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Table S1: Variables used to measure exposure
	Data type
	Source
	Variables
	Variable codes
	Unit
	Year
	References

	Meteorological
	The DHS Program 2015-16

	Absolute change in maximum temperature between 2005 and 2015

Absolute change in minimum temperature between 2005 and 2015

Absolute change in day land surface temperature between 2005 and 2015

Absolute change in night land surface temperature between 2005 and 2015
	MX TEMP




MN TEMP




DLS TEMP




NLS TEMP
	Degrees Celsius 

	2005 and 2015
	Binita et al. (2015), Hare et al. (2016), Lapola et al. (2019)

	
	
	Absolute change in annual precipitation between 2005 and 2015 

Absolute change in rainfall between 2005 and 2015

Absolute change in aridity between 2005 and 2015

Absolute change in potential evapotranspiration (PET) between 2005 and 2015
	PREC




RAIN



ARID



PET
	Millimeters per year








	2005 and 2015
	Abson et al. (2012), Kim et al. (2021), Sendhil et al. (2018)

	Built population
	The DHS Program 2015-16

	Built population index
	BP
	Index between 0 (extremely rural) and 1 (extremely urban)
	2014
	Aksha et al. (2019), Nayak et al. (2018)

	Disastrous weather events
	IMD 2022
	Total number of disastrous heat wave days (leading to at least 1 death) from 1969 to 2019

Total number of disastrous cold wave days (leading to at least 1 death) from 1969 to 2019

Total number of flood events from 1969 to 2019

Extreme wind speed
	HW





CW





FL



WS
	No. of days




No. of days



No. of floods


Meter per second
	















Annual
	Nayak et al. (2018), Krishnamurthy et al. (2014),
Yu et al. (2021)

	Air pollution
	Centre for Atmospheric Sciences, IIT Delhi
	Particulate matter (PM) 2.5
	PM2.5
	Micrograms per cubic meter
	2015
	Bae et al. (2019), Yu et al. (2021)



Table S2: Variables used to measure sensitivity
	Data type
	Source
	Variables
	Variable codes
	Unit
	Year
	References

	Health care expenditure
	Ministry of Statistics and Programme Implementation 2019b


	Households experiencing catastrophic health expenditures due to all causes

Households experiencing catastrophic health expenditures due to CSDs and VBDs

Net OOP due to all diseases in IPD

Net OOP due to 18 CSDs and VBDs in IPD

Per capita monthly health expenditure (both IPD & OPD) on CSDs and VBDs
	CAT_ALL







CAT_CSD







OOP_ALL



OOP_CSD




PCM_CSD
	Percentage





Percentage







INR Rupee



INR Rupee



INR Rupee
	2017-18
	Haque et al. (2013), Kabir et al. (2016)

	Disease burden
	Ministry of Statistics and Programme Implementation 2019b 
	Hospitalization rate due to all causes

Hospitalization rate due to 18 CSDs and VBDs

Prevalence of chronic ailments
	HOSP_ALL



HOSP_CSD




CHR-AIL
	Ratio




	2017-18
	Bae et al. (2019), Nayak et al. (2018), Yu et al. (2021)

	Socio-economic and demographic characteristics
	Ministry of Statistics and Programme Implementation 2019b 
	Population belonging to disadvantaged social groups (Scheduled Castes, Scheduled Tribes, and Other Backward Classes)
	DIS_SG
	Percentage
	2017-18
	Aksha et al. (2019), Rajesh et al. (2018)

	
	
	Population aged 60 years and above
	ELDRLY
	Ratio
	
	Aksha et al. (2019), Nayak et al. (2018)

	
	Ministry of Statistics and Programme Implementation 2019b, Tendulkar poverty line (2011-12) updated with prices (Planning Commission 2013) 
	Population below poverty line 
	BPL
	Ratio
	
	Nayak et al. (2018)

	
	Ministry of Statistics and Programme Implementation 2019a

	Population unemployed (persons in working age group who sought work or available for work but unable to find work)

Population in vulnerable jobs (working population without provident fund, those on temporary job contracts, and those who are not eligible for paid leave)
	UNEMPL










NO_SOC
	Ratio









Ratio
	2017-18
	Aksha et al. (2019), Nayak et al. (2018), Krishnamurthy et al. (2014),
Rajesh et al. (2018)

