in the world according to the WHO reports 

of 2016. The city has grown with scant regard for industrial zoning as a result is 

surrounded by sponge iron factories and brick kilns, with most of these industries in 

a residential area. Both Korba and Raipur have also been listed in the 122 non-

attainment cities by Central Pollution Control Board under the National Clean Air 

Program (NCAP).  

 

The mitigation measures to air pollution at the hospital/ health center level play an 

important role in addressing the impact of air pollution on health. The health sector 

needs to be equipped with adequate resources in terms of manpower, diagnostic tools, 

availability of drugs, etc. to manage the higher patient load at times of air pollution -

related emergencies. 

 

Therefore, it becomes crucial to know the level of preparedness of the healthcare 

facilities to respond to any air pollution -related events. This knowledge will also help 

the policymakers frame policies that help mitigate the air pollution -related health 

crisis and build a resilient healthcare system. 

 

The following are some of the possible negative health effects or health challenges 

associated with inhalable coal dust: 

Respiratory 

Effect 

Contaminants from coal combustion include particulate matter 

(PM), sulfur dioxide (SO2), and nitrogen oxides such as NO2, 

which cause harm to the airways and lungs by cell damage 

caused by oxidizing molecules in pollutants. Inflammation, 

cytotoxicity, and cell death result as a result of this. 
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Economic challenges of Air Pollution:  

 

In India, economic losses resulting from premature deaths and morbidity due to air 

pollution totaled US$288 billion (214ɬ374) and $80 billion (59ɬ103), respectively, in 

2019. This cumulative loss of $368 billion (274%ɬƘƛƛǔɯÖÍɯ(ÕËÐÈɀÚɯ&#/ȺɯÈÔÖÜÕÛÌËɯÛÖɯ

Cardiovascular 

Effect 

The cardiovascular effect of coal-fired power plants is largely 

due to particulate matter emissions, which contribute to the 

global burden of cardiovascular disease. Particles with a 

diameter of fewer than 2.5 microns (PM2.5) have been related 

to cardiovascular disease and death. Cardiovascular injury is 

caused by the same mechanism as respiratory injury: 

oxidative stress caused by oxidizing molecules in toxins 

causes inflammation and cytotoxicity. Adverse effects of 

inhalable coal dust. Possible adverse health effects associated 

with inhalable coal dust include: Extra thoracic Region: Nasal 

Cancer, Sinusitis, Buccal, and lip cancer Pharyngeal and 

laryngeal cancer, Gastric Cancer, (Throat and Eye Irritation) 

Tracheobronchial Region: Chronic bronchitis, Chron ic 

obstructive airways disease and loss of FEV1b, Alveolar 

Region, Coal Workers Pneumoconiosis (CWP), Silicosis, 

$Ô×ÏàÚÌÔÈɯ3ÜÉÌÙÊÜÓÖÚÐÚȮɯ"È×ÓÈÕɀÚɯ2àÕËÙÖÔÌȭɯȹƕȺ 

 

Asthma 

Asthma is a long-term condition affecting children and adults. 

The air passages in the lungs become narrow due to 

inflammation and tightening of the muscles around the small 

airways. This causes asthma symptoms: cough, wheeze, 

shortness of breath, and chest are also thought to increase the 

risk of asthma, including indoor tightness. Apart from many 

one of the factor's triggering asthma is exposure to a range of 

environmental allergens and irritants that and outdoor air 

pollution, house dust mites, molds, an d occupational 

exposure to chemicals, fumes, or dust. (2) Asthma is not a 

curable condition, but management techniques focus on 

keeping the disease under control and lowering the associated 

morbidity and mortality. To effectively treat asthma, it may 

be necessary to consider not only guideline-based clinical 

approaches but also socio-environmental risk factors. To 

manage the disease in developing countries, all hospitals 

must provide sufficient public health facilities and services, as 

well as have standard treatment.(3) 
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ƕƗƚɯ×ÌÙÊÌÕÛɯÖÍɯÛÏÌɯÊÖÜÕÛÙàɀÚɯ&#/ɯȹ&#/Ⱥȭɯ3ÏÌɯÌÊÖÕÖÔÐÊɯÓÖÚÚɯÈÚɯÈɯ×ÌÙÊÌÕÛÈÎÌɯÖÍɯÚÛÈÛÌɯ

GDP varied 32 times between states, ranging from 067 percent (047ɬ091 percent) to 215 

percent (160ɬ277 percent), with the lowest per-capita GDP states of Uttar Pradesh, 

Bihar, Rajasthan, Madhya Pradesh, and Chhattisgarh suffering the most. In 2019, Delhi 

had the highest per-capita economic loss from air pollution, followed by Haryana, with 

a 54-fold difference across all states. (4) Additional health effects from coal-based 

pollution were quantified in the report, including a high number of heart attacks, 

emergency room visits, hospital admissions, and missed workdays. The study 

estimates that the monetary cost of these health consequences is between Rs. 16,000 

and Rs. 23,000 crores per year. (5) 

 

Intervention:  

 

Chhattisgarh is a state with rich natural resources and serves the entire nation with 

more than 17% of the coal reserves and about 15% of the steel production. With more 

than 156 mineral-based industries in the state, Chhattisgarh is also one of the worst 

affected due to air pollution. Air pollution is a public health emergency, according to 

ÛÏÌɯ6ÖÙÓËɯ'ÌÈÓÛÏɯ.ÙÎÈÕÐáÈÛÐÖÕȮɯÌÝÌÙàɯËÈàɯÈÙÖÜÕËɯƝƗǔɯÖÍɯÛÏÌɯÞÖÙÓËɀÚɯÊÏÐÓËÙÌÕɯÜÕËÌÙɯ

the age of 15 years (1.8 billion children) breathe air that is so polluted it puts their 

health and development at serious risk. Health workers from the pollution -impacted 

communities in Chhattisgarh report that they see more and more cases of premature 

births, low birth weights, and stillbirths in their communities, something that was 

unheard of a few years ago. 

 

The mitigation measures to air pollution at the hospital/ health center level play an 

important role in addressing the impact of air pollution on health. The health sector 

needs to be equipped with adequate resources in terms of manpower, diagnostic tools, 

availability of drugs, etc. to manage the higher patient load at times of air pollution -

related emergencies. Therefore, it becomes crucial to know the level of preparedness 

of the healthcare facilities to respond to any air pollution -related events. This 

knowledge will also help the policymakers frame policies that help mitigate the air 

pollution -related health crisis and build a resilient healthcare system. 

 

Action taken:  

 

1. Shared the study report with higher government authorities ɬ Principle Secretary, 

,#ɯ-',Ȯɯ2ÛÈÛÌɯ-ÖËÈÓɯ.ÍÍÐÊÌÙɯ"ÓÐÔÈÛÌɯ"ÏÈÕÎÌɯÈÕËɯ'ÜÔÈÕɯ'ÌÈÓÛÏȮɯ",'.ɀÚɯ

Korba and Raipur District.  

 

2. The recommendation of capacity building was considered in the PIP by the State 
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Environmental Heath Cell  

3. Community sensitization was encouraged and strengthened through air 

quality monitoring by mitanins on air pollution.  

4. Mitanins were identifying the patients with respiratory illnesses and started 

educating the community members and referring them to Public health 

facilities. Especially in the case of Asthma. 

