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Choice of indicators 
 
1. Socioeconomic vulnerability 

 
Aim of this domain and rationale:  The aim of this domain is to capture social and economic deprivation in the population 

concerned. The relationship between poverty and disasters is well established;1 poor are less likely to have resources to prepare for 

or mitigate or recover after an epidemic. Similarly, presence of socially marginalised groups in a population often make the 

community more vulnerable than others at different stages of a disaster. As for example, in the context of an epidemic, a socially 

marginalised group likely lack enough information about the epidemic or may have less education to understand the information 

provided to them, lack concept of social distancing essential for protecting themselves from infection or even if they have the 

concept, may not actually have options to exercise it2. Also, since they are most likely to engage in menial jobs,3 they have high 

risks of losing their income in time of the epidemic because of cessation of most economic activities in the country, and this make 

them economically vulnerable. There is also a relationship between level of education and disaster as compared to others, persons 

with higher levels of education are more likely to have access to and act upon information available during different phases of 

epidemic4.  

 

Indicators used: We used three indicators to capture the domain – 1) percent of population belonging to scheduled caste and 

scheduled tribe -two most backward groups in the country 2) percent of population aged 15 or above who have completed secondary 

or higher level or education and 3) an asset deprivation index. We used percent of population belonging to scheduled castes and 

scheduled tribe to represent marginalised population as there is evidence that these groups are the most backward groups in the 

country (in terms of most of the social and development indicators).5 We considered secondary or higher education level to represent 

overall education level of the population, it has been found to have strong relationship with most of the social and development 

outcomes. Finally, we calculated an asset index as proportion of households that do not have any of the following – a motorized 

vehicle (a two-wheeler, car or truck, or tractor), television, computer, bicycle, refrigerator, thresher, air-conditioner/cooler). It is 

found that an asset index is more closely related to poverty indices compared to usual wealth index available in the Demographic 

and Health Surveys.6 

 

Source of data: National Family Health Survey 2015-16, since this is the most recent data available in the country on the above 

indicators. 

 
2. Demographic vulnerability 

 
Aim of this domain and rationale: Several demographic characteristics of a population enhance risk of a pandemic spread and 

its subsequent consequences and these characteristics include elderly population, high urbanization and high population density.7,8 

The aim of this domain is to capture vulnerability due to such demographic characteristics of the population. Persons in older age 

group (age 60 years or above) are dependent on other people in the household for support even during normal times and more so 

during the time of a disaster such as COVID-19 epidemic. According to the trend so far, elders are particularly vulnerable to 

COVID-19 because of their reduced immunity resulting in high case fatality.2,9 Given that COVID-19 came to the country through 

air route and started spreading through major transportation hubs, a district with high urban population and high population 

density might be at higher risk of both virus introduction through transportation links and its spread because of difficulty in 

practicing social/physical distancing. 

 

Indicators used: We captured elderly population by the indicator: proportion of population aged 60 years or older. Urbanization 

and population density were indicated by percent urban population and number of persons living per square kilometre, 

respectively. 

 

Source of data: National Family Health Survey 2015-16 for first two indicators, since this is the most recent data available in the 

country on the above indicators. In order to get population density at the district level, Census 2011 data were used. We obtained 

area of a district from Census 2011 and population as on December 2019 by projecting 2011 population linearly, based on growth 

rate calculated from 2001 and 2011 census data. 

 
3. Vulnerability due to housing and hygiene condition 

 

Aim of the domain and rationale: It is now well known that housing condition, particularly intra-household crowding, use of 

shared toilet facility, and poor hand and respiratory hygiene are crucial factors that determine spread of the virus and pace of 

spread.10,11 The aim of the domain is to capture vulnerability of a population to spread of infection by evaluating these factors.  

 

Indicators used: We considered three variables to represent this domain – 1) number of members per room available for sleeping 

(to capture intra-household crowding), 2) percent of households having own toilet facility, and 3) availability of soap and water for 

handwashing (the latter two indicators capture hygiene). We do not have any data on respiratory hygiene and hence it could not be 

captured. 
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Source of data: National Family Health Survey 2015-16, since this is the most recent data available in the country on the above 

indicators at district level. 

 

4. Vulnerability due to non-availability of healthcare 

 

Aim of the domain and rationale: During a disaster such as COVID-19 epidemic It is important to have a capable and responsive 

health care system as these would be the local first responder if the epidemics breaks out in a community. Also important is the 

ability of people to access health care. The aim of this domain is to capture the health security (insurance), access to public healthcare 

and capacity of health system. 

 

Indicators used: There is not much data available in India at the district level that can represent the strength of its health care 

system. With the available data from different sources, we have three variables to represent the domain – percent of households 

with no health insurance, percent of households who reported no nearby public health facility and number of public hospitals per 

100,000 population (only at district level) and number of hospital beds per 1000 population (only at state/UT level) – to capture 

health security, accessibility of affordable health care and health care system capacity.      

 

Source of data: We used National Family Health Survey 2015-16 for first two indicators. For district level data on capacity of 

health facility we used Rural health statistics 2018 for numerator and linearly projected population as on December 2019 using 

growth rate calculated for each district based on 2001 and 2011 census for denominator. In case of state level healthcare capacity, 

we used data available in national health profile, 2019. 

 

5. Epidemiological vulnerability   

 

Aim of the domain and rationale: It is now well known that people with co-morbidities such as diabetes, heart disease or 

respiratory issues have higher fatality in case of COVID-19 infection12. India is often called the diabetes capital of the world13. In 

addition, many people in India also suffer from other chronic ailments such as cardiovascular diseases, asthma, and cancer. As per 

a systematic review, tobacco use increases risk of suffering from COID-1914. The aim of this domain is to capture the vulnerability 

of the population because of the epidemiological factors related to COVID-19, such as prevalence of co-morbidities, smoking etc.  

 

Indicators used: Data on these epidemiological factors are not available in India for general population or for older population at 

the district level.  We thus captured through three variables extracted from National Family Health Survey 2015-16 – proportions 

of males (aged 40-54) and females (aged 40-49) who reported suffering from any of these conditions - cardiovascular disease, 

diabetes, asthma, or cancer - and proportion of males who smoke tobacco. We understand that there are two limitations of these 

indicators – first, there will be a substantial proportion of men and women above age 54 and 49, respectively, who may be suffering 

from these ailments and are not captured here and second, these health conditions are self-reported and may not accurately reflect 

the actual situation. However, given no other data are available, we consider that these indicators best reflect the epidemiological 

vulnerability prevailing in each district or state. Finally, these variables are calculated from separate male and female datafiles as 

there are no such data available at the household level (male and female combined). Because of this reason, it was not possible to 

combine male and female health condition variables into one.   

 

Source of data: National Family Health Survey 2015-16, since this is the most recent data available in the country on the above 

indicators at district level. 
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