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Abstract 

 

Context 

Estimating reliable out-of-pocket (OOP) payments and catastrophic health spending (CHS) in is 

a daunting task for researchers. Often these estimates in India are made for specific services such 

as maternal care, disease specific and hospitalization and outpatient care, But the estimates are 

counterintuitive for researchers, policy makers, and developmental partners due to data and 

methodological limitations. Besides, while there is evidence of morbidity compression in many 

countries, temporal patterns of non-communicable diseases (NCDs) in developing countries, 

such as India, are less clear. Reliable estimates of OOP, CHS, and age at onset of NCDs are 

required for consolidated health services for evidence-based policy. 

Objectives 

The objectives of this project are to present comprehensive and comparable estimates of out-of-

pocket expenditure, catastrophic health spending, and age at onset of non-communicable 

diseases in India over the past 15 years. 

Data and Methods 

A total sample of 73,868 households and 383,338 individuals from 2004, 65,932 households and 

333,104 individuals from 2014, and 113,823 households and 555,351 individuals from 2018 – 

surveyed in the 60th, 71st, and 75th rounds of NSSO health surveys respectively – was used in the 

analyses. Data from inpatient care (synonymous with hospitalization) and outpatient care were 

analyzed at episodic and household levels. Estimates were derived at the 2018 prices using CPI 

state-specific rural (Agricultural labour-AL) and urban price (Industrial worker-IW) index. 
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Descriptive statistics, estimation of age at onset of NCDs, catastrophic health spending, 

concentration index, and a two-part regression and logistic regression were used in the analyses. 

Results 

Comparisons between 2004 and 2018 revealed reduction in age at onset and increase in duration 

of overall and cause-specific NCDs. The median age at onset of NCDs decreased from 57 to 53 

years and that of diabetes, hypertension, heart disease, asthma, mental diseases, eye disease, and 

bone disease decreased in the range of 2-7 years. In contrast, for cancer, neurological disorders, 

some genitourinary disorders, and injuries/accidents, the median age at onset increased in the 

range of 2-14 years.  

Results suggest that, among those who availed medical services (either as inpatients or 

outpatients or both), the mean monthly medical expenditure of a household increased by 25% 

during 2004-14 and declined by 15% during 2014-18 (₹1950 in 2004, ₹2433 in 2014, and ₹2063 

in 2018) at the 2018 prices. Over 90% of the medical expenditure was out-of-pocket payment. 

During 2004-18, the OOP expenditure on inpatient and outpatient care was higher among 

households in the richest wealth quintile, urban households, households having insurance, male-

headed households, households with at least one elderly person, and among individuals who 

were self-employed. The medical health expenditure was higher on outpatient care than inpatient 

care and showed large inter-state variations. 

The incidence of F in India was estimated at 12.5% in 2004, 13.4% in 2014, and 9.1% in 2018. 

Households that incurred CHS spent 1.25 times of their capacity to pay (intensity of CHS) in 

2004, 1.71 times in 2014, and 1.31 times in 2018. Impoverishment due to health spending was 

4.8% in 2004, 5.1% in 2014, and 3.3% in 2018. State variations in incidence and intensity of 

CHS and incidence of impoverishment were large. The concentration index (CI) of CHS was -
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0.16 in 2004, -0.18 in 2014, and -0.22 in 2018, suggesting increasing inequality over time. The 

concentration curves, based on the CTP approach, suggest that CHS was concentrated among the 

poor. The odds of incurring CHS were the lowest among the richest households [OR 0.22; 95% 

CI: 0.21, 0.24], households with elderly members [OR 1.20; 95% CI: 1.12, 1.18], and households 

using both inpatient and outpatient services [OR 2.80, 95% CI 2.66, 2.95].  Access to health 

insurance reduced the chance of CHS and impoverishment among the richest households. The 

pattern of impoverishment was similar to that of CHS. 

Conclusion 

The onset of chronic diseases is advancing to younger ages in India, indicating an excess strain 

on the health system. OOP expenditure and CHS have remained high over time. Given the 

importance of estimating CHS, we suggest integrating an abridged version of the consumption 

expenditure in the NSS health survey. 

Key words: catastrophic health spending, out-of-pocket, capacity-to-pay, health services, India. 
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Key Findings 

1. Household medical spending on inpatient and outpatient care, at constant prices, increased 

during 2004-14 and declined from 2014 to 2018. 

 

2. OOP payment as a share of household medical spending remained high over time. 

 

3. Household medical spending and OOP expenditure showed large inter-state variations. 

 

4. Household OOP payment increases monotonically with consumption quintile, suggesting the 

ability of the rich to pay for the services. 

 

5. Inequality in CHS increased in India during 2004-18. 
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CHAPTER ONE: BACKGROUND 

1.1. Introduction  

Increase in per capita health spending is a global, national and regional trend. Globally, the 

variations in the level of and growth in per capita health spending are larger than those in per 

capita income among countries. Though per capita health spending is associated with the level of 

economic development, the level of and growth in health spending are distinct across countries 

(Lorenzoni & Koechlin, 2017; WHO, 2019; Dieleman et al, 2017). The health financing 

transition  defined as a shift from low per capita health spending by means of high out-of-pocket 

payment (OOP) to high per capita health spending through low OOP – is primarily a pooled 

stipulated increase in per capita health spending and a reduction in OOP health spending over 

time (Fan & Savedoff, 2014). Increase in public spending can reduce OOP. Bulk of the health 

spending in high income countries is financed by the government (59.2%), whereas in low- and 

middle-income countries, it is met by out-of-pocket expenditure (58%) (WHO, 2019; Schieber & 

Maeda, 1999). In the absence of universal health coverage, household health spending – often 

synonymous to OOP – is large and catastrophic for poor people and poor countries. 

Out-of-pocket expenditure (OOPE) remains the primary source of health care financing in 

developing countries. Rising OOPE reduces poor people’s consumption of food and basic 

necessities, causes loss of welfare to individuals and households, reduces access to health care 

and increases untreated diseases, and results in long-term impoverishment and irrational use of 

drugs. In this context, catastrophic health spending (CHS) and its impoverishment effect are 

gaining increasing research and programmatic attention (Rashad & Sharaf, 2015; Van Doorslaer 

et al., 2007; Xu et al., 2003). Making estimates of CHS has a particular relevance in developing 

countries due to the demographic and epidemiological transition underway in those countries.  
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Medical care is a function of age and associated with increase in health spending. The per capita 

health expenditure of those aged 64-75 years was 3 to 4.4 times higher than that of those aged 35-

44 years in USA (Cutler & Meara, 1998). Non-communicable diseases are now the leading cause 

of mortality and morbidity. The treatment of NCDs is expensive and requires specialized care. 

Along with the rising prevalence of NCDs and the changing age structure, changing medical 

practices, increasing living standard, financing and management of health care, and rising medical 

inflation have been identified as key drivers of health spending. The literature also suggests that 

health spending is catastrophic for rural households, households with elderly persons, households 

without any health insurance, and for the poor and the less educated. As the health policy of many 

developing countries is committed to protecting the health of the poor, estimating CHS is a useful 

exercise for multiple stakeholders, including planners, policy makers, and international 

organizations. 

India is experiencing fast demographic and epidemiological transition. The total fertility rate is 

close to the replacement level and the life expectancy is at about 67 years. The NCDs are the 

leading cause of morbidity and mortality. Studies suggest that NCDs are likely to hinder the 

economic growth in the coming years (Bloom et al., 2014). The increasing prevalence of NCDs, 

medical advancements, changing demography, income, management of health care, and absence 

of health insurance are all leading to high medical spending (Fan & Savedoff, 2014; Smith, 

Newhouse, & Freeland, 2009; Zuckerman & McFeeters, 2006). In the absence of universal health 

coverage, health spending is largely met by the households themselves. In India, about 71% of the 

health spending in 2004 and 69.1% in 2014 was met out of pocket (MoHFW, 2017). The national 

health policy, 2017, had stipulated reducing CHS by 25% by 2025 (MoHFW, 2017). Ayushman 

Bharat (Healthy India), a national level health protection scheme launched by the Government of 
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India in 2018, aims at providing financial assistance in case of hospitalization to over 500 million 

people in the county and is the largest-ever publicly funded financial protection scheme 

worldwide.  

There has been a growing research interest in estimating OOPE and CHS in India. These studies 

are, however, mostly confined to maternal care (Bonu, Bhushan, Rani, & Anderson, 2009; Goli, 

Rammohan, & Pradhan, 2016; Govil, Purohit, Gupta, & Mohanty, 2016; Mohanty & Srivastava, 

2013; Mukherjee, Singh, & Chandra, 2013; Pal, 2012). Moreover, the estimates of CHS derived 

from these studies are often misleading because the studies neither address the data limitations 

nor use appropriate methods to estimate CHS. A large majority of these studies are based on the 

morbidity and health care rounds (60th and 71st round of NSS). So far, only one study has 

examined various estimates made using different data sources (Raban et al, 2013). No other study 

has examined the data quality nor the methodological limitations to estimating CHS. Estimates of 

OOP payment, derived largely from the NSS health surveys, are not directly comparable due to 

variations in price over time. The widely varying estimates of catastrophic health spending in the 

country are a consequence of the data and methodological limitations.  

1.2: Need for the study 

Reduction in out-of-pocket (OOP) payment is a measure of financial protection and one of the 

key monitoring indicators of SDGs. Reliable estimates of medical health spending and out-of-

pocket payment are increasingly sought by national and state governments, developmental 

partners, and international organizations. Reduction in OOP payment is a measure of financial 

protection and one of the key monitoring indicators of SDGs. While estimates of OOP and 

medical expenditure are available from varying sources, they suffer from data and 
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methodological limitations and temporal comparison. The OOP payment is not comparable due 

to variation in prices over time.  

Protecting the poor and the needy against high health care costs is the guiding principle of the 

National Health Mission (NHM). The National Health Policy aimed at reducing catastrophic 

health spending by 25% in 2025 from the base level (MoHFW, 2017). Similarly, while the NHM 

aim to reduce OOPE on maternal care, it follows a continuum of care approach to reduce CHS 

incurred on a variety of services for various diseases. In this context, the study has been 

conceptualized with the following rationale. 

First, while estimates of OOP and medical expenditure are available from different sources, there 

is a lack of temporal comparison. No study has systematically examined the trend of OOPE in 

India. Most of the earlier studies pertain to a certain point of time and are largely confined to 

maternal care. Second, the available estimates of catastrophic health spending are puzzling due 

to their widely varying nature despite having been obtained from the same data source for the 

same point of time. This is possibly due to the use of differing methodologies; none of the prior 

studies have addressed the methodological limitations. Besides, it is not known whether the 

estimates derived using varying methodologies are consistent over time. Third, data quality is 

paramount in the estimation of CHS. Given the nature of data in various surveys, there is a need 

to examine the validity and reliability of these estimates. Fourth, while prior studies have 

estimated morbidity, hospitalization rates, and expenditure associated with different NCDs, no 

attempt has been made to estimate the age at onset of NCDs over time in India (Popkin et al., 

2006; Srivastava et al, 2017; Subramanian et al., 2018; Huffman et al., 2011; Kastor & Mohanty, 

2018). Estimates of the age at onset of NCDs are key inputs for public health programs, health 

planning, and health budgeting. Raising the age at onset has multiple benefits, ranging from 
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reduction in medicare costs to increase in working period and promotion of healthy ageing. They 

also provide insights into whether the compression-of-morbidity hypothesis, based primarily on 

observations made in higher income countries, can be applied to the Indian context.     

1.3 Objectives 

The goals of this project are both methodological and empirical. The methodological goal is to 

examine the consistency and reliability of catastrophic health estimates in India. The empirical 

goal is to estimate the age at onset of diseases and provide reliable and comparable estimates of 

out-of-pocket payments and catastrophic health spending over time.  

The specific objectives of the study are: 

 To examine the age at onset of non-communicable diseases in India over time. 

 To provide reliable and comparable estimates of out-of-pocket payment and catastrophic 

health spending over time. 

 To assess the data and methodological limitations to estimating catastrophic health 

spending. 

1.4 Research Questions 

RQ1: Is age at onset of non-communicable diseases advancing to younger ages? 

RQ2: Does OOPE increase over time? 

RQ3: Are estimates of catastrophic health spending derived from diverse methods consistent? 

 

 



20 
 

1.5 Chapterization 

The report consists of eight chapters. Chapter 1 presents the introduction, describes the 

motivation, gives a brief review, and lays down the study objectives. Chapter 2 presents the data 

and methods used in the study. Chapter 3, based on the NSS data, presents the morbidity 

expansion in India, with a focus on non-communicable diseases. Chapter 4 provides comparable 

estimates of household health spending on and out-of-pocket payments for hospitalization and 

outpatient care in India during 2004-18. Chapter 5 presents the disease-specific estimates of out-

of-pocket expenditure on hospitalization in India. Chapter 6 presents the issues with and the 

challenges to estimating catastrophic health spending in India. Chapter 7 presents the data and 

methodological limitations to estimating catastrophic health spending and impoverishment in 

India. Chapter 8 presents the summary and conclusion of the study. 
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CHAPTER TWO:  DATA AND METHOD 

 

2.1 Data  

We used data from consumption expenditure surveys (2004-05 and 2011-12) and morbidity and 

health care surveys (2004, 2014, and 2018) carried out by the National Sample Survey (NSS), 

henceforth referred to as health surveys throughout the report. Both the consumption and the 

health surveys are large, population-based and nationally-representative surveys. While the 

surveys have their own merits, there are certain limitations to each of them. For example, the 

2014 health survey asked just a single question to assess the consumption expenditure of the 

households. A single question is more likely to underestimate consumption expenditure, with a 

direct bearing on the estimates of CHS. On the other hand, the consumption surveys did not 

include questions on type of morbidity, making it difficult to estimate disease-specific CHS. 

Besides, the health expenditure was estimated at current prices. For the estimates to be 

comparable, the prices need to be adjusted to constant prices.  

 

In addition to the issues of data quality, another limitation is that the methodology used for 

estimating CHS is not uniform. A household is considered to be facing catastrophic health 

spending if OOPE on health care is greater than or equal to a predefined limit of budget share or 

the capacity to pay (ctp). In literature, two methods are used for estimating CHS based on the 

capacity to pay (CTP) (Berki 1986, Xu et al. 2003). 

          Approach 1: T /x ≥ z ………………. (1) 

          Approach 2: T / [x-f (x)] ≥ z ………… (2) 
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Where T is the OOPE, X is the consumption expenditure, and f(x) is the subsistence expenditure. 

The value of z is normative. While in the first approach, a cut-off of 10% is used, in the second 

approach, a cut-off of 40% is used. Estimates derived from these two methods are not consistent 

and tend to be contradictory.  

2.2 Data source 

The study is based on secondary data. Unit data from three rounds of health survey (2004, 2014-

15, and 2017-18) and two rounds of consumption survey (2004-05 and 2011-12) was used in the 

analyses. These surveys covered all the states and union territories of India, and the households 

were selected using a multi-stage stratified sampling design. The details of the sampling designs 

and the survey findings are available in the respective reports of the rounds. Schedule 25.0 of all 

the three rounds of the health survey provides detailed information on type of ailment, duration 

of ailment, health care utilization, hospitalization, source of treatment (public/private), and 

expenditure incurred by each member of the sampled households on treatment of 

diseases/hospitalization. Data on medical expenditure, including medicines, surgery, diagnostic 

tests, doctor’s fees, and lodging charges (direct expenditure) and expenditure on transportation 

and other charges (indirect/non-medical expenses) is available in all the three rounds of the 

survey. Information for both in-patient and out-patient care is also available in the surveys.   

 2.3 Methodology 

2.3.1 Disease classification 

The study estimated the disease-specific out-of-pocket expenditure in India during 2004-18.  The 

NSS covers 60 categories of disease, some of which lack an adequate sample size for analysis. 
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We used the classification of diseases provided by the Longitudinal Ageing Study of India 

(LASI). LASI classifies diseases into 19 categories. The categorization of non-communicable 

and communicable diseases, maternal and child health issues, and other diseases is not consistent 

between 2004 and 2018. While the classification is similar during 2014-18, there were fewer 

categories in 2004. Table 2.1 presents the classification of the diseases and their respective codes 

as used in the NSS survey. 

2.3.2 Total medical expenditure 

Total medical expenditure is the sum of expenditure incurred by a household on hospitalization. 

These includes direct expenditure such as consultation fee, bed charges, cost of medicines and 

diagnostic tests, medical staff and attendant charges, and fees for oxygen and blood supply. On 

the other hand, transportation charges, food and lodging costs of the escort, and any other non-

medical expenses are considered indirect expenditure.  

2.3.3 Reimbursement 

Information on reimbursement was available in all the three rounds. The source of 

reimbursement was different for different households. Some of the households got the 

reimbursement directly from the health insurance/organization. Others got it from the employer 

or other likely sources. There were certain cases where the household made some personal 

arrangements to receive the reimbursement. We included the cost of deceased person on 

hospitalization. Reimbursement showed the amount of financial compensation that a household 

received from the government or from private sources. 

2.3.4 Out-of-pocket expenditure 

Direct information on out-of-pocket expenditure (OOPE) was not available in the data. OOPE on 

hospitalization is the total medical expenditure less of reimbursement.  
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2.3.5 Price adjustment 

Three rounds of health survey and two rounds of consumption survey data were used in the 

study. The time period for the 75th round was 2017-18. For the 71st round, it was 2014-15, and 

for the 60th round, it was 2004-05. There was a gap of 10 years between the 60th and the 71st 

rounds and a gap of 15 years between the 60th and the 75th rounds. The price level also changed 

between these periods. Price adjustments were made to make the results comparable. Two 

methods are mainly used for price adjustment. One uses the consumer price index, and the other 

uses the GDP deflator. The first one was made use of in the study. The consumer price index for 

urban as well as rural areas, as available in the RBI report, was used to convert the price levels of 

2004-05 and 2014-15 to the price level of 2018. The estimates were made at the 2018 prices.  

2.3.6 Socio-economic comparison of disease-specific OOPE: 

Disease-specific OOPE was calculated for different socio-economic variables.  

1. OOPE was calculated for the level of care variable. To compare the public-private 

differential in health care expenditure, disease-specific OOPE was calculated for the 

public sector and the private sector separately and compared thereafter. 

2. Disease-specific OOPE was calculated for and compared between urban and rural areas 

as well. 

3. Social group or caste of individual is a significant predictor of health care expenditure. 

Therefore, OOPE was also calculated for and compared between different social groups.  