5. Proposal for ARI surveillance in eight vulnerable districts was initiated.  

 

Progress and Reports  

The cross-sectional assessment of the public health facility was conducted in the 

Raipur and Korba Districts of Chhattisgarh. As per convenience, two districts have 

been chosen: Raipur and Korba. (The cities have thermal power plants, so the 

likelihood of respiratory illnesses is inevitably higher.) The data was collected over 3 

months from March 2021 to May 2021. List of public health facilities (Urban and Rural) 

from selected districts are drawn from health. nic. in [website under Department of 

Health & Family Welfare, Govt of Chhattisgarh]. Data was collected from Dr. 

B.R.Ambedkar Medical College and hospital; District hospitals (2), Community 

Health center Six (6). Primary Health Center (47) was randomly selected. Data was 

collected in a pre-framed semi-structured questionnaire with 65 questions capturing 

information related to human resource availability, capacity building, equipment 

availability, drug availability, referral and follow -up, and awareness of emergency 

helplines after the pilot testing of t he questionnaire. Data was collected in Kobo collect 

the application ɬ Kobo collects an Android -based Mobile Application tool to collect 

Answers with a GPS location tracker from the respondents. The data collected were 

compiled and analyzed in STATA and Mi crosoft Excel 2013. Descriptive analysis was 

done and proportions were identified for the study variables.  

 

Findings 

The assessment found major gaps in health services provided by the health centers 

in severe air pollution -impacted regions. Some of the key findings from the 

assessment are: 

 

1. There is a need for trained health professionals at the primary and secondary 

levels of health facilities to attend to respiratory emergencies. 

2. There is a need for suitable respiratory diagnostic tools at primary and 

secondary healthcare facilities. 

3. There is a need for a spirometer for lung function tests at District Hospital 

Raipur. There is a need for trained spirometer technicians or staff at District 

Hospital Korba.  

4. There is a need for respiratory emergency drugs in all health facilities, 
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especially at primary and secondary levels. 

5. Health workers need to anticipate respiratory emergencies and make planned 

interventions including various community awareness programs.  

6. There is a good follow-up system by public health facilities in place for the 

patients in general. 

7. Most follow -ups of the patients are done by health facilities through home 

visits and telephone 

 

Capacity Building training of Medical Professionals, Chhattisgarh 

 

Recommendations  

1. Primary and secondary public health facilities need to be prepared for 

respiratory emergencies with trained health professionals for treatment 

intervention. It is important to have specialist doctors at the CHC and below 

hospitals, as these facilities cater to most of the population. The state health 

department should train the general doctors on emergency care for respiratory 

illness to take care of emergencies and refer the patient to a specialist once the 

emergency is tackled. 

2. Appropriate diagnostic tools like spirometers must be procured immediately 

at district and PHC levels, in addition, the available paramedic staff should be 

adequately trained to handle the equipment. Health facilities should also be 

equipped with appropria te medicines to tackle respiratory emergencies. 

3. Given the need for trained health professionals in the health department, the 

technical capacities of the existing health professionals need to be 

strengthened through capacity -building training. They could be stratified as ɬ 

Human Resource Training on ɬ diagnostic tools (Spirometer, ECG reading) - 
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Training for Diagnosis, and line of treatment to utilize the health facility for 

respiratory emergencies. This could lead to improving the preventive action 

for respiratory illnesses through screening and surveillance and addressing 

follow -up treatment.  

4. 3ÙÈÐÕÐÕÎɯÍÖÙɯÛÏÌɯÔÌËÐÊÈÓɯ×ÙÈÊÛÐÛÐÖÕÌÙÚɯÖÕɯȿ#ÐÈÎÕÖÚÐÚɯÈÕËɯ+ÐÕÌɯÖÍɯÛÙÌÈÛÔÌÕÛɀɯÍÖÙɯ

respiratory emergencies and illness at the primary and secondary level should 

be provided every quarter. IEC materials for health professionals and hospital 

staff should be provided and regularly updated.  

5. ASHAs services should also be utilized to spread awareness on ambulance 

services for Acute Respiratory Illnesses as people are not aware of it. Training 

ASHA workers as messengers on air pollution and health are essential. 

a. The State should establish Surveillance on illnesses due to air pollution 

to help understand the health problems in the area in a better manner. 

b. There should be a timely issue of alerts/warnings on health risk factors 

related to the air quality level (AQI) and weather conditions like 

temperature, humidity, etc., obtained from IMD/Pollution Control 

Boards to the health professionals and the common people. 

c. Patients should be encouraged to visit the public health facility to avail 

ÛÙÌÈÛÔÌÕÛɯ ÈÕËɯ ËÙÜÎÚɯ ÛÏÙÖÜÎÏɯ ȿÊÖÔÔÜÕÐÛàɯ ÖÜÛÙÌÈÊÏɯ ×ÙÖÎÙÈÔÚɀɯ ÐÍɯ

ÙÌØÜÐÙÌËɯÍÖÙɯÈɯÓÖÕÎÌÙɯ×ÌÙÐÖËɯȹÍÖÙɯÌßÈÔ×ÓÌɯȿ ÚÛÏÔÈɀȺȭɯ 

d. IEC materials for the communities should be provided within the health 

centers and at important locations within the communities ɬ like a place 

of worship, schools, colleges, bus stops, and markets. 

e. The State should undertake programs to sensitize leadership and 

government officials - Since the districts face the acute issue of air 

pollution, local and state administrations should be actively involved to 

seek alternatives for mitigating the possible causes of air pollution. A 

graded health action plan like the one for Delhi and NCR can be 

replicated in these districts, including the implementation of suggestions 

ÏÐÎÏÓÐÎÏÛÌËɯ ÐÕɯ ÛÏÌɯ ȿ'ÌÈÓÛÏɯ 2ÌÊÛÖÙɯ /ÙÌ×ÈÙÌËÕÌÚÚɯ ÍÖÙɯ  ÐÙɯ /ÖÓÓÜÛÐÖÕ- 

Minimizing the health Imp ÈÊÛÚɀɯÙÌÓÌÈÚÌËɯÉàɯÛÏÌɯ,ÐÕÐÚÛÙàɯÖÍɯ'ÌÈÓÛÏɯÈÕËɯ

Family Welfare.  

f. A similar health infrastructure assessment should be conducted in all the 

districts of Chhattisgarh, especially in the regions more vulnerable to air 

pollution.  

 

Role of Stake holders and Beneficiaries:  

 

The health professionals learned intervention and the preparedness of public health 

facility for emergency respiratory illnesses like Acute Respiratory Illness (ARI) and 

Asthma provides quality care to the patients, reducing out -of-pocket expenses and 
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making the public health facility available and functional for the patients.  

 

The process for the flow of patients to the public health facility has slowly started and 

capacity building of the medical officers in diagnosis and management of related 

illnesses can also eventually bring the patients for treatment from the begging, this  

could lead to reducing the time to start the treatment and would also affect the out-of-

pocket expenses and rightly referrals can be done. 

 

Outcomes  

 

1. ARI surveillance:  Air polluted vulnerable eight districts of Chhattisgarh State 

were identified for ARI surveillance. The team was formed in the districts 

comprising a medical officer, a staff nurse, and a data entry operator. the 

training in regard to this was also conduct ed in AIIMS Raipur where forty -six 

participants participated including the district nodal officers. The surveillance 

has started and is in the process but needs to be strengthened through regular 

monitoring.  