	Child survival and health status
	Dandona et al. 2020

International Institute for Population Sciences 2017
	Infant mortality rate

Prevalence of diarrhoea (reported) among children in the last two weeks preceding the survey

Prevalence of symptoms of Acute Respiratory Infection (ARI) among children in the last two weeks preceding the survey 

Children under 5 years who are stunted (low height-for-age)

Children under 5 years who are wasted (low weight-for-height)

Children under 5 years who are underweight (low weight-for-age)

Anaemic children (6-59 months) (<11.0 g/dl)
	IMR


DIAR








ARI










STUNT





WASTE





UNDR-WT






ANEMIA

	Per 1,000 live births

Percentage







Percentage









Percentage




Percentage






Percentage





Percentage
	2017


2015-2016
	Abson et al. (2012), Gupta et al. (2021)










































Table S3: Variables used to measure adaptive capacity
	Data type
	Source
	Variables
	Variable codes
	Unit
	Year
	References

	Household characteristics
	International Institute for Population Sciences 2017
	Households with electricity

Households with an improved source of drinking water

Households using clean fuel for cooking (electricity, liquified petroleum gas / natural gas, and biogas)

Households with improved sanitation

Households with any usual member covered by a health scheme or health insurance
	ELEC


IMP_DW





CL_F








IMP_SN



HH_INS
	Percentage


Percentage




Percentage








Percentage



Percentage

	2015-16
	Aksha et al. (2019), Gupta et al. (2021), Rajesh et al. (2018)

	Socio-economic characteristics
	Ministry of Statistics and Programme Implementation 2019b

Ministry of Statistics and Programme Implementation 2019a


Ministry of Statistics and Programme Implementation 2019a


	Monthly per capita consumption expenditure (MPCE)

Literacy rate





Labour force (persons in working-age population who are working and those looking for work)

	MPCE





LIT





LB_FC
	Indian Rupee




Ratio





Ratio
	2017-18
	Cutter et al. (2014), Rajesh et al. (2018)

	Health system performance
	International Institute for Population Sciences 2017
	Births assisted by a skilled health personnel (doctor / ANM / nurse / midwife / lady health visitor / other health personnel)

Children (below 5 years) with diarrhoea in the last two weeks taken to a health facility

Children (below 5 years) who received any benefit from ICDS or anganwadi during the last 12 months

Persons listed as suffering from TB taking treatment at either public or private or both types of health care facilities

Persons told that they had high blood pressure on two or more occasions by a doctor or health professional
	SKI_BA









DIAR_TR






ICDS_COV








TB_TR








HYP_DG
	Percentage









Percentage






Percentage







Percentage









Percentage
	2015-16
	Bae et al. (2019), Gupta et al. (2021)

	Health care infrastructure
	Ministry of Health and Family Welfare 2019




Ministry of Statistics and Programme Implementation 2019b
	Sub Centres (inclusive of Health and Wellness Centres) per population

Within district hospitalizations (out of all hospitalizations)
	SC/POP






DIS_HOSP
	Ratio






Percentage
	2018-19





2017-18
	Cutter et al. (2014)

	Forest cover / vegetation
	The DHS Program 2015-16

	Enhanced vegetation
	EN_VEG
	Index value between 0 (least vegetation) & 10000 (most vegetation
	2015
	Brody et al. (2014), Friel et al. (2011)










Identification of CSDs and VBDs for sensitivity index
The evidence on health impact of climate change on human health was reviewed. The findings from this review have been tabulated in Table S4. The review helped in the identification of 18 CSDs and VBDs mentioned in Table S5. We have mentioned VBDs separately for two main reasons. First, unlike CSDs, which have been assigned an ailment code in NSS, VBDs (except malaria and filariasis) have been adjusted in ailment code 04. Ailment code 04 has been labelled as ‘all other fevers’ in NSS. This could be probably because the exact cause of fever was not ascertained in these cases. These could be cases in which fever was accompanied by symptoms akin to those caused by dengue or chikungunya. Second, data pertaining to VBDs were reported as part of separate block of questions (blocks 3 and 4), which were combined with inpatient department (IPD) data to get estimates for VBDs.
Table S4: Health impacts of climate change
	Weather events caused by climate change
	Health Outcomes