4. OOPE was calculated for the MPCE quintiles.  

5. State- and region-specific OOPE is also an interesting matter of concern. Disease-specific 

OOPE was difficult to calculate for each state due to the small number of cases. As an 
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alternative, the states were divided into five broad regions, and then disease-specific 

OOPE was calculated for each region. The classification of the states into regions is 

presented in Table 2.1 

 

Table 2.1: Classification of states into regions  

Region States 

Northern region JK, Himachal, Punjab, Haryana, Chandigarh, Uttarakhand, Delhi, Uttar Pradesh 

Eastern region Bihar, West Bengal, Orissa, Jharkhand 

North-Eastern region Sikkim, Arunachal, Manipur, Nagaland, Mizoram, Meghalaya, Assam, Tripura 

Western central region 
Rajasthan, Madhya Pradesh, Chhattisgarh, Gujarat, Maharashtra, Daman-Diu, Dadra Nagar 

Haveli, Goa 

Southern region Tamil Nadu, Kerala, Karnataka, Andhra Pradesh, Telangana, Pondicherry, Lakshadweep 

 

Table 2.2: Classification of diseases based on the NSS health survey, 2014 and 2018 

Sr. 

No. 

Category NSS code Disease 

1  

 

NCD 

13, 44, 45, 16, 34, 52/59, 

38, 35, 46/48, 27/31, 

14/15, 18, 20/21, 22/26 

Cancer, Bone Disease, Back or body ache, Diabetes, High blood 

pressure, Injury Accident, Asthma, Heart Disease, Genitourinary, 

Eye Disease, Blood Disease, Thyroid, Mental Disease, 

Neurological 

2  

CD 

1/4, 39/42, 36, 37, 5, 11, 

43 

Fever, Gastrointestinal, Acute upper respiratory, Cough, 

Tuberculosis, Diarrhea, Skin Disease 

3 MCH 49/51, 88 Maternal care 

4  

Others 

6/10, 12, 17, 19, 32/33, 

60 

 

Others 

 

Table 2.3: Classification of diseases based on the NSS health survey, 2004 

Sr. 

No. 

Category NSS code Disease 

1 NCD 40, 11, 22, 7, 39, 10, 6, 

12/14, 17/19 34/35, 24, 21, 

26, 25, 16, 15 

Cancer, Bone Disease,  

 Diabetes, High blood pressure, Injury Accident, Asthma, Heart Disease, 

Genitourinary, Eye Disease, Blood Disease, Thyroid, Mental Disease, 

Neurological 

2 CD 26/27 29 31, 2 28 36 38, 8, 

30, 9, 1 4, 20 

Fever, Gastrointestinal, Acute upper respiratory, Cough, Tuberculosis, 

Diarrhea, Skin Disease 

3 MCH Not available Maternal Care 

4 Others 3, 5, 23, 25, 32, 33, 37, 41, 

99 

Others 

 

Footnotes: In 2014 genitourinary includes abnormality in urination, pain in genital area, male/female infertility  Neurological 

disease includes headache, seizures or epilepsy, weakness in limb muscles and difficulty in movement, stroke, other including 

memory loss Mental Disease includes  mental retardation, mental disorders  blood disease includes anemia/ bleeding disorder, 

eye disease includes discomfort/ pain in the eye, contract, glaucoma, decreased vision, others disorders of eyes, injury and 
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accident includes accidental injury, road traffic accidents and falls, accidental drowning and submersion, burns and corrosions, 

poisoning, intentional self-harm, assault,  contact with venomous/harm causing animals ad planets, all other symptoms not fitting 

into any  of above categories ,  fever includes  fever with loss of consciousness , Fever with rash, Fever due to diphtheria/ 

whooping cough, all other fevers (Includes malaria, typhoid and fevers of unknown origin) , gastrointestinal includes disease of 

mouth, pain in abdomen, gastrointestinal bleeding,  obstetric includes  pregnancy with complications before or during labour, 

complication in mother after birth of child, illness in the new born/ sick born, child birth includes child birth caesarean/ normal/ 

any other,  Others includes Filariasis, Tetanus, HIV/AIDS, other STD, Jaundice, worms infections, under nutrition, obesity, ear 

disease injuries (when main symptoms are not clear) In 2004,  Genitourinary Includes: disease of kidney/urinary system, 

prostatic disorders, gynecological disorders Eye disease includes: conjunctivitis, glaucoma, cataract, locomotor, blindness 

(excluding cataract),  fever includes: Malaria, eruptive, diphtheria, fever of unknown reason diarrhea includes: 

diarrhea/dysentery, amoebiosis gastrointestinal includes:  gastric or peptic ulcer, mumps, speech, disease of mouth/teeth/gum  

others includes: worm infestation, hepatitis/jaundice, under nutrition, sexually transmitted disease, tetanus, fialariasis, other 

diagnosed/undiagnosed ailments, ear disease(hearing). 

*In 2018 the classification of diseases is similar to that of 2014 

 

2.4 Consumer price index (CPI) for India, 1970-2018 

The Consumer Price Index (CPI) is one of the most frequently used statistics to estimate the 

price changes (inflation or deflation). The CPI is the weighted average of prices of a pre-defined 

basket of consumer goods and services such as food, transportation, medical care, rent, etc. It is 

computed by taking price changes for each item in the basket and averaging them with respect to 

a base year.  

In India, the CPI is estimated by the Labor Bureau on a monthly basis. The CPI-AL (CPI for 

agricultural laborers) is used for estimating price changes in the rural areas, while the CPI-IW 

(CPI for industrial workers) is used for the urban areas. Since 1970-71, the base year for CPI-IW 

has been changed four times; in 1960-61, 1982, 2001 and 2012. The base year for CPI-AL has 

also been changed four times, that is, in 1960, 1986, 2001, and 2012. The use of CPI over time 

requires conversion to a constant base year as well adjusting the price level. We collected data 

from the RBI (Labor Bureau, Ministry of Labor and Employment, Government of India, 

published in the Reserve Bank of India Bulletin) on CPI-AL and CPI-IW from 1970 till 2017-18. 

The base year and price level were recomputed for the purpose of comparison. We compared our 

estimates with those of the World Bank. 

https://www.investopedia.com/terms/w/weightedaverage.asp
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2.5 Estimates of CPI for rural and urban India using a uniform base year 

The index value of CPI-AL in 1986-87 at base 1960 was 572. To change the base year to 1986-

87, 100 was divided by index value of CPI-AL i.e. (100/572=0.175). The multiplier of 0.175 was 

used with the index value of the CPI-AL with 1960 as the base year. A similar adjustment was 

made for the successive base years of 2001 and 2012. We converted the index number of CPI-

IW from its old base of 1960 to the new base of 1982 using the same method. The index value of 

CPI-IW in 1982-83 at base 1960 was 487. The CPI-AL (100/487=0.21) was multiplied by the 

index value of 1960 base to get the new index number with base 1982. Similar adjustments were 

made for the successive base years of 2001 and 2012.   

Table 2.4 presents the index numbers of CPI for AL and IW at different base years. The second 

column in the table presents the index value of CPI-AL at the 1986-87 prices, the fourth column 

presents the value at the 2001-02 prices, and the sixth column presents the value at the 2012-13 

prices. On the other hand, column 3 presents the index value of CPI-IW at the 1982-83 prices, 

the fifth column presents the value at the 2001-02 prices, and the seventh column presents the 

value at the 2012-13 prices. 

Table 2.4: Index values for Agricultural Laborers and Industrial Workers at different base 

years in India, 1970-2018 

Years/Base 
1986-87 1982-83 2001-02 2012-13 

AL IW AL IW AL IW 

1970-71    33.92 38.27 10.98 8.27 5.05 3.84 

1971-72    34.27 39.51 11.09 8.53 5.10 3.97 

1972-73    37.94 42.59 12.28 9.20 5.65 4.28 

1973-74    45.98 51.44 14.88 11.11 6.84 5.17 

1974-75    61.89 65.23 20.03 14.09 9.21 6.55 

1975-76    59.44 64.40 19.24 13.91 8.85 6.47 

1976-77    51.22 61.93 16.58 13.38 7.62 6.22 

1977-78    56.64 66.67 18.33 14.40 8.43 6.70 

1978-79    55.42 68.11 17.94 14.71 8.25 6.84 

1979-80    60.49 74.07 19.58 16.00 9.00 7.44 



28 
 

1980-81    69.06 82.51 22.35 17.82 10.28 8.29 

1981-82    77.62 92.80 25.12 20.04 11.55 9.32 

1982-83    81.64 100.00 26.42 21.60 12.15 10.05 

1983-84    90.91 112.55 29.42 24.31 13.53 11.31 

1984-85    91.08 118.00 29.48 25.49 13.55 11.85 

1985-86    95.45 126.00 30.89 27.21 14.20 12.66 

1986-87    100.00 137.00 32.36 29.59 14.88 13.76 

1987-88    109.97 149.00 35.59 32.18 16.36 14.97 

1988-89    123.78 163.00 40.06 35.21 18.42 16.37 

1989-90    130.59 173.00 42.26 37.37 19.43 17.38 

1990-91    140.38 193.00 45.43 41.68 20.89 19.39 

1991-92    167.48 219.00 54.20 47.30 24.92 22.00 

1992-93    188.11 240.00 60.88 51.84 27.99 24.11 

1993-94    194.76 258.00 63.03 55.72 28.98 25.92 

1994-95    218.01 284.00 70.55 61.34 32.44 28.53 

1995-96    241.43 313.00 78.13 67.60 35.93 31.44 

1996-97    256.00 342.00 82.85 73.87 38.10 34.36 

1997-98    264.00 366.00 85.44 79.05 39.29 36.77 

1998-99    293.00 414.00 94.82 89.42 43.60 41.59 

1999-00    306.00 428.00 99.03 92.44 45.54 43.00 

2000-01    305.00 444.00 98.71 95.90 45.39 44.60 

2001-02    309.00 463.00 100.00 100.00 45.98 46.51 

2002-03    319.00 482.00 103.24 104.10 47.47 48.42 

2003-04    331.00 500.00 107.12 107.99 49.26 50.23 

2004-05    340.00 520.00 110.03 112.31 50.60 52.24 

2005-06    353.00 542.00 114.24 117.06 52.53 54.45 

2006-07    380.00 579.00 122.98 125.05 56.55 58.16 

2006-07    380.00 578.75 122.98 125.00 56.55 58.14 

2007-08    409.00 615.79 132.36 133.00 60.86 61.86 

2008-09    450.00 671.35 145.63 145.00 66.96 67.44 

2009-10    513.00 754.69 166.02 163.00 76.34 75.81 

2010-11    564.00 833.40 182.52 180.00 83.93 83.72 

2011-12    611.00 902.85 197.73 195.00 90.92 90.70 

2012-13    672.00 995.45 217.48 215.00 100.00 100.00 

2013-14    750.00 1092.68 242.72 236.00 111.61 109.77 

2014-15    800.00 1162.13 258.90 251.00 119.05 116.74 

2015-16    835.00 1226.95 270.23 265.00 124.26 123.26 

2016-17    870.00 1277.88 281.55 276.00 129.46 128.37 

2017-18 889.00 1314.92 287.70 284.00 132.29 132.09 

 