 

2. Capacity Building of Health professionals:  It was essential to build the 

technical capacities within the existing staff to meet the gap to not only address 

the preventive action for air pollution -related respiratory illnesses but also to 

address respiratory emergencies. Early detection of respiratory illnesses under 

preventive action can provide timely care, and early referral, and improve the 

prospects of early detection for compensation in case of silicosis/occupational 

health hazards. Capacity Building of the Medical Officers was planned in the 

PIP and budget was proposed for the entire state. The budget was approved 

and capacity building of Medical Doctors from District Hospital and 

"ÖÔÔÜÕÐÛàɯ'ÌÈÓÛÏɯ"ÌÕÛÌÙÚɯÐÕÊÓÜËÐÕÎɯÈɯÍÌÞɯ/'"ɀÚɯÍÙÖÔɯÛÏÌɯÌÕÛÐÙÌɯÚÛÈÛÌɯÖÍɯ

Chhattisgarh were conducted. Around one th irty (130) medical officers so far 

has been trained. The entire training on ARI/Asthma/COPD/TB on diagnosis 

and management were resourced by faculty of AIIMS Raipur.  

 

3. The health professional at this level may require training to make a diagnosis 

of respiratory illnesses and prescribe the line of treatment. This also links back 

to the unavailability of trained Doctors (MD, General Medicine) at the levels 

of CHCs and PHCs to complement the usage of the respiratory drugs available 

at the CHC and PHC 

 

4. Grass root level reach for treatment:  According to the WHO document on 

ȿ"ÓÐÕÐÊÈÓɯ ÔÈÕÈÎÌÔÌÕÛɯ ÖÍɯ ÚÌÝÌÙÌɯ ÈÊÜÛÌɯ ÙÌÚ×ÐÙÈÛÖÙàɯ ÐÕÍÌÊÛÐÖÕɯ ȹ2 1(Ⱥɯ ÞÏÌÕɯ

COVID -ƕƝɯËÐÚÌÈÚÌɯÐÚɯÚÜÚ×ÌÊÛÌËɯ(ÕÛÌÙÐÔɯÎÜÐËÈÕÊÌɯƕƗɯ,ÈÙÊÏɯƖƔƖƔɀȮɯ/ÙÐÔÈÙàɯ
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Health Centers are capable of handling emergencies related to Acute 

Respiratory Infection (ARI) and Severe Acute Respiratory Infection (SARI) 

with guidance, supportive management, trained human resources and 

availability of appropriate drugs. To address th is, training on diagnosis and 

line of treatment for ARI and SARI to the health professionals at the primary 

level could strengthen the capacity and technical knowledge of the existing 

ÚÛÈÍÍɯÛÖɯÖÉÚÌÙÝÌɯÉÌÛÛÌÙɯÙÌÚÜÓÛÚɯÖÕɯÛÏÌɯÌßÐÚÛÐÕÎɯȿ'ÌÈÓÛÏɯÈÕËɯ6ÌÓÓÕÌÚÚɯ"ÌÕÛÌÙɀɯ

apart from screening and surveillance which are the most important key role 

of the primary care. 

 

5. Community Reach out:  Communities are aware of 24×7 ambulance 108 and 

104 but are not sure whether the ambulance service can also be utilized for 

respiratory emergencies. Through the community reach -out programs 

(Mitanins) it was suggested to promote the usage of the ambulance for 

respiratory illnesses also. Follow-ups are being done regularly by the health 

center through ANM/MPW/Mitanins. Follow -ups are done through home 

visits and telephone which is a good initiative and should be promoted. 

Follow -ups are encouraged by all means.  

/ÙÐÔÈÙàɯÈÕËɯÚÌÊÖÕËÈÙàɯÏÌÈÓÛÏɯÍÈÊÐÓÐÛÐÌÚɀɯÙÌÍÌÙÙÈÓÚɯÚÏÖÜÓËɯÉÌɯÊÖÕÚÐËÌÙÌËɯÈÛɯÛÏÌɯ

tertiary level to process speedy compensations for occupational hazards. 

 

Short and Long -Term achievements and Expectations: 

 

 Strengthen ARI Surveillance:  ARI surveillance clinics have been established 

and the surveillance started which needs to be strengthened. 

 Availability of diagnostic  tools like Spirometer is expected to be available at 

least at every CHC, Training of the one existing staff is expected to be 

achieved. 

 Availability of drugs:  Drugs have been made available, especially inhalers. 

 Quality care to the patients: reduce the time to start the treatment / referrals 

done at the right time.  

 Strengthen the referral system:  the follow -up and referral system need to be 

strengthened in the long run -in order to reduce the time wasted at the 

periphery and the patient reaches tertiary care in his /her last times. 

 Addressing occupational health hazards  through the referral system for 

compensation and documentation. 

 Capacity Building of Nursing Cadre  
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Lesson learned   

 

The studies like this provide grass root level understanding of the challenges faced 

by health professionals and eventually by the patients. The gaps identified can help 

focus efforts to strengthen the health system design future strategies and 

interventions complimenting the vision, aims and objectives  of the health system. 

 

Sharing of Learnings:  

 

1. Vulnerability assessment:  Understanding the key vulnerabilities of your 

own area. All the climatic vulnerabilities lead to an impact on health. The 

health system needs to be resilient first with the health professionals/drugs/ 

diagnostic tools and infrastructure.  
 

a. Tapping the gaps in the health system:  small assessment studies need 

to be conducted using the available resources as the scientific approach 

of identifying the gaps brings an entirely different view, and helps and 

facilitates the design of the plans to be more effective and effective. 

b. 4ÚÌɯÖÍɯÛÏÌɯÓÖÊÈÓɯÙÌÚÖÜÙÊÌɯÊÌÕÛÌÙɀÚɯÓÐÒÌɯ ((,2ɯÈÛɯÊÌÕÛÙÈÓɯÈÕËɯÚÛÈÛÌɯÓÌÝÌÓÚɯ

should be promoted.  

c. The recommendations made in the study healed in formulating the 

PIP, Including the Chhattisgarh State Action Plan of Climate Change 

and Human Health.  

 

The case study can be replicated in all the mineral-rich states and districts with 

resources of pollution like thermal plants, industries, and traffic. Other states can also 

utilize the learning to strengthen the health system in their own perspective of 

vu lnerabilities.  
 