	Climate change and non-infectious diseases

	High temperature and heat waves
	Acute health effects: Dehydration, electrolytic imbalance, elevated heart rate, blood viscosity and bronchial hyper-responsiveness (Cheng et al. 2019)
Chronic ailments that may get exacerbated: Diabetes, respiratory, cardiovascular, neurological, psychological, and digestive diseases (Manser et al. 2013; Kim et al. 2014; Vallianou et al. 2020; Yoo et al. 2021)

	Air pollution
	Acute health effects: Headaches, eye irritation, dermal irritation, difficulty in breathing, coughing, chest pain, pollen allergies (Kim et al. 2014)
Chronic health effects: Cardiovascular diseases, COPD, lung cancer, diabetes, rheumatoid arthritis, neurodevelopmental disorders (Clifford et al. 2016; Héroux 2015; Sigaux et al. 2019; Xu et al. 2016)

	Carcinogenic compounds and exposure to UV radiation
	Cancers, endocrine disorders, neurotoxicity (Kim et al. 2014; Battilani et al. 2016; Gatto et al. 2016)

	Extreme weather events
	Undernutrition, hunger, inadequate cognitive development in children (DeNicola et al. 2015; Friel et al. 2011; Grace et al. 2012)

	Climate change and infectious diseases

	Extreme weather events 
	Vector-borne diseases (dengue, malaria, lymphatic filariasis, chikungunya, etc.) (Campbell-Lendrum et al. 2015; Kakarla et al. 2019)

	Floods and droughts
	Immediate impact: Water-borne diseases (diarrhoeal diseases), cholera (Andrade et al. 2018;  Constantin de Magny and Colwell 2009; Kim et al. 2014; Kovats and Akhtar 2008)
Long-term impact: Impaired growth and cognitive development of children (Levy et al. 2018)



Table S5: List of CSDs and VBDs considered in this study1. Malaria
2. Filariasis 
3. Diarrheas / dysentery / increased frequency of stools with or without blood and mucus in stools / acute diarrhoea
4. Worms’ infestation
5. Cancers
6. Diabetes
7. Under-nutrition
8. Headache
9. Seizures or known epilepsy
10. Stroke / hemiplegia / sudden onset weakness or loss of speech in half of body
11. Hypertension
12. Heart disease: Chest pain, breathlessness
13. Acute upper respiratory infections (cold, runny nose, sore throat with cough, allergic colds included)
14. Cough with sputum with or without fever and not diagnosed as TB
15. Bronchial asthma / recurrent episode of wheezing and breathlessness with or without cough over long periods or known asthma)
16. Pain in abdomen: Gastric and peptic ulcers / acid reflux / acute abdomen
17. Skin infection (boil, abscess, itching) and other skin disease
18. Any difficulty or abnormality in urination
19. Dengue
20. Chikungunya
21. Encephalitis
22. Viral Hepatitis


