Source:http://rbidocs.rbi.org.in/rdocs/Publications/DOCs/TABLE41F3176C622D2944BF9F057A1F1F1

CED93.XLSX access on 20th August 2018  

(Source: Labour Bureau, Ministry of Labour and Employment, Government of India. Published 

in Reserve Bank of India Bulletin).  

http://rbidocs.rbi.org.in/rdocs/Publications/DOCs/TABLE41F3176C622D2944BF9F057A1F1F1CED93.XLSX
http://rbidocs.rbi.org.in/rdocs/Publications/DOCs/TABLE41F3176C622D2944BF9F057A1F1F1CED93.XLSX
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Figure 2.1 Index values for Agricultural Laborers and Industrial Workers by RBI and 

World Bank at base year 2010 ,  India, 1970-2017 

 

2.6 Inflation adjusted factor of AL and IW  

We have obtained a factor for rural and urban areas from the estimated AL and IW. Let Yt is the 

price of the current year 2017-18 and Y0 is the year to which price estimate is based. The ratio of 

Yt and Y0 gives us the factor by which the price change has occurred. Table 2.5 presents the 

factor for two point of time for both agricultural laborer and industrial worker. 

Table 2.5: Inflation adjusted factor at current price 2014-15 and 2017-18 base at 2012-13 

Year 
Price index at 2014-15 Price index at 2017-18 

AL IW AL IW 

1970-71    23.59 30.37 26.21 34.36 

1971-72    23.35 29.42 25.94 33.28 

1972-73    21.09 27.28 23.43 30.87 

1973-74    17.40 22.59 19.33 25.56 

1974-75    12.93 17.82 14.36 20.16 

1975-76    13.46 18.04 14.96 20.42 

1976-77    15.62 18.76 17.36 21.23 

1977-78    14.12 17.43 15.69 19.72 

1978-79    14.44 17.06 16.04 19.31 

1979-80    13.23 15.69 14.70 17.75 

1980-81    11.58 14.08 12.87 15.94 

1981-82    10.31 12.52 11.45 14.17 

1982-83    9.80 11.62 10.89 13.15 

1983-84    8.80 10.33 9.78 11.68 

1984-85    8.78 9.85 9.76 11.14 
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1985-86    8.38 9.22 9.31 10.44 

1986-87    8.00 8.48 8.89 9.60 

1987-88    7.28 7.80 8.08 8.82 

1988-89    6.46 7.13 7.18 8.07 

1989-90    6.13 6.72 6.81 7.60 

1990-91    5.70 6.02 6.33 6.81 

1991-92    4.78 5.31 5.31 6.00 

1992-93    4.25 4.84 4.73 5.48 

1993-94    4.11 4.50 4.56 5.10 

1994-95    3.67 4.09 4.08 4.63 

1995-96    3.31 3.71 3.68 4.20 

1996-97    3.13 3.40 3.47 3.84 

1997-98    3.03 3.18 3.37 3.59 

1998-99    2.73 2.81 3.03 3.18 

1999-00    2.61 2.72 2.91 3.07 

2000-01    2.62 2.62 2.91 2.96 

2001-02    2.59 2.51 2.88 2.84 

2002-03    2.51 2.41 2.79 2.73 

2003-04    2.42 2.32 2.69 2.63 

2004-05    2.35 2.23 2.61 2.53 

2005-06    2.27 2.14 2.52 2.43 

2006-07    2.11 2.01 2.34 2.27 

2007-08    1.96 1.89 2.17 2.14 

2008-09    1.78 1.73 1.98 1.96 

2009-10    1.56 1.54 1.73 1.74 

2010-11    1.42 1.39 1.58 1.58 

2011-12    1.31 1.29 1.45 1.46 

2012-13    1.19 1.17 1.32 1.32 

2013-14    1.07 1.06 1.19 1.20 

2014-15    1.00 1.00 1.11 1.13 

2015-16    
  

1.06 1.07 

2016-17    
  

1.02 1.03 

2017-18 
  

1.00 1.00 

 

Table 2.6: Ratio of price index (base year 2012-13) in selected time periods in India 

Year 2014-15 price 2017-18 price 

Rural Urban Rural Urban 

1993-94    4.11 4.50 4.56 5.10 

1995-96    3.31 3.71 3.68 4.20 

1999-00    2.61 2.72 2.91 3.07 

2004-05    2.35 2.23 2.61 2.53 

2011-12    1.31 1.29 1.45 1.46 

2014-15    1.00 1.00 1.11 1.13 
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2.7 Validity of CPI: Comparison with World Bank estimates  

The World Bank also provides the estimates of CPI at base 2010 (Base 100). The estimate is a 

combined one and not for rural and urban areas separately. We compared our estimates with 

those of the World Bank for validation. Table 2.7 presents a comparison of the CPI values for 

India based on World Bank estimates and our own estimates. The World Bank estimates yearly 

averages of the consumer price index using the Laspeyres formula. The latest available data on 

CPI is at base year 2010. The World Bank uses weights derived from household expenditure 

surveys, which, for budgetary reasons, tend to be conducted infrequently in developing countries, 

impairing comparability over time.  

Table 2.7: Comparison of our estimates of the price index with those of the World Bank in 

India at base 2010, 1970-2018 

Year World Bank * (2010) 
RBI (2010) RBI (2010) 

AL** IW** 

1970-71    4.75 6.01 4.59 

1971-72    4.90 6.08 4.74 

1972-73    5.21 6.73 5.11 

1973-74    6.10 8.15 6.17 

1974-75    7.84 10.97 7.83 

1975-76    8.29 10.54 7.73 

1976-77    7.66 9.08 7.43 

1977-78    8.30 10.04 8.00 

1978-79    8.50 9.83 8.17 

1979-80    9.04 10.73 8.89 

1980-81    10.06 12.24 9.90 

1981-82    11.38 13.76 11.13 

1982-83    12.28 14.48 12.00 

1983-84    13.74 16.12 13.51 

1984-85    14.88 16.15 14.16 

1985-86    15.71 16.92 15.12 

1986-87    17.08 17.73 16.44 

1987-88    18.58 19.50 17.88 

1988-89    20.33 21.95 19.56 

1989-90    20.99 23.16 20.76 

1990-91    22.87 24.89 23.16 

1991-92    26.05 29.70 26.28 

1992-93    29.12 33.35 28.80 

1993-94    30.97 34.53 30.96 

1994-95    34.13 38.65 34.08 

1995-96    37.62 42.81 37.56 
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1996-97    41.00 45.39 41.04 

1997-98    43.94 46.81 43.92 

1998-99    49.75 51.95 49.68 

1999-00    52.07 54.26 51.36 

2000-01    54.16 54.08 53.28 

2001-02    56.16 54.79 55.56 

2002-03    58.62 56.56 57.84 

2003-04    60.85 58.69 60.00 

2004-05    63.15 60.28 62.40 

2005-06    65.83 62.59 65.03 

2006-07    69.87 67.38 69.44 

2007-08    74.32 72.52 73.89 

2008-09    80.53 79.79 80.56 

2009-10    89.29 90.96 90.56 

2010-11    100.00 100.00 100.00 

2011-12    108.86 108.33 108.33 

2012-13    119.00 119.15 119.44 

2013-14    131.97 132.98 131.11 

2014-15    140.76 141.84 139.44 

2015-16    147.67 148.05 147.22 

2016-17    154.98 154.26 153.33 

2017-18 160.13 157.62 157.78 

 

*Source: International Monetary Fund, International Financial Statistics and data files. Base year 

2010=100, https://data.worldbank.org/indicator/FP.CPI.TOTL?locations=IN  

**Source: Labor Bureau, Ministry of Labor and Employment, Government of India. Published in 

Reserve Bank of India Bulletin.  

Table 2.8: Trends of price deflator (NSS) from 1993-94 to 2011-12 and estimates of price 

deflator from CPI for 2014-18 

Year Rural Urban 

1993-94* 176 173 

2004-05* 319 338 

2009-10* 494 503 

2011-12* 580 599 

2014-15** 759 771 

2017-18** 844 872 

*Source: NSS report on Household Consumer Expenditure in India, 68th round, 2013. 