The health professionals have expressed the need for the training and they expect the 

investigation and management of respiratory health in association with Air Pollution 

and Climate Change. One of the doctors in the training feedback shared, that  

 

 

 

ȿ3ÏÌɯÛÙÈÐÕÐÕÎɯÌÚ×ÌÊÐÈÓÓàɯÖÕɯÈÚÛÏÔÈɯÈÕËɯ3!ɯÈÙÌɯÝÌÙàɯÎÖÖËɯÈÕËɯÞÖÜÓËɯÓÐÒÌɯÛÖɯÏÈÝÌɯÔÖÙÌɯ

training on spirometry test and to keep on practicing we need to have the machine. We, 

doctor usually treat the disease based on priorities but the induction on climate change 

ÈÕËɯÈÐÙɯ×ÖÓÓÜÛÐÖÕɯÞÈÚɯÈÕɯÌàÌɯÖ×ÌÕÌÙɯÍÖÙɯÜÕËÌÙÚÛÈÕËÐÕÎɯÛÏÌɯÐÔ×ÈÊÛÚȭɀ 

~A medica officer 
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Background  

In May 2010, Ahmedabad faced a deadly heat wave with peak temperatures of over 

46°C causing a spike in heat related illnesses and death. The city of Ahmedabad, along 

with IIPHG, NRDC and ×ÈÙÛÕÌÙÚȮɯËÌÝÌÓÖ×ÌËɯ2ÖÜÛÏɯ ÚÐÈɀÚɯÍÐÙÚÛɯ' /ɯÐÕɯƖƔƕƗɯÛÏÙÖÜÎÏɯ

several innovations, including government temperature forecasts calibrated to heat -

health thresholds. This was first such preparedness plan for extreme heat events in 

South Asia. The plan piloted an early warning system and interagency disaster risk 

reduction plans to increase the resilience of vulnerable communities in Ahmedabad. 

A reduction in (all -cause) mortality rates was observed in 2014 heat wave as compared 

to 2010 in Ahmedabad city. An impaÊÛɯÈÚÚÌÚÚÔÌÕÛɯÚÛÜËàɯÖÍɯÛÏÌɯÊÐÛàɀÚɯ' /ɯÐÕɯƖƔƕƜɯ

estimated that approximately 1,190 average deaths were avoided annually in the post-

HAP period. During a particularly severe heat wave in 2015, more than 2,300 deaths 

were reported across the country. In 2015 and subsequently, Ahmedabad has reported 

significantly lower heat related mortality than in the pre -HAP years. 

 

Details of Process  

¶ Increasingly intense and frequent record-breaking hot weather is a major health 

threat in India, perhaps more -so than in other parts of the world. Studies on the 

direct relationship between high temperatures and increased in mortality and 

morbidity are wel l documented across the globe. A major impact of these heat 

waves is in the form of mortality; other indirect effects include a spectrum of heat 

illnesses ranging from heat exhaustion to heat stroke. These occur when heat 

exposure stresses underlying physiological systems and results in other specific 

manifestations such as renal insufficiency, acute cerebro-vascular disease, and 

exacerbations of pulmonary disease. 

 

¶ The COVID-19 pandemic saw the response to heat-related illnesses worsen, since 
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hospitals and urban health centers are already stressed, according to the Indian 

government. Drawing on the strengths of government leadership, efficient 

interagency coordination, scientific expertise, robust communication programs, 

effective community eng agement, strong action on heat preparedness can deliver 

lifesaving benefits ɬ especially in building back better after the coronavirus.  

 

¶ Given the alarmingly increasing patterns of the heat wave in the country there is 

an urgent need for preparing the cities to combat the impacts of extreme heat on 

citizens. In the year 2010, Ahmedabad experienced a major heat wave and our 

study showed an excess of 1,344 all-cause death in the month of May compared to 

the year before and after (Azhar et al. 2014). Ahmedabad has been the leading city 

in India for its work on building resilience against extreme heat. Following the heat 

wave in the summer of 2010, in which Ahmedabad experienced a deadly heat 

wave, which caused hundreds of additional deaths due to the devastating health 

impact of public exposure to extreme heat, in 2013, the AMC partnered with the 

NRDC and the IIPH -G to develop a plan to reduce the health impact of such 

ÌßÛÙÌÔÌɯÏÌÈÛɯÞÈÝÌÚɯÖÕɯÝÜÓÕÌÙÈÉÓÌɯ×Ö×ÜÓÈÛÐÖÕÚɯȹ*ÕÖÞÓÛÖÕɯÌÛɯÈÓȭȮɯƖƔƕƘȺȭɯ3ÏÌɯɁ'ÌÈÛɯ

 ÊÛÐÖÕɯ/ÓÈÕɯȹ' /ȺɂɯÏÈÚɯÉÌÌÕɯËÌÝÌÓÖ×ÌËɯÐÕɯÊÓÖÚÌɯÊÖÕÚÜÓÛÈÛÐÖÕɯÞÐÛÏɯÛÏÌɯ'ÌÈÓÛÏɯ

Department of the AMC, as well as feedback from the public health and medic al 

communities of Ahmedabad, and has been in continuous implementation since 

2013. The HAP provides a framework for the implementation, coordination, and 

evaluation of extreme heat response activities in Ahmedabad. The HAP alerts 

those populations most at risk of heat-related illness that extreme heat conditions 

can exacerbate, and to take appropriate precautions. 

 

¶ The Plan has been a pioneering example of active adaptation and community 

resilience building against exposure to extreme heat. Key components of the 

Ahmedabad HAP include (Figure 1):   

 

¶ Building public awareness and 

community outreach to communicate the 

risks of heat waves and implement practices 

to prevent heat-related deaths and illnesses. 

Disseminating public messages on how to 

protect people against extreme heat through 

media outlets and orientation materials, such 

as pamphlets and advertisements on heat 

stress prevention, text messages, email, radio 

and social media, such as WhatsApp. Special 

efforts are made to reach vulnerable 

populations through inter -personal 

communication from Ma rch to June 

annually.  Initiating an early warning system 
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and inter -agency coordination to alert residents of predicted extreme 

temperatures. The AMC has created formal communication channels to alert 

government agencies, health officials and hospitals, emergency responders, local 

community groups, and media outl ets of extreme temperatures forecasted by the 

(ÕËÐÈÕɯ ,ÌÛÌÖÙÖÓÖÎÐÊÈÓɯ #Ì×ÈÙÛÔÌÕÛɀÚɯ ȹ(,#Ⱥɯ ,ÌÛÌÖÙÖÓÖÎÐÊÈÓɯ "ÌÕÛÙÌɯ ÓÖÊÈÛÌËɯ ÐÕɯ

Ahmedabad. 

 

¶ Capacity building among health care professionals to recognize and respond to 

heat-related illnesses, particularly during extreme heat events. Such trainings 

focus on primary medical officers, paramedical staff, and community health staff 

so that these experts can effectively prevent and manage heat-related cases and 

reduce mortality and morbidity.  

 

¶ Reducing heat exposure and promoting adaptive measures by launching new 

efforts, including a draft city -wide Cool Roofs Program. The citywide Cool Roof 

Program includes mandatory, voluntary, and low -income housing focused 

measures. 

 

¶ A 2018 study evaluated the effectiveness of the Ahmedabad HAP before and after 

implementation (Hess et al. 2018). The findings suggest that the Ahmedabad HAP 

protected people against mortality associated with extreme heat. The HAP reduces 

both chronic and acute health effects of exposure to extreme heat. In addition, it 

increases the productive capacity of individuals and families, directly impacting 

ÛÏÌÐÙɯÐÕÊÖÔÌÚȭɯ6ÐÛÏɯÌÍÍÖÙÛÚɯÛÖɯÚÈÍÌÎÜÈÙËɯÛÏÌɯÏÌÈÓÛÏɯÖÍɯÛÏÌɯÊÐÛàɀÚɯÙÌÚÐËÌÕÛÚɯËÜÙÐÕÎɯÈÕɯ

extreme heat event, the long-term prosperity of a city is addressed through the 

Ahmedabad Heat Action Plan. Further, the study found that an estimated 2,380 

deaths were avoided in the post-HAP period.  