Source: Ministry of Statistics and Programme Implementation 2019b


Estimation of out-of-pocket (OOP) health expenditures, catastrophic health expenditures, and hospitalization rates
We include two variables concerning net OOP at the district-level – mean net OOP expenditure incurred on IPD treatment of all diseases and mean net OOP incurred on IPD treatment of 18 CSDs and VBDs. Net OOP is calculated as the sum of package component, doctor's / surgeon's fee, medicines, diagnostic tests, bed charges, other medical expenses, cost incurred on patient transport, and other non-medical expenses borne by households, net of reimbursements by health insurers. Net OOP expenditure incurred on outpatient department (OPD) treatment could not be included separately in our analysis due to insufficient population samples, which resulted in missing estimates for several districts. Further, we incorporate estimates on mean per capita monthly health expenditure on 18 CSDs and VBDs at the district-level in our analysis. This variable is calculated as the sum of monthly net OOP expenditures incurred on the IPD treatment of CSDs and VBDs, and monthly net OOP expenditure incurred on the OPD treatment of CSDs. Since IPD treatment has a reference period of 365 days, adjustments were made to account for the deceased as they are not captured in household size. Note that reference period for VBDs is 365 days. Given that reference period for OOP expenditure incurred on OPD treatment is 15 days, OOP expenditure incurred on VBDs is indicative of IPD treatment alone, which might be an underrepresentation of total OOP expenditure incurred on treatment of VBDs. 
We consider household health expenditures as catastrophic when they exceed 10 percent of monthly household consumption expenditure. Household health expenditure in our analysis is calculated as the sum of monthly net OPD and net IPD expenditures. We consider catastrophic health expenditure for all diseases as well as for 18 CSDs and VBDs. The estimates represent mean percentage of households experiencing catastrophic health expenditures in a district. 
We consider hospitalizations both due to all ailments and hospitalizations due to 18 CSDs and VBDs. Our estimation of district-level hospitalization rates accounted for those who died in the last 365 days. 
Estimation of monthly per capita consumption expenditure (MPCE) and population below poverty line (BPL)
Members of a household could have different consumption pattern, which is shaped by their age – consumption requirements of children, working adults, and elderly population tend to vary. Mere aggregation of household size may not be the most appropriate way to compare households. We use an equivalence scale to adjust for age composition of a household (Deaton 2003). An equivalence scale proposed by Organisation for Economic Co-operation and Development (OECD) has been used in our estimation of district-level MPCE. Equation (i) describes the OECD equivalence scale:
MPCE = Monthly household consumption expenditure / (1 + 0.7 * (Na - 1) + 0.5 * Nc) (i)
Where Na and Nc represent the number of adults and children respectively in a household and 0.7 and 0.5 depict the weights attached to adults and children respectively. A weight of 1 is assigned to the household head (Figini 1998). In our estimation, we assume individuals aged 5 years or less as children and those aged above 5 years as adults. 
State-specific poverty lines computed as per Tendulkar methodology for 2011-12, were updated with prices, and used in conjunction with MPCE estimates to arrive at district-level BPL population (Planning Commission 2013). Applied on household consumer expenditure survey 2011, the price index for rural and urban areas have been used to update poverty thresholds for December 2017, which is the mid-point of the NSS survey. 
Factor retention 
Note that factor loadings are correlations between variables and factors. Variables are assigned to factors based on maximum absolute value of factor loadings. Absolute values of loadings are considered because correlations can be negative (Mooi et al. 2018). 
The first factor in exposure explains 20.8 percent of the variance in original indicators. The first factor loads heavily on minimum temperature, maximum temperature, NLST, and PET. The second factor explains 19 percent of the variance in data and loads significantly on aridity, precipitation, and rainfall. The third factor represents nearly 13 percent of the variance in data and has higher loadings for ambient particulate matter and disastrous cold waves. The fourth factor explains almost 10 percent of the variance in variables and weighs substantially on built population and wind speed. The fifth factor depicts approximately 9 percent of the original variance and has evidently high loadings for disastrous flood events and DLST. The final retained factor explains 8.6 percent of the variance in data and is significantly corelated with disastrous heat waves. The corresponding results for sensitivity and AC indices are presented in Tables S6 and S7. Tables S8, S9, and S10 present post-rotation factor loadings for exposure, sensitivity, and AC variables respectively. With the exception of the loading on chronic ailments in sensitivity (which is approximately 0.45), values less than 0.5 are suppressed to ease interpretation. 







Table S6: Factors retained for estimating sensitivity index
	Factor
	Variance
	Difference
	Proportion of variance explained by each factor (%)
	Key variables represented by each factor

	Factor 1
	3.10772
	0.4482
	15.54
	STUNT, WASTE, UNDR-WT, ANEMIA, IMR

	Factor 2
	2.65952
	0.68257
	13.3
	CAT_ALL, CAT_CSD, PCM_CSD

	Factor 3
	1.97695
	0.04746
	9.88
	HOSP_ALL, HOSP_CSD

	Factor 4
	1.92949
	0.20057
	9.65
	OOP_ALL, OOP_CSD

	Factor 5
	1.72892
	0.02235
	8.64
	ARI, DIAR

	Factor 6
	1.70657
	0.31706
	8.53
	NO_SOC, ELDRLY, CHR-AIL

	Factor 7
	1.38951
	.
	6.95
	DIS_SG, BPL, UNEMPL




Table S7: Factors retained for estimating adaptive capacity index
	Factor
	Variance
	Difference
	Proportion of variance explained by each factor (%)
	Key variables represented