**Source: Authors computed using the data from Reserve Bank of India Bulletin 

 

 

https://data.worldbank.org/indicator/FP.CPI.TOTL?locations=IN
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CHAPTER THREE: 

MORBIDITY COMPRESSION OR EXPANSION? A TEMPORAL ANALYSIS OF THE 

AGE AT ONSET OF NON-COMMUNICABLE DISEASES IN INDIA1 

 

 

3.1 Introduction 

Global life expectancy increased dramatically over the twentieth and twenty-first centuries, as 

many countries observed a shift in disease and mortality patterns away from infectious diseases 

(WHO, 2018). Non-communicable diseases (NCDs) are now the leading cause of premature 

morbidity and mortality – both within India and globally (Forouzanfar et al., 2016; Cao et al., 

2018; Mahal et al., 2010). However, as with infectious diseases before them, NCDs are not 

distributed equally. Globally, an estimated 57 million deaths were attributable to NCDs in 2016, 

of which three-quarters occurred in low- and middle- income countries (LMICs) (Forouzanfar et 

al., 2016). The epidemiologic transition from infectious to chronic disease, and corresponding 

increase in life expectancy, may have implications for perceived quality life for the additional 

years of life lived, depending upon whether those years are spent healthy or diseased (Cao et al., 

2018). 

 A key framework for understanding this transition and its effect on quality of life is known as 

the “compression or morbidity” hypothesis, which postulates that on average there will be fewer 

years living with disease and disability as the age at onset of disease becomes delayed at a faster 

rate than the age of death (Cao et al., 2018). However, the “morbidity compression” hypothesis 

is primarily based on evidence from high income countries (Allen et al., 2017). It is unclear if the 

                                                           
1 A revised version of this chapter has been published in GeroScience  

Suggested citation: Mohanty, S. K., Rodgers, J., Singh, R. R., Mishra, R. S., Kim, R., Khan, J., Behera, P. & 

Subramanian, S. V. (2021). Morbidity compression or expansion? A temporal analysis of the age at onset of non-

communicable diseases in India. GeroScience, 43(1), 409-422. DOI: 10.1007/s11357-020-00296-9 

 

https://doi.org/10.1007/s11357-020-00296-9
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compression of morbidity hypothesis can be equally applied to all countries, especially in 

developing countries which may experience NCDs differently (Beltrán-Sánchez et al., 2014; 

Beltrán-Sánchez et al., 2016; Mirelman et al., 2016; Allen et al., 2017). For example, the NCD-

related disease burden has been increasing rapidly in LMICs and the probability of death due to 

NCDs is twice as high among adults in LMICs compared to adults in high-income countries 

(Abegunde et al., 2007; Islam et al., 2014; Gowshall et al., 2018; Chen et al., 2017; Nikolic et al., 

2011; Bennett et al., 2018; Niessen et al., 2018). 

India accounts for a quarter of global NCD deaths (9.6 million) and NCDs are the leading 

cause of morbidity, disability, hospitalization, and mortality in India (WHO, 2018; Mahal et al., 

2010; Bloom et al., 2014; Dandona et al., 2017). From 1990-2016, the proportion of total 

Disability Adjusted Life Years (DALYs) attributable to NCDs in India increased from 30.5% to 

55.4% (ICMR, 2017). Similarly, out -of- pocket payments (OOP), catastrophic health spending 

(CHS), and distress financing for treating NCDs have also been on the rise (Engelgau et al., 

2012; Kastor and Mohanty, 2018; Pandey et al., 2018a, Pandey et al., 2018b). In response to 

these trends, governmental and non-governmental health organizations have called for 

prevention and control of NCDs in India (MoHFW, 2017; Srivastava et al., 2011). In particular, 

the National Health Policy (NHP)-2017 aims to reduce premature mortality from cardiovascular 

diseases, cancers, diabetes, and chronic respiratory diseases by 25% by 2025 (MoHFW, 2017).  

However, despite evidence of an increasing overall burden of NCDs in India, details of 

this trend remain unclear. For example, it is unclear how age at onset and duration of NCDs have 

changed over time (Popkin et al., 2006; Srivastav et al., 2007; Subramanian et al., 2018; 

Huffman et al., 2011; Kastor and Mohanty, 2018). Estimates of the age at onset and duration of 

NCDs are key inputs for public health programs, health planning, and health budgeting. 
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Understanding trends in these metrics for NCDs can help in understanding who is being affected 

by NCDs, when, and for how long (Kjeldsen et al., 2006; Capistrant et al., 2014). That is, trends 

in age at onset and duration of NCDs can also aid in clarifying whether morbidity in India is 

expanding or contracting.  

Thus, understanding trends in the age at onset of NCDs not only provides insight into 

whether the compression of morbidity hypothesis can be equally applied to diverse contexts such 

as India, but has important practical implications for public health programming. Each of these 

represents important gaps in the understanding of NCD trends in India. To this end, we examined 

changes in the age at onset and duration of 12 major categories of NCDs from 2004 to 2018 for 

the population of India, as well as variation in these changes by individual sociodemographic 

characteristics. The 12 NCDs are diabetes, hypertension, heart disease, asthma, genitourinary, 

cancer, neurological, mental disease, blood disease, eye disease, bone disease and 

injury/accident. The classification of these categories is guided by the adequacy of sample, 

comparability over surveys, international classification of disease and literature. 

3.2. Data and methods 

Data for this chapter is derived from two years of health surveys (Schedule 25.0) corresponding 

to the 60th and 75th rounds of the National Sample Survey (NSS), conducted in 2004 and 2017-18 

(hereafter abridged to ‘2018’), respectively. The NSS is the official statistical survey of the 

Government of India, set up in 1950 with the primary objective of collecting data on various 

socioeconomic aspects of the population, and each year focusing on specific subjects such as 

education, health, or consumption. Data collected by the Nation Sample Surveys (NSS) are 

reliable and extensively used in policy and research worldwide. These population-based surveys 
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include observations from all states and union territories of India via multi-stage stratified 

sampling. Details of the sampling procedure, instruments and preliminary findings are available 

in respective survey report (NSSO 2006a, 2019). 

For the purposes of this study, we focused on the two surveys conducted in 2004 and 

2018 in order to maintain comparability in instruments while allowing for a time gap to capture 

changes in disease trends. The survey year 2018 is the latest round of NSS containing health 

surveys while 2004 is the earliest comparable year as surveys prior to 2000 utilized different 

health instruments. Since we are interested in examining changing trends in the age at onset of 

NCDs, we determined that a 14-15-year period would be a reasonable time period. Surveys for 

both years collected comprehensive information on household characteristics (household 

consumption expenditure, source of energy for cooking, sanitation facility etc), individual 

characteristic of member of household (age, sex, marital status, educational attainment, coverage 

of health insurance scheme etc) and hospitalisation and the particulars of spell of ailments in a 

varying reference period. Information on self-reported ailments (either diagnosed and/or 

symptomatic) was collected in15-day reference periods and coded into 42 categories in 2004 and 

63 categories in 2018. Further information on the original survey data including instruments and 

technical reports are publicly available at the government website [www.mospi.gov.in]. A total 

of 38,044 cases corresponding to 34,930 individuals were recorded in 2004 and 43,239 cases for 

39,777 individuals were logged in 2018. In 2004, the NSS provided the morbidities associated 

with 42 individual ailments (5 major categories), whereas in 2018, morbidities were classified 

into 63 individual ailments and 15 major categories. We have re-classified these ailments into 24 

categories including 14 NCDs by taking into account disease similarity, classification schemes 

adopted in prior studies and sample size. Table 2 presents the details of disease reclassifications 
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with number of cases for 2004 and 2018. There was not sufficient sample size for Asthma and 

back/body ache in 2004 and our analyses limited to 12 categories of NCDs that accounts 36% of 

total ailment in 2004 and 46% in 2018. Morbidity rates were defined as the number of morbidity 

cases per 100,000 individuals. 

Age at onset of disease  

 Both survey years included information on current age and total duration (in days) of 

each ailment. Age of onset of disease was defined as the difference between current age and 

duration of disease. It should be noted that definitions of age of onset of disease are inconsistent 

in the literature. For instance, some studies have defined it using the first symptom of illness, 

while others have used time of first hospitalization, or first symptom in connection with first 

hospitalization (Kjeldsen et al., 2006). In the Health and Retirement Study (HRS), age at onset 

was derived from a question on the age at diagnosis by a trained health professional (Capistrant 

et al., 2014). 

Statistical analysis  

Descriptive statistics, Kaplan-Meier survival estimation, and Cox proportional hazards 

models were used to estimate the onset and duration of NCDs. Morbidity rates were computed as 

the number of morbid cases excluding child birth and death cases per 100,000 individuals. The 

distribution and median age of disease are indicators of the progression of disease in a 

population. Median onset time was defined as average age below which half of the population 

had specific morbidity (among those had a morbidity). To examine the change in median age for 

a specific disease over the two survey time periods, we perform the two sample nonparametric 

test of medians with the underlying hypothesis of same median value for each of the disease over 
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time. The data observations were classified into 2x2 contingency table and the Fisher’s exact test 

as well as the Pearson’s chi-squared test was performed. We reported the Pearson’s chi-square 

value and the corresponding p-value to understand over the null hypothesis of same median. 

Kaplan-Meier survival functions were utilized to estimate the probability of a specific 

morbidity not occurring until a certain age. Each Kaplan-Meier estimator used age at the time of 

onset (in years) at the time of disease onset as the measure of time, and a binary disease onset 

variable (1=disease onset; 0=no disease/censored) as the final event (failure) measure. The 

Kaplan Meier estimate of Survival time S(t) is given by: S(t) = ∏
(ni−di)

ni

k
i=1        (1)  

where ni is the number of subjects observed at time ti and di is the number of subject who 

experienced the event of interest at time ti. This gives the probability that a person survives the 

age duration (up to age x) without occurrence of a given disease.  