 

¶ Unequivocal changes in climate and sprawling urban growth intensifying Urban 

Island effect, redoubling urban heat related health risk and causing discomfort. In 

November 2019, Ahmedabad has announced an expansion of its ongoing urban 

afforestation program ÛÖɯÐÕÊÙÌÈÚÌɯÛÏÌɯÊÐÛàɀÚɯÎÙÌÌÕɯÊÖÝÌÙɯÈÕËɯÙÌËÜÊÌɯÈÔÉÐÌÕÛɯ

outdoor temperatures. The city has also decided to scale up the Cool Roofs 

×ÙÖÎÙÈÔɯÛÖɯÙÌÛÙÖÍÐÛɯÊÖÖÓɯÙÖÖÍɯÛÌÊÏÕÖÓÖÎÐÌÚɯÞÐÛÏɯÛÏÌɯ ,"ɀÚɯÖÞÕɯÉÜÐÓËÐÕÎÚȭɯ3ÏÌɯ

Ahmedabad HAP has a special focus on targeted beneficiaries such as outdoor 

construction and industrial workers, street vendors, women, children, and senior 

citizen. Outdoor workers and residents of low -income neighbour -hoods with 

poorly insulated houses are especially prone to the effects of heat, with 

disproportionate impacts on economic productivity, medical expenses, and other 

opportunity costs.  

 

¶ The Ahmedabad HAP is centered around establishing and strengthening of 
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ÎÖÝÌÙÕÈÕÊÌɯÚÛÙÜÊÛÜÙÌÚɯÞÐÛÏÐÕɯÛÏÌɯÊÐÛàɀÚɯÓÖÊÈÓɯÎÖÝÌÙÕÔÌÕÛɯÛÖɯÉÜÐÓËɯÐÔÔÌËÐÈÛÌɯÈÕËɯ

long-term resilience among communities to rising temperatures and increased 

number of extreme heat-days. It also builds linkages between key departments and 

establishes standard operating procedures (SOPs) for the urban local 

ÎÖÝÌÙÕÔÌÕÛɀÚɯÙÌÚ×ÖÕÚÌɯÛÖɯÌßÛÙÌÔÌɯÏÌÈÛȭɯ3ÏÌÚÌɯÔÌÊÏÈÕÐÚÔÚȮɯÖÕÊÌɯÌÚÛÈÉÓÐÚÏÌËȮɯÈÙÌɯ

being used to address other impacts of climate change such as air pollution and 

extreme rainfall as well.  

 

Key learnings from Ahmedabad Heat Action Plan (HAP)  

Table 1: Lessons Learned: description of challenges that the project faced, and the 

ÛÌÈÔɀÚ response (source: Kim et al. 2014) 

 

Challenge  Description  Response Looking Forward  

Recognition of 

heat as a 

disaster and 

growing health 

threat 

Heat waves were not 

initially considered to 

be disasters requiring 

high-level 

preparation.  

Heat adaptation 

plans adopted by 

other cities offered 

best practices 

adaptable to the 

Indian context.  

City leaders have 

taken ownership 

and are 

implementing a 

comprehensive 

response to 

extreme heat. 

Interagency 

communication 

and 

coordination  

Limited 

communication 

between municipal 

agencies; hospitals 

and the public were 

not alerted to 

impending heat 

waves. 

Leveraging 

national, state, and 

local infrastructure 

already in place 

facilitated plan 

implementation.  

Improving formal 

communication 

channels and 

designating an 

 ,"ɯɁÕÖËÈÓɂɯ

(lead) officer to 

direct heat-

related efforts. 

International 

team 

coordination  

 

Challenges 

communicating across 

time zones and in 

different languages. 

Weekly calls with 

the international 

team, combined 

with regular visits 

to India.  

Technologies, 

such as Skype, 

and leadership 

and commitment 

contributed to the 

ÛÌÈÔɀÚɯ

effectiveness. 

Data collection Collecting 

temperature data and 

mortality data was 

challenging. 

Developed 

relationships with 

meteorological and 

health agencies to 

Will streamline 

the process of 

instituting heat 

data collection, 
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 get access to 

information.  

making it easier 

to 

evaluate the 

HAP.  

 

Budgetary 

concerns and 

political will  

 

Resources are 

precious and are 

allocated judiciously; 

city engagement and 

leadership were 

crucial. 

Project partners 

identified and 

prioritized policies 

and programs that 

would have the 

biggest impact. 

Study group 

working with 

AMC nodal 

officer to measure 

ÛÏÌÚÌɯ×ÙÖÎÙÈÔÚɀɯ

effectiveness and 

hope to add more 

programs. 

 

Linkage to NPCCHH programme strengthening if applicable  

Climatic changes, hot summer months are unavoidable but with strategic community -

based plan and simple interventions can reduce mortality and morbidity. The present 

case study is an example which showcase the potential role of HAP and heat health 

research in improving resilience of communities against extreme heat events and for 

prevention and management of heat related illnesses. The NPCCHH and other line 

organisations should work jointly under national mission on climate change and 

human health for implem enting such climate resilience heat action plans. The 

NPCCHH should prioritise integrating climate services for health in public health 

policy and planning.  

 

Limitations  

¶ One of the important limitations for effective development and implementation of 

heat action plan is unavailability of health -related data about heat related illness 

on daily or weekly basis. Without health -related data city specific temperature 

threshold and heat stress index cannot be worked out. There are several challenges 

to conducting heat health research in India. Due to modest registration of deaths, 

it is very difficult to get all -cause mortality data. Further, it is difficult to 

understand the effects of heat on cause-specific mortality in sufficiently large 

sample sizes. 

 

¶ Due to efforts of National Disaster Management Authority, Indian Meteorological 

Department, IIPH -Gandhinagar and Natural Resources Defense Council, most 

cities developed the heat action plan based on Ahmedabad, but effective 

implementation is lacking, as t here is no state level monitoring. Another limitation 
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is lack of India specific or region -specific Heat Stress Index. The present early 

warning system is largely based on temperature. 
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Background  

 

Climate change is a reality. There is no denying that the climate is changing ɬ and that 

too at a very rapid pace. The most obvious evidence towards this is the surge in the 

frequency of extreme events. According to IMD data, India experienced an 

exponential increase in extreme events during the period 1970ɬ2019, with a marked 

acceleration in 2000ɬ2019. Over the years, increase in temperatures, changing 

monsoon and more frequent extreme climatic events have affected cultivation, 

forestry, aquaculture, etc, ÛÏÌÙÌÉàɯ×ÖÚÐÕÎɯÈɯÛÏÙÌÈÛɯÛÖɯ(ÕËÐÈɀÚɯÍÖÖËɯÚÌÊÜÙÐÛàȮɯÊÈÜÚÐÕÎɯ

severe socio-economic consequences like the disruption of trade, livelihood distress, 

and adverse health effects. According to a report released by the Intergovernmental 

Panel on Climate Change (IPCC) 2021, India would experience more weather 

extremities, such as heat waves, floods, cyclones, drought, etc in the future (IPCC 

2021). This foreshadows food security crisis in India. 