	Factor 1
	3.61304
	1.63544
	22.58
	MPCE, MPCE, IMP_SN, CL_F, LIT

	Factor 2
	1.9776
	0.1034
	12.36
	HH_INS, ICDS_COV, LB_FC

	Factor 3
	1.87421
	0.70373
	11.71
	EN_VEG, DIAR_TR, SKI_BA

	Factor 4
	1.17048
	0.02175
	7.32
	HYP_DG

	Factor 5
	1.14873
	0.02314
	7.18
	DIS_HOSP, SC/POP

	Factor 6
	1.12559
	0.06231
	7.03
	IMP_DW

	Factor 7
	1.06328
	.
	6.65
	TB_TR








Table S8: Varimax rotation (with Kaiser normalization) factor loadings for exposure variables

	Variable codes (variables standardised)
	Factor 1
	Factor 2
	Factor 3
	Factor 4
	Factor 5
	Factor 6

	ARID
	
	0.8699
	
	
	
	

	PREC
	
	0.8686
	
	
	
	

	NLS TEMP
	0.772
	
	
	
	
	

	DLS TEMP
	
	
	
	
	0.5025
	

	MX TEMP
	0.7939
	
	
	
	
	

	MN TEMP
	0.9151
	
	
	
	
	

	RAIN
	
	0.8465
	
	
	
	

	PET
	0.6078
	
	
	
	
	

	BP
	
	
	
	0.7796
	
	

	PM2.5
	
	
	0.9017
	
	
	

	HW
	
	
	
	
	
	0.8822

	CW
	
	
	0.8362
	
	
	

	WS
	
	
	
	0.6665
	
	

	FL
	
	
	
	
	0.9035
	





















Table S9: Varimax rotation (with Kaiser normalization) factor loadings for sensitivity variables

	Variable codes (variables standardised)
	Factor 1
	Factor 2
	Factor 3
	Factor 4
	Factor 5
	Factor 6
	Factor 7

	DIAR
	
	
	
	
	0.833
	
	

	STUNT
	0.7026
	
	
	
	
	
	

	WASTE
	0.7462
	
	
	
	
	
	

	UNDR-WT
	0.9223
	
	
	
	
	
	

	ANEMIA
	0.7666
	
	
	
	
	
	

	IMR
	0.5546
	
	
	
	
	
	

	CHR-AIL
	
	
	
	
	
	0.445
	

	HOSP_ALL
	
	
	0.9198
	
	
	
	

	HOSP_CSD
	
	
	0.8905
	
	
	
	

	OOP_CSD
	
	
	
	0.9114
	
	
	

	CAT_CSD
	
	0.9263
	
	
	
	
	

	ELDRLY
	
	
	
	
	
	0.5434
	

	DIS_SG
	
	
	
	
	
	
	0.6146

	BPL
	
	
	
	
	
	
	0.6521

	NO_SOC
	
	
	
	
	
	0.7549
	

	UNEMPL
	
	
	
	
	
	
	0.5969

	ARI
	
	
	
	
	0.8487
	
	

	CAT_ALL
	
	0.8832
	
	
	
	
	

	OOP_ALL
	
	
	
	0.8573
	
	
	

	PCM_CSD
	
	0.7516
	
	
	
	
	



















Table S10: Varimax rotation (with Kaiser normalization) factor loadings for adaptive capacity variables

	Variable codes (variables standardised)
	Factor 1
	Factor 2
	Factor 3
	Factor 4
	Factor 5
	Factor 6 
	Factor 7

	ELEC
	0.7323
	
	
	
	
	
	

	IMP_DW
	
	
	
	
	
	0.9309
	

	IMP_SN
	0.8655
	
	
	
	
	
	

	CL_F
	0.799
	
	
	
	
	
	

	DIS_HOSP
	
	
	
	
	0.7927
	
	

	LB_FC
	
	0.566
	
	
	
	
	

	HH_INS
	
	0.7327
	
	
	
	
	

	LIT
	0.6964
	
	
	
	
	
	

	EN_VEG
	
	
	-0.8794
	
	
	
	

	SC/POP
	
	
	
	
	-0.6754
	
	

	DIAR_TR
	
	
	0.6361
	
	
	
	

	SKI_BA
	
	
	0.5232
	
	
	
	

	ICDS_COV
	
	0.8357
	
	
	
	
	

	TB_TR
	
	
	
	
	
	
	0.9037

	HYP_DG
	
	
	
	0.8572
	
	
	

	MPCE
	0.8334
	
	
	
	
	
	