The Cox Proportional Hazards regression model is used to predict the time (age in years) 

of first onset of disease based on a set of sociodemographic factors. The Cox Proportional 

Hazards model estimates the risk of an individual developing a disease at a specific point in time, 

t, given that the individual was disease-free prior to time t. A set of disease-specific Cox 

proportional hazards models was estimated in order to assess the role of socio-demographic 

factor on each of the 12 NCD categories. The state-level fixed model was used to estimate the 

disease specific hazards. The event of interest in these models was initial onset of a specific 

disease, coded as a binary variable (1=diseased; 0=disease-free). Once an individual within the 

risk group experienced first onset of an NCD, they were no longer considered at risk for that 

event again. The proportional hazards model is specified by: 
hi(ti;xi)

h0(ti)
= exp(βixi) (2), 

where hi(ti; xi) is the hazard function of the comparison of diseased to disease-free individuals at 
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time ti with a specified set of independent variables denoted by xi, and an accompanying set of 

parameters, βi, to be estimated (Cox BDR  2009 ). The Kaplan-Meier and Cox proportional 

hazards survival curves are presented for 7 of the 12 NCDs, namely, diabetes, high blood 

pressure, heart disease, cancer, neurological, mental disease and injury/accident for dispositional 

clarity.   

3.3 Results 

Table 3.1 presents the sample profile of households and individuals surveyed in 2004 and 

2018. The average household size was 5.18 in 2004 and 4.35 in 2018. Approximately 70% of the 

sample was literate. The median age of the population was 24 years in 2004 and 27 years in 

2018. The monthly per capita consumption expenditures (MPCE) increased by 30% over the 

study period. 

Table 3. 1. Sample profile of participants from the India National Sample Survey, 2004 and 

2018 

Variables 2004 2018 

Total Population covered 383,338 555,351 

Number of Households 73,868 113,823 

Average Household size 5.18 4.35 

Sex ratio (Number of females per 1,000 males) 952 935 

Percent urban 25.43% 29.46% 

Percent SC and ST 28.44% 28.25% 

Educational Attainment   

     No formal schooling 34.13% 26.06% 

     Up to Primary 61.11% 29.96% 

     Middle/Secondary 3.81% 25.99% 

     Higher Secondary & above 0.95% 17.99% 

Monthly per capita consumption expenditure (at 2018 prices) 1,838 2,617 

Median age (years) 24 27 

Morbidity rate (per 100,000 population) 8,743 7,465 

Median age of any NCD 57 53 

Number of morbidity cases (15 days reference period) 34,930 39,777 

Abbreviations: SC = ‘Schedule Castes’; ST = ‘Schedule Tribes’   
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3.3.1 Morbidity Rates and Duration of NCDs 

 

While the all-cause morbidity rate decreased from 9,518 to 7,977 per 100,000 individuals 

from 2004 to 2018, the overall morbidity rate for non-communicable diseases increased from 

3,045 to 3,782 (per 100,000 population), as well as for most of the 12 cause-specific NCDs 

(Table 3.2). In particular, cause-specific morbidity rates increased for diabetes, high blood 

pressure, neurological disorders, and bone diseases. In 2004, among listed NCDs, the cause-

specific morbidity rates were highest for bone disease (624), eye disease (498), and hypertension 

(495). By 2018, morbidity rates were highest for hypertension (1,076), followed by diabetes 

(1,006) and bone disease (510), suggesting a change in disease patterns over time. The mean 

duration of ailment (number of days) increased for most of the NCDs during the period of 2004 

to 2018. In 2004 the mean duration of ailment (number of days) was highest for diabetes (999) 

followed by hypertension (720) and mental disease (450). By 2018, cause-specific mean 

durations increased for most NCDs and were highest for mental disease (2,190) followed by 

diabetes (1,440) and hypertension (1,270).  

Table 3.2: Classification of morbidity, morbidity rate and duration of alignment in India, 

2004 and 2018 

  

 

2004 2018 

Sr. 

No Morbidity  category 

Morbidity 

rate per 

1000,000 

Duration  of 

ailment in 

days 

Number 

of cases 

Morbidity 

rate per 

1000,000 

Duration  of 

ailment in 

days 

Number 

of cases 

1 Diabetes 339 999 1,691 1006 1440 6,568 

2 Hypertension 495 720 2,287 1076 1270 6,379 

3 Heart Disease 257 365 1,501 258 975 2,028 

4 Asthma 345 320 1,540 217 960 1,242 

5 Thyroid 11 109 51 149 1065 820 

6 

Genitourinary (disease of 

kidney/urinary system, 

prostatic disorders, 

gynecological disorders) 

220 50 1,184 98 215 686 

7 Cancer 50 180 379 26 570 400 

8 Neurological 193 200 1,015 286 365 1,680 

9 Mental disease 64 450 309 58 2190 399 
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10 Blood disease 45 80 199 65 60 400 

11 Eye Disease 498 365 2,260 87 120 476 

12 Bone Disease 624 350 2,564 510 700 2,503 

13 Back or body aches NA NA NA 170 300 846 

14 Injury accident 256 10 1,222 193 20 1,316 

15 Fever 2032 5 6,440 2351 4 9,904 

16 Cough but not TB 236 6 788 121 6 583 

17 Diarrhea 509 4 1,823 126 4 566 

18 skin disease 214 30 693 183 35 798 

19 

Acute upper respiratory 

infection 
673 6 2,532 485 5 2,572 

20 Gastrointestinal 496 16 1,929 344 45 1,817 

21 Tuberculosis 111 180 669 38 240 276 

22 Obstetric  NA NA NA 20 25 181 

23 Child Birth NA NA NA 6 12 107 

24 Others 1849 11 6,968 102 45 692 

 

Total  9518  223 38,044  7977  880 43,239 

 

3.3.2 Changing Distributions of Age at Onset of NCDs 

 

Figure 3.1 shows the changing distribution for the age at onset of all NCDs combined for 

2004 and 2018. The distribution shifted to the left, suggesting that NCDs overall are increasingly 

affecting individuals at younger working ages. Table 3.1 summarizes changes in average age of 

onset for each of the 12 NCDs from 2004 to 2018. In particular, the median age of onset for 

NCDs as a whole declined from 57 years in 2004 to 53 years by 2018 (Table 3.1). The median 

age of onset declined for most (7 of 12) individual NCD categories over this period: diabetes 

from 58 to 53 years, hypertension decreased from 61 to 55 years, heart disease decreased from 

58 to 55 years, and asthma from 61 to 54 years. The largest reductions in median age of onset 

were for eye disease (14 years), asthma (7 years), diabetes (5 years), bone disease (5 years), and 

heart diseases (3 years). However, median age of onset increased for injuries/accidents (from 36 

to 40 years) and genitourinary conditions (from 37 to 39 years). The changes in median age over 

time are found significant for all the NCDs except mental and neurological diseases. Changes in 

age of onset can also be seen at the left and right tails of the distributions (e.g., 25th and 75th 
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percentiles) in similar line of median age (Table 3). The mean age of onset of these diseases is 

also similar to that of median age. 

Figure 3. 1. Histograms of Age at Onset for any Non-Communicable Diseases in India, 2004 and 

2018 
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Table 3. 3: Distribution of age at onset of Non-Communicable Diseases in India, 2004 and 2018 

    Age at Onset in 2004 Age at Onset in 2018   

Sr. No Disease P25 P50 P75 Mean 95% CI P25 P50 P75 Mean 95% CI 

Median Test 

2004-2018 

Pearson Chi2 

(p-value) 

Change in 

Median  

age of 

onset 

(2018-

2004) 

1 Diabetes 50 58 65 57 56.91-58.01 46 53 60 53 52.81-53.36 172.77 (0.000) -5 

2 Hypertensions 52 61 67 57 56.62-57.7 47 55 62 55 54.33-54.90 256.91 (0.000) -6 

3 Heart Disease 47 58 67 55 53.74-55.39 45 55 64 54 53.29-54.66 5.47 (0.019) -3 

4 Asthma 46 61 68 53 52.28-54.35 40 54 64 51 49.48-51.56 58.02 (0.000) -7 

5 Genitourinary 27 37 54 38 37.00-39.05 27 39 52 41 39.79-42.57 27.77 (0.000) 2 

6 Cancer 35 48 61 48 45.81-49.73 41 54 58 50 48.55-51.42 6.72 (0.01) 6 

7 Neurological 26 45 63 43 41.82-44.54 34 46 59 45 43.82-45.61 1.48 (0.223) 1 

8 Mental Disease 23 35 51 37 34.92-39.18 16 28 44 31 28.86-32.83 0.0012 (0.972) -7 

9 Blood Disease 21 38 58 33 30.22-36.54 20 45 60 42 39.29-43.87 4.01 (0.045) 7 

10 Eye Disease 53 64 70 57 55.84-57.56 29 50 65 46 44.34-48.44 81.19 (0.000) -14 

11 Bone Disease 49 61 68 56 55.46-56.73 48 56 64 55 54.73-55.79 170.97 (0.000) -5 

12 Injury/Accident 19 36 55 34 32.56-34.95 20 40 57 39 37.65-39.93 18.26 (0.000) 4 
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3.3.3 Kaplan-Meier (K-M) Survival Estimates of selected NCDs 

 

Figures 3.2 (a) and (b) present Kaplan-Meier (K-M) survival estimates for diabetes (navy 

blue), heart disease (foster green), high blood pressure (maroon), cancers (dark orange), 

neurological disorders (teal), mental diseases (cranberry), and injuries/accidents (lavender) in 

2004 and 2018, respectively. The probability of ‘survival’, or maintaining disease-free status (K-

M curve), consistently decreases with age, ultimately approaching zero for all conditions beyond 

age 80 in India. The position of the curves highlights variation in the ages associated with each 

NCD category. For example, the red curve, representing mental conditions, shifted diagonally 

downward to the left relative to other curves, suggesting that these conditions affect individuals 

at younger ages. In particular, in 2018, the probability of onset (1-Pr(Survival)) of mental disease 

by age 40 was 0.6 (1.0-0.4), while that of diabetes and hypertension were each less than 0.2 (1.0-

0.8). Further, by comparing K-M survival curves for 2004 (a) and 2018 (b) we can also observe 

nuances in the changing distributions of NCDs over time; for example, the red curve for mental 

diseases shows a dip in probability of survival especially among younger ages (e.g., < 20 years). 