 

According to a report by International Food Policy Research Institute, by 2030 climate 

change may force many Indians into famine owing to a reduction in agricultural 

productivity and disruption in the food supply chain (Global Food Policy Report 

2022). Moreover, several studies have predicted that intense and early-onset 

ÏÌÈÛÞÈÝÌÚȮɯÈÓÖÕÎɯÞÐÛÏɯÜÕ×ÙÌËÐÊÛÈÉÓÌɯÙÈÐÕÍÈÓÓɯ×ÈÛÛÌÙÕÚɯÊÖÜÓËɯÑÌÖ×ÈÙËÐáÌɯ(ÕËÐÈɀÚɯÙÐÊÌɯ

and wheat output, thus leading to severe shortages. According to Indian Council of 

Agricultural Research,  9 million hectares out of the 30 million hectares of wheat have 

been categorized as being prone to sudden heat stress. This is also evident by the fact 

that the year 2020 saw a late surge in rainfall, led to a 4% deficit in rice sowing. 

 

The Indian state of Orissa has been one of the most vulnerable states with regards to 

extreme weather events. According to the IMD data, a significant increase in extreme 

events during the period 1970ɬ2019 has been observed. 

 



 

89   
 

 

 

 

 

Odisha, which lies in the sub-tropical India is vulnerable to different types of natural 

calamities like droughts, floods, and cyclones. Frequent occurrence of extreme climatic 

events has been detrimental to the livelihood resilience of the poor and marginalized 

people. 

 

According to the Council on Energy, Environment and Water analysis, apart from 

cyclones and floods, the state of Odisha also witnessed a four-fold increase in droughts 

in the last ten years. The analysis of the IMD data showcases an increase in the overall 

heat wave events in the state from 1970-2019. According to an analysis of the state's 

heat wave days, out of the 525 that have occurred between 1970 and 2019 (50 years), 

52% (or 272 heat wave days) have occurred in the last 15 years. This has had a 

profou nd affect on crop production both in terms of quantity and quality.  

 

Over the years, Kharif crops have been more impacted than Rabi crops owing to 

variability in rainfall associated with Heat Waves. Since Kharif crops are sown in May 

to June and harvested in September to October, any extreme change in temperature 
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affects its productivity. Within Kharif, rice production has been particularly affected 

with decreased grain yield which is a matter of concern as rice is a staple diet of Odisha 

(NDMA, 2019). 

 

In order to mitigate the decline in rice production in Odisha due to climatic events, 

Millets that were traditionally grown and were lost in translation due to modern 

agriculture have now made a comeback. The present case study tries to showcase how 

the state of Odisha combated climate change and its impact on food production by 

reviving traditional farming and cultivation of traditional crops i.e Millets. This was 

undertaken by conducting multiple consultations among the State Government, Civil 

Society, and tribal population of Odisha to secure nutrition and mitigate drought. 

Millets require less water than rice and wheat. They are very tolerant of heat, drought, 

and flood, and this makes millets an ideal choice for farmers in an era of climate 

change. 

 

Moreover, millets are nutritionally analogous to leading cereals and serve as an 

excellent source of protein and other micro-nutrients.  

 

Details of Intervention  

 

Odisha Millets Mission (OMM) & awareness by tribal volunteers and local non -

government organizations  

 

In the past, millets used to be the staple food for tribals in Odisha. However, tribals 

began regarding millets as a subsistence crop that they had earlier farmed to use or 

eat themselves rather than to sell when paddy and other foods reached their doorstep 

through the public distribution system and the consumer market. This led to fu rther 

decline in millet production by the tribals.  

 

With the changes in climatic conditions, heavy rainfall brought destruction to crops 

like paddy, lands became more infertile owing to chemical pesticides and hybrid seeds 

failed to withstand weather extremities and heat stresses. This paved a grim situation 

for hundreds of farmers struggling to cultivate amidst extreme weather changes. Thus 

arose a need to cultivate millets that are resilient to droughts, extreme heat, diseases, 

pests, require less water than paddy and are richer in nutrition.  

 

Millet Network of India and other civil organizations began raising awareness about 

millets with the aid of tribal volunteers, highlighting its nutritive value and 

climatically robust nature. The traditional wisdom of tribals, who grew 

interdependent crops in a single field and harvest them one after another, was the 

major reason that helped millets and other crops survive. Realizing the importance of 
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highly nutritious and climate resilient millets, the Government of Odisha launched 

Millet Mission in the year 2017. 

 

Odisha Millets Mission (OMM)  is the flagship programme of Department of 

Agriculture and Farmers Empowerment, Government of Odisha. This program was 

designed to promote Millets in tribal areas of Odisha (Odisha Millets Mission) and 

was launched by Government of Odisha to revive millet s in farms and on plates. 

Odisha Millets Mission  provided institutional impetus such as guaranteed purchase 

and higher prices, which led to an increase in awareness about millets cultivation 

using improved farming techniques to address nutritional and climatic challenges.  

 

According to a study conducted by Niti Aayog in 2020, Odisha recorded a 215% 

increase in gross value of millet produced per farmer household from Rs 3,957 in 2016-

17 to Rs 12,486 in 2018-19. 

 

In the same period, area under millet cultivation has increased from 2,949 hectares to 

5,182 hectares and the yield rate has increased by 120%. 

 

Details of Process  

 

Å Decline in food production of mainstream crops like rice due to climate change  

Å Production of Millets that is resilient to heat, drought and flood, and required less 

water than rice and wheat  

Å The tribal population of Odisha were traditional cultivators of millets.  

Å Consultation between State Government, Civil Society and tribal population to 

increase millets cultivation and production.  
Å The establishment of OMM based on the traditional farming of millets was set with 

the objective to promote household consumption, conservation, and promotion of 

millets.  
Å Indian Institute of Millet Research has acted as a key player in cultivation of millet 

varieties. 

Å Inclusion of Millets in Integrated Child Development Scheme (ICDS), Mid Day 

Meal (MDM), and Public Distribution System (PDS).  

Å OMM has incentivized and helped in supporting farmers particularly tribal 

population through the value chain from growing the crop to selling the products.  

 

Health Impact  

 

Å In India, there exists a complex challenge characterized by a triple burden 

encompassing malnutrition, obesity, and deficiencies in essential micronutrients. 
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As per the State of Food Security and Nutrition in the World 2022 report published 

by the UN Agencies, the nation houses a staggering 224.3 million individuals 

between 2019 and 2021 who suffer from undernourishment. At this juncture, it has 

become imperative to adopt a nutrient -dense diet. In this regard, the public 

distribution system (PDS) has a crucial role to play in procuring and distributing a 

wider variety of traditional and nutritious grains.  

 

Å First and foremost, millets are a rich source of dietary fiber. Fiber is essential for 

maintaining a healthy digestive system and preventing constipation. It also helps 

regulate blood sugar levels and promotes satiety, making it an excellent choice for 

individuals looking to manage their weight or control diabetes. The high fiber 

content in millets can contribute to improved gut health and reduce the risk of 

developing various gastrointestinal disorders . 

 

Å Additionally, millets are packed with important vitamins and minerals. They are 

particularly rich in magnesium, phosphorus, and iron. Magnesium plays a crucial 

role in maintaining healthy bones and teeth, regulating blood pressure, and 

supporting proper mu scle function. Phosphorus is essential for energy production 

and the formation of healthy cells and tissues. Iron is vital for red blood cell 

production and preventing iron -deficiency anemia. Incorporating millets into your 

diet can help meet your daily nu trient requirements and promote overall health.  

 

Å Moreover, millets have a low glycemic index (GI), which means they are digested 

and absorbed more slowly by the body, resulting in a slower and steadier release 

of glucose into the bloodstream. This property is particularly beneficial for 

individuals with diabetes or those looking to manage their blood sugar levels. By 

opting for millets instead of refined grains with a high GI, individuals can better 

control their blood sugar and reduce the risk of developing chronic conditions such 

as type 2 diabetes. 

 

Å Another notable health benefit of millets is their antioxidant content. Antioxidants 

help protect the body against oxidative stress and reduce the risk of chronic 

diseases, including heart disease, cancer, and certain neurological disorders. 

Millets contai n various antioxidants, including phenolic compounds, which have 

been associated with anti-inflammatory and anti -cancer properties. Including 

millets in your diet can contribute to overall well -being and support a healthy 

immune system. 

 
Å Furthermore, millets are gluten -free grains, making them an excellent alternative 

for individuals with gluten intolerance or celiac disease. These grains can be 

substituted for wheat, barley, or rye in various recipes, offering a wider range of 

options for  individuals on a gluten -free diet. Millets can be ground into flour for 



 

93   
 

baking or used as whole grains in salads, porridge, and pilafs, providing a versatile 

and nutritious base for many dishes. 

 

Å Lastly, millets are environmentally friendly crops. They are highly resilient to 

drought and require less water compared to other staple grains, making them 

suitable for cultivation in arid regions. Millets also have a shorter growing season 

and are less susceptible to pests, reducing the need for pesticides and fertilizers. 

Embracing millets as a staple crop can contribute to sustainable agriculture and 

help mitigate the impact of climate change. 

 

Å Consistently including millets in the diet can have a substantial positive impact on 

essential nutritional aspects for children and women. Millets have the potential to 

enhance hemoglobin levels and alleviate iron deficiencies. Consumers are 

increasingly becoming aware of the nutritional potency of millets, recognizing 

their benefits for conditions like diabetes and obesity, as well as their  potential to 

lower the risk of heart and cardiovascular diseases (Nithiyanantham et al, 2019). The 

grains of these millet varieties are extensively consumed both as traditional 

remedies and as essential dietary components for maintaining good health. 

 

Å Many Indian states have introduced millets in their food security program such as 

Karnataka, Odisha, Telangana, etc. Moreover, OMM has introduced ragi in various 

social safety net programs such as PDS, Supplementary Nutrition program under 

ICDS, Mid -day meal scheme and tribal hostel. Efforts by the state have been taken 

up to promote and increase procurement of millets. Including millets in PDS 

would be a game changer for combating malnutrition and mitigating climate 

change. 
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Å However, the challenge remains that only around 25% of households consume 

millets distributed under PDS since there is a strong preference for rice. Thus, 

shifting consumer preference becomes key. Behavioral change campaigns, 

enabling policies and investmeÕÛÚɯÈÙÌɯÕÌÌËÌËɯÛÖɯÉÙÐÕÎɯÔÐÓÓÌÛɯÉÈÊÒɯÛÖɯ×ÌÖ×ÓÌɀÚɯËÐÌÛÚȭɯ

A comprehensive design framework is imperative instead of piecemeal 

approaches. The comprehensive model of OMM to improve nutrition in tribal 

districts has been recognized by World Food Programme. Promoting agronomic 

practices, accessibility to quality seed and locally suitable varieties would help in 

boosting production to balance demand and supply. Government of India has 

recommended that the OMM operational framework should be adopted by other 

states. Through such comprehensive and innovative approaches, PDS can be 

reformed to include millets. And, with the inclusion of millets in public diets, India 

may well improve its ranking in the Global Hunger Index.  
 

Outcomes  

Å Increased cultivation of native millet varieties - finger (ragi), foxtail (kakum or 

kangni), barnyard (sanwa), proso (chena) and pearl (bajra) millets--which are 

climate-resilient and ensure the food and nutritional security for tribals.  

Å In the year 2022, almost two lakh farmers in 19 districts are involved in millet 

cultivation.  

Å About 3.23 lakh quintals of millets have been procured, since the formation of 

OMM  

Å The Odisha government has also started celebrating Mandia Dibas (Millet Day) on 

November 10 annually to popularize the crop.  

Å Odisha Millet Mission (OMM) made an impact on the millet value chain leading 

to an increase in its demand and supply. 

Å Orissa became the first state to include Ragi Laddu in ICDS through the support 

of District Mineral Foundation.  

Å After the introduction of the OMM and its growing impact, the Government of 

India has asked all states to adopt Odisha Millets Mission model for promotion of 

millets, pulses and oilseeds. 

Å (ÕɯÛÏÐÚɯȿ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ8ÌÈÙɯÖÍɯ,ÐÓÓÌÛÚɯƖƔƖƗɀȮɯÛÏÌɯ"ÌÕÛÙÈÓɯ&ÖÝÌÙÕÔÌÕÛɯÐÚɯÍÖÊÜÚÐÕÎɯÖÕɯ

millet promotion in tribal areas and creating livelihood opportunities for tribal 

communities through millet processing and value addition.  

Å Government of India is set to document tribal recipes that are prepared by various 

PVTG (Particularly Vulnerable Tribal Groups), which will help in scaling up 

nutritional security of tribal population.  
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Key Learning Points  

Å Documenting traditional cultivation of crops and indigenous farming practices 

and drawing out narratives from tribals that are climate resilient and nutritious is 

the key and one giant leap towards sustainability.  

Å Dissemination of this information about millet production, adopting and scaling 

up of such practices is the need of the hour to ensure food and nutritional security.  

 

Resources and Publications  

1. https://milletsodisha.com/about -program  

2. https://www.business -standard.com/article/current -affairs/what -has-

made-odisha-millets -mission-a-success-story-in-such-a-short-time-

122122300188_1.html 
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Background  

The climate crisis is a health crisis. As a result of climate change, healthcare facilities 

around the world are getting affected by overall temperature rise, intense and 

recurrent floods, storms, extreme temperatures, droughts, wildfires, or sea-level rise, 

changing patterns of climate-sensitive infectious diseases or climate-related non-

communicable diseases, or injuries, individually or often combined 1. 

 

Health sector damage can further add to the aftermath of disasters. If we want our 

focus on victims to be meaningful, we must prioritize a resilient healthcare 

infrastructure that can provide continuous medical support as people die and suffer 

excessively when hospitals and health services fail during and after disasters. 

 

However, the impact of climate change and climate hazards vary over time and space. 

So that climate vulnerability assessment becomes at regular intervals of time is vital 

for identifying appropriate adaptation  measures to tackle climate vulnerability and its 

health effects. 
 