At the same time, accidents/injuries and neurological disorders showed late onset than mental 

disorders, but younger ages than the remaining NCD categories. Diabetes, hypertension and 

heart disease occurred at relatively older ages. Yet, every NCD category was more likely to 

occur by age 60. 
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Figure 3. 2: Kaplan- Meier Survival Curves for selected NCDs in India, 2004 (a) and 2018 (b) 

2004 (a) 

  

2018 (b) 

  

 

3.3.4 Kaplan-Meier (K-M) Survival Estimates by Sex and Education 

 

Figures 3.3 and S1 (a) through S1 (g) (in Supplementary Materials) display K-M survival 

curves for all NCDS combined and by NCD categories (diabetes, high blood pressure, heart 
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disease, cancers, neurological, mental disease and injuries/accidents), stratified by sex (males vs. 

females). The probability of remaining disease-free of any NCDs was lower among males than 

females up to age 40 years, but beyond age 40 the probabilities were higher for male than 

female. On the other hand, curves for diabetes, hypertension, heart disease, and cancers showed 

the opposite pattern; i.e., the female survival curve shifted to the left of the male curve. Thus, 

contrary to general pattern of NCDs as a whole, age of onset for diabetes, hypertension, heart 

disease, and cancers were lower among females than males. Lastly, the survival curves for 

neurological disorders and mental health conditions varied by life stage. For example, the chance 

of occurrence of neurological disorders was higher among males up to age 30; beyond age 30 the 

chance of occurrence was greater for females. The pattern was reversed for mental health 

conditions: females experienced earlier onset during initial stages of life, whereas males 

experienced earlier onset in later life stages. 

Figure 3.3: Kaplan-Meier (K-M) Survival Curves for any of the seven NCDs in India by sex, 2018 

   

 Seven NCDs includes diabetes, hypertension, heart disease, cancer, neurological, mental and injury/accident 
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Figures 3.4 show K-M survival curves for all NCDs and each of NCD category by level 

of education. The onset of any NCDs was earlier among those whose educational attainment was 

below primary up to around age 25, after which the age of onset became lower for those with 

above primary education. The survival curves were similar for diabetes, high blood pressure and 

heart disease. Though a variation in survival by education is distinct, the curves correspond to 

these NCDs show a smooth sigmoid pattern showing an onset of the disease after age 20.  The 

rest of the survival curves are not so systematic and showed distinct stepwise downfall in the 

survival probability with an underlying variation by education. In this direction, the 

corresponding survival pattern of injury/accident showed an almost diagonal pattern suggesting a 

very quick reduction in the survival probability over the ages. The survival curve also shows that 

one fourth of the total population who are up to primary educated experienced some forms of 

injury/accident by age 20 and the corresponding survival probability is observed highest among 

higher secondary & above educated till age 20 with a gradual sharp decrease in the survival 

probability over the ages for this particular group of population.  In particular, individuals of 

lower education experienced lower survival earlier in life (less than 10-20 years), yet 

experienced increased survival later in life for injuries/accidents, neurological disorders, and 

mental health conditions. Trends were more consistent for diabetes, high blood pressure, and 

heart diseases, each of which showed a graded, positive relationship with educational attainment. 

That is, age of onset for these NCDs occurred earlier among those with middle, secondary, and 

higher secondary and above education levels compared to those with less than primary 

education.  
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Figure 3.4: Kaplan-Meier (K-M) Survival Curves for any of the seven NCDs in India by education, 

2018 

  

 Seven NCDs includes diabetes, hypertension, heart disease, cancer, neurological, mental and injury/accident 

 

3.3.6 Hazard Rates of NCDs by Sociodemographic Characteristics 

Table 3.4 presents hazard rates from the Cox proportional hazards models. The estimated 

hazards show that compared to the Northern region, populations in the Southern and Western 

regions were 1.73 (HR=2.72; 95%CI: 2.12-3.49) and 1.75 (HR=3.38; 95% CI: 2.56-4.45) times 

more likely to develop both diabetes and heart disease, respectively. There was a clear gradient 

in increased risk of developing NCDs among those with higher educational attainments for all 

NCDs except high blood pressure. Females had a higher hazard of developing diabetes, high 

blood pressure, heart disease, cancers, and neurological disorders. On the other hand, hazards of 

experiencing mental health conditions and injuries/accidents was higher among males. Hazards 

were higher among the highest MPCE tertile group (relative to the lowest) for heart disease, 

diabetes, and cancers, but lower for all other NCD categories.  
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Table 3. 4. Hazards ratio and 95% confidence interval of selected NCDs in India in 2018 

Background Characteristics 
Diabetes Hypertension Heart Disease Cancer Neurological Disease Mental Disease Injury/Accident 

Hazard Ratio 95% CI Hazard Ratio 95% CI Hazard Ratio 95% CI Hazard Ratio 95% CI Hazard Ratio 95% CI Hazard Ratio 95% CI Hazard Ratio 95% CI 

Region 
              

Northern region 1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

Eastern region 1.62 1.26-2.1 0.83 0.67-1.02 0.50 0.30-0.83 0.50 0.19-1.36 1.04 0.67-1.61 2.27 0.78-6.59 2.58 1.29-5.17 

Northeast 1.50 1.06-2.13 0.40 0.27-0.6 0.90 0.49-1.67 1.60 0.61-4.17 1.14 0.63-2.08 1.52 0.30-7.65 3.68 1.67-8.11 

Western Central 3.38 2.56-4.45 0.68 0.49-0.94 1.16 0.64-2.08 0.25 0.03-1.97 0.54 0.21-1.37 2.27 0.45-11.51 0.32 0.04-2.51 

Southern region 2.72 2.12-3.49 1.34 1.09-1.64 0.48 0.26-0.89 0.77 0.27-2.13 1.48 0.91-2.39 1.94 0.57-6.58 5.69 2.84-11.38 

Residence 
              

Rural 1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

Urban 1.26 1.19-1.34 1.13 1.06-1.2 0.95 0.85-1.06 0.82 0.64-1.06 0.75 0.66-0.84 0.83 0.65-1.07 0.87 0.76-0.99 

Education 
              

No education 1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

up to Primary 1.57 1.45-1.7 1.37 1.27-1.48 1.55 1.35-1.79 1.69 1.22-2.35 1.52 1.31-1.77 0.80 0.58-1.1 2.05 1.71-2.46 

Middle/Secondary 2.17 2.00-2.35 2.04 1.88-2.21 2.09 1.80-2.42 2.39 1.71-3.35 2.38 2.04-2.77 1.24 0.91-1.69 2.62 2.17-3.16 

Higher secondary & above 2.73 2.49-2.99 2.16 1.97-2.37 2.35 1.99-2.79 3.67 2.54-5.32 1.78 1.46-2.17 1.06 0.72-1.54 2.76 2.23-3.43 

Religion 
              

Hindu 1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

Muslim 1.39 1.28-1.5 1.38 1.27-1.5 1.58 1.37-1.82 1.10 0.75-1.62 1.36 1.15-1.6 1.46 1.08-1.98 1.10 0.91-1.34 

Others 0.88 0.80-0.96 0.96 0.87-1.06 0.91 0.77-1.08 1.12 0.76-1.65 1.04 0.84-1.29 0.70 0.42-1.17 1.08 0.85-1.36 

Social Group 
              

ST 1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

SC 1.27 1.05-1.53 1.30 1.08-1.57 1.20 0.85-1.71 1.28 0.65-2.51 0.98 0.74-1.3 1.75 0.73-4.18 0.56 0.41-0.76 

OBC 1.04 0.87-1.25 1.17 0.98-1.4 0.99 0.71-1.39 0.87 0.46-1.65 0.74 0.57-0.97 1.81 0.78-4.18 0.59 0.44-0.79 

others 1.00 0.84-1.2 1.03 0.86-1.23 0.82 0.59-1.15 0.83 0.44-1.56 0.54 0.41-0.7 1.73 0.75-4.02 0.42 0.31-0.56 

Sex 
              

Male 1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

Female 1.24 1.17-1.31 1.49 1.41-1.58 0.88 0.79-0.97 1.51 1.19-1.9 1.18 1.06-1.32 0.84 0.67-1.06 0.87 0.77-0.99 

MPCE Tertile 
              

Poor 1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

Middle 1.11 1.02-1.2 1.23 1.13-1.34 1.06 0.91-1.24 0.86 0.61-1.21 1.02 0.88-1.18 0.90 0.67-1.21 0.88 0.75-1.04 