Climate Vulnerability  

 

The (ÕÛÌÙÎÖÝÌÙÕÔÌÕÛÈÓɯ/ÈÕÌÓɯÖÕɯ"ÓÐÔÈÛÌɯ"ÏÈÕÎÌɀÚɯȹ(/""ȺɯÍÐÍÛÏɯÈÚÚÌÚÚÔÌÕÛɯÙÌ×ÖÙÛɯ

ËÌÍÐÕÌÚɯÝÜÓÕÌÙÈÉÐÓÐÛàɯÈÚɯɁÛÏÌɯ×ÙÖ×ÌÕÚÐÛàɯÖÙɯ×ÙÌËÐÚ×ÖÚÐÛÐÖÕɯÛÖɯÉÌɯÈËÝÌÙÚÌÓàɯÈÍÍÌÊÛÌËȭɯ

Vulnerability encompasses a variety of concepts and elements including sensitivity or 

susceptibiÓÐÛàɯÛÖɯÏÈÙÔɯÈÕËɯÓÈÊÒɯÖÍɯÊÈ×ÈÊÐÛàɯÛÖɯÊÖ×ÌɯÈÕËɯÈËÈ×Ûȭɂ2 The IPCC's third 

ÈÚÚÌÚÚÔÌÕÛɯ ÙÌ×ÖÙÛɯ ËÌÚÊÙÐÉÌÚɯ ÝÜÓÕÌÙÈÉÐÓÐÛàɯÈÚɯ Ɂ3ÏÌɯ ËÌÎÙÌÌɯ ÛÖɯ ÞÏÐÊÏɯ Èɯ ÚàÚÛÌÔɯ ÐÚɯ

susceptible to, or unable to cope with, adverse effects of climate change, including 

climate variability a nd extremes. Vulnerability is a function of the character, 

magnitude, and rate of climate variation to which a system is exposed, its sensitivity, 

and its adaptive capacity3ɂ 
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India ranks 7th in the 2021 Global Climate Risk Index (GCRI), which analyses to what 

extent countries and regions have been affected by impacts of weather-related loss 

events (storms, floods, heat waves etc)4. In the IPCC's sixth assessment, over 3.5 billion 

people, i.e. over 45% of the global population, are living in areas highly vulnerable to 

climate change. The report identifies India as one of the vulnerable hotspots, with 

several regions and important cities facing a very high risk of climate disaster s such 

as flooding, sea-level rise, and heatwaves5. 

 

The state of Kerala ranked 26th in climate vulnerability, according to the report titled 

ȿ"ÓÐÔÈÛÌɯ5ÜÓÕÌÙÈÉÐÓÐÛàɯ ÚÚÌÚÚÔÌÕÛɯÍÖÙɯ ËÈ×ÛÈÛÐÖÕɯ/ÓÈÕÕÐÕÎɯÐÕɯ(ÕËÐÈɯÜÚÐÕÎɯÈɯÊÖÔÔÖÕɯ

ÍÙÈÔÌÞÖÙÒɀɯÊÖÕËÜÊÛÌËɯÉàɯÛÏÌɯ#Ì×ÈÙÛÔÌÕÛɯÖÍɯ2ÊÐÌÕÊÌɯÈÕËɯ3ÌÊÏÕÖÓÖÎàɯÈÕËɯ2ÞÐÚÚɯ

Agency for  Development and Cooperation (SDC) in 2019 to 20206. 

 

Context  

 

The monsoon data of the state of Kerala in the last 120 years (1901-2020) clearly 

indicate that there has been a rise in temperature in this millennium (2000-2020) by 

more than 0.5 degree Celsius. Severe weather incidences such as heavy rainfall days 

and thunderstorm activities have increased as a result of climate change. In the 

districts such as Wayanad, Kasaragod, Idukki, Thrissur, Kozhikode, Ernakulam, and 

Kannur, the frequency of heavy rainfall has been increasing7. According to the Kerala 

State Action Plan on Climate Change, the percentage of flood-prone areas in Kerala 

varies from 0.8% to 53.89%. It can result in an increased burden of vector-borne, 

waterborne diseases and respiratory and allergic diseases, etc posing serious public 

health implication s.8 
 

Kerala State Action Plan on Climate Change indicate that there is an increasing burden 

of communicable and non-communicable disease in the state. With the rising 

temperature, unpredictable rainfall, and the loss of agricultural area owing to 

droughts and f lash floods, malnutrition can be a major public health issue. According 

to the NFHS-5 data for Kerala State, the percentage of children under the age of five 

who are stunted has increased from 19.7% in NFHS-4 to 23.4%, and the percentage of 

children who ar e wasted has increased from 15.7 to 15.8%. Children under the age of 

five who are underweight have increased from 16.1% to 19.7%. Anaemia has increased 

in people of all ages9. Severe dry spells and droughts were experienced by the State 

in recent decades. In 2019, the Kerala health department has reported 1671 cases of 

heat-related conditions of which most of which are sunburn and sunstroke  

conditions .10 
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Kerala which is a small state with a high population density (859 persons per km2)11, 

from the experience of the 2018 floods is committed to carry out climate and disease 

vulnerability assessment in the state to make the health system climate and disaster 

resilient for which the health system of the state was badly affected. A climate and 

disease vulnerability assessment was piloted in selected healthcare facilities of Idukki 

district of Kerala in the last quarter of year 2022. 

 

Idukki District  

 

Idukki is one of the 14 districts of Kerala state, India. The place is known for its 

geographically mountainous hills and dense forests. Idukki which lies in the Western 

Ghats of Kerala is the second-largest district in the area but has the lowest populati on 

density12. The Idukki district has a total area of 4,36,328 hectares (5087 sq Km)13 of 

which 2713.7 ha. are forest land.  

 

According to the 2011 census, it has a total population of 11,08,97414. About 66% of 

ÛÏÌɯ2ÛÈÛÌɀÚɯ/ÖÞÌÙɯÕÌÌËÚɯÊÖÔÌɯÍÙÖÔɯÛÏÌɯ'àËÙÖÌÓÌÊÛÙÐÊɯ/ÖÞÌÙɯ/ÙÖÑÌÊÛÚɯÐÕɯ(ËÜÒÒÐƕƙɯ

which has seven rivers flowing across the district and two of which are major rivers. 

A tota l of 18 reservoirs are present in the district. 
 

Hazard Profile of the district  

¶ Flood 

¶ Cyclone 

¶ Landslide/ mudslide  

¶ Thunderstorm and Lightning  

¶ Drought  

¶ Earthquake 

¶ Dam burst  

¶ Forest Fire 
 

Details of Process  

The vulnerability assessment was conducted in four selected hospitals. 

¶ Community Health Centre, Vandiperiyar.  

¶ Primary Health Center, Chakkupallam  

¶ Family Health Center, Kumily  

¶ Taluk hospital, Peerumade 

Four hospitals were selected based on the levels of service delivery in the district, 

which included a community health centre, primary health centre, family health 

centre and taluk hospital of the district. The assessment was conducted in two stages. 
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At stage 1, a vulnerability assessment was conducted in Family Health Center at 

Kumily and the Primary Health Center at Chakkupallam. The second stage extended  

 

the assessment to Peerumedu Taluk hospital and Community Health Centre 

Vandiperiyar.  
 

The vulnerability assessment was conducted in coordination with the district health 

department. Hospital staff who is voluntarily willing to get trained in the vulnerability 

assessment was trained on the customized mini vulnerability questionnaire with the  

technical support of Health Energy Initiative. The trained staff administered the 

Maps showing the four public health facilities Assessed for Climate Vulnerabilities 