Rich 1.18 1.08-1.28 1.26 1.15-1.37 1.18 1.01-1.37 1.02 0.73-1.42 0.72 0.61-0.84 0.70 0.51-0.96 0.71 0.60-0.85 

Employment 
              

Labour 1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

Self employed 1.06 0.94-1.2 0.88 0.78-1 0.80 0.65-0.99 0.54 0.35-0.84 0.70 0.57-0.87 1.08 0.65-1.8 0.84 0.65-1.09 

Regular wage/Salary 1.08 0.96-1.23 0.92 0.82-1.04 0.87 0.70-1.07 0.55 0.35-0.86 0.71 0.57-0.89 1.06 0.62-1.79 0.89 0.69-1.16 

Others 0.71 0.62-0.81 0.61 0.54-0.7 0.57 0.45-0.72 0.31 0.18-0.51 0.45 0.35-0.58 1.06 0.60-1.88 0.40 0.29-0.55 

Abbreviations: HR = ‘Hazards Ratio’; 95% CI = ‘95% Confidence Interval’; SC = ‘Schedule Castes’; ST = ‘Schedule Tribes’; MPCE = ‘Monthly Per capita Consumption Expenditure’. Bold indicates 

significance.   
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3.4 Discussion 

Results from this study have a number of important implications for understanding and 

prevention of NCDs in India. First, the age of onset of NCDs in India is lower than many 

developing and developed countries (MoSPI, 2019). About one-fourth of NCDs occur before age 

42, half of these before 52 and three-fourth by 61, suggesting that working adults are largely 

affected by NCDs. Second, trends in the age at onset is distinct for each NCD. One-fourth of 

mental illnesses showed an onset prior to age 16, and one-fourth of neurological disorders before 

age 33. Third, we observed distinct sex differentials in NCDs, with higher hazard ratios among 

females in terms of cancer and neurological disorder, whereas hazard ratios were greater for 

males for in the cases of heart disease and injury/accident. Fourth, the probability of onset of 

NCDs is often greater among those with lower educational attainment at younger ages, whereas 

the probability becomes relatively higher among those with higher education levels later in life. 

We provide some plausible explanations in support of these findings. A decade ago, 

awareness regarding health was lower in India and health facilities were less equipped with 

modern diagnostics facilities than today. The lack of awareness, accessibility, and resources 

could have prevented care seeking and diagnosis of NCDs (Arokiasamy et al., 2018). With 

increase in awareness, rising income level and accessibility to health care, people may have 

increased use of health facilities. However, it is likely that a significant proportion of less 

educated and poor populations, residing in remote geographical places, remain undiagnosed. 

This may account for some of the observation of a lower probability of NCDs among less 

educated. Similarly, the probability of early onset of cancer and neurological disorder among 

females may be due to the interplay of behavioural and household risk factors (Nethan et al., 

2017). The lower hazard ratio among female for heart disease can be explained by protective 
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effect of estrogen. Similarly, the lower hazard ratio of accident and injuries may be due to lower 

mobility among females compared to males. Risk factors of NCDs among males and females are 

similar except alcohol consumption and smoking patterns among females. At the same time, 

women’s health, especially regarding reproductive health issues, had not been prioritized in the 

past (Beaglehole et al., 2011). Hypertension was the leading morbidity in 2018 compared may be 

due to shift in the onset of disease, early screening of chronic conditions and increase in 

awareness of the diseases.  

Our findings also have implications for recent discussions regarding compression of 

morbidity (Cai and Lubitz, 2017). While some high-income countries, such as the U.S., are 

experiencing older ages of onset of NCDs, leading to the development of a “compression of 

morbidity”, it is unclear if this phenomenon extends to other countries, especially LMICs 

(Beltrán-Sánchez et al., 2014; Beltrán-Sánchez et al., 2016). Contrary to trends reported in the 

U.S., our findings demonstrate the possibility of an “expansion of morbidity”, indicated by fewer 

disease-free years (i.e., younger ages of onset of disease), which, if ages of mortality remain 

stable (or increase), will result in a larger number of years with disease, disability, and suffering. 

Thus, the compression of morbidity hypothesis does not seem to be currently operating within 

the India context. It should also be mentioned that some literature suggests that the compression 

of morbidity in the US may not be consistent over time. For example, during 1966-76 expansions 

of morbidity were observed for visual and hearing impairments among younger adults, for 

diabetes, musculoskeletal disorders, hypertension, and diseases of the circulatory system among 

middle age (45-64 years) adults, and for diabetes and circulatory diseases among adults aged 65+ 

years (Colvez and Blanchet, 1981). Another study also demonstrated expansion of morbidity in 

the US over the period 1962-84 (Rothenberg et al., 1991). A recent study using data from two 
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age-matched cohorts in 1992 and 2004 from the U.S. Health and Retirement Study using self-

reported chronic health conditions found no evidence of compression (or expansion) of 

morbidity (Beltrán-Sánchez et al., 2016). Future research should continue investigating this 

question using alternate measures of morbidity, including diverse contexts and populations, and 

incorporating ages of death. 

We acknowledge the following limitations of the study. First, due to data limitations we 

could not examine genetic, biological, behavioural and environmental factors that may affect the 

age of onset of NCDs. For instance, obesity, physical inactivity, poor diet, tobacco and alcohol 

use are risk factors known to be associated with NCDs (Adair, 2018), but were not collected as 

part of the NSS. Second, we have examined only two widely separated time points and a trend 

analyses would shed more light on morbidity pattern. The sample size did not permit state level 

analyses. We could not analyze stroke as no specific categorization was available. Third, though 

majority of diseases are classified as per NCDs, there are few exceptions due to data limitation.  

Our findings have important implications for a number of ongoing programmes in India, 

including the National Program for Prevention and Control of Cancer, Diabetes, CVD, and 

Stroke (NPCDCDS), the National Mental Health Programme (NMHP), and the National 

Programme for Health Care of the Elderly (NPHCE). Recently, the Government of India 

prepared the National Multispectral Action Plan, 2017-22 for prevention and control of NCDs, 

which aims to promote synergies among various programmes within the health sector and 

integrate with non-health stakeholders (MoHFW, 2017). The National Health Policy 2017 is 

particularly focused on increasing budgetary allocations and improving the public sector tertiary 

center for prevention, treatment and control of NCDs (MoHFW, 2017). The recent introduction 

of Ayushman Bharat scheme aimed to provide health insurance coverage of up to five lakh 
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rupees to the bottom 40 percent of households is the largest such initiative in the world (Bakshi 

et al., 2018). Yet, the coverage of these prevention strategies remains low, particularly for poor 

and rural populations. The treatment of NCDs in private health centers is expensive, so 

strengthening the social and policy framework would help meet the needs of poor households 

(Patel et al., 2011). Thus, we recommend continued, strong political commitment, increased 

budgetary spending, and generating awareness of preventive measures among the general 

population in order to prevent early onset of NCDs.
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CHAPTER FOUR: 

COMPARABLE ESTIMATES OF HOUSEHOLD HEALTH SPENDING AND OUT-

OF-POCKET PAYMENT ON HOSPITALIZATION AND OUTPATIENT CARE IN 

INDIA, 2004-182 

 

4.1. Introduction 

Globally, health spending accounted for 9.92% of GDP in 2014; 5.99% by public and 3.94% 

by private (Esteban & Roser, 2020). Though the per capita health spending is associated with 

the level of economic development, the growth and pattern of health spending was distinct 

across countries (Lorenzoni, & Koechlin, 2017). Most of the healthcare expenditure in high-

income countries was financed by the government, while households themselves were the 

major sources of finance for healthcare in low- and middle-income countries. In the absence 

of universal health coverage household healthcare expenditure, often synonymous with out-

of-pocket payment, was high and catastrophic to poor people and poor countries. The health 

financing transition stipulated an increase in public spending with development resulting in a 

shift from low per capita healthcare spending by means of high out-of-pocket (OOP) payment 

to a high per capita health spending and low OOP payment (Fan & Savedoff 2014). The 

World Health Organization Health Financing Strategy for the Asia Pacific Region 2010–

2015, recommended that the out of pocket spending should not exceed 30-40% of the total 

expenditure. The demographic and epidemiological transition in India altered the disease 

burden in the country, but the pattern of health spending remained unchanged. With fertility 

levels nearing replacement levels and increase in longevity across many states and socio-

                                                           
2  A revised version of this chapter has been published as IIPS Working Paper No. 19 

Suggested citation: Mohanty S K, Padhi B, Singh R R, Sahoo U. (2020) “Comparable estimates of households 

health spending and out of pocket payment on hospitalization and outpatient care in India, 2004-2018”, IIPS 

Working Paper No. 19, International Institute for Population Sciences, Mumbai.                     

https://www.iipsindia.ac.in/sites/default/files/Working_Paper_19.pdf 
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economic groups, non-communicable diseases have become the leading cause of death, 

hospitalization and disability (ORGI and CGHR 2009; Engelgau et al. 2012; WHO 2018; 

Arokiasamy 2018). The changing disease burden largely affects working adults and the 

elderly, driving households into medical poverty (Kastor and Mohanty 2018). The per capita 

public health spending in India was lower than in many lower-middle-income countries 

(WHO, 2017). Despite increasing political commitment, public spending and increasing 

coverage of health insurance, the pattern of health spending in India remained unchanged 

over time. About 71% of health spending in 2004 and 69.1% in 2014 was met by households 

(MoHFW, 2017). The reasons for rising health spending are many; changing disease patterns, 

changing age-structure, use of improved technology, rising health insurance, insufficient 

public spending, etc. The high OOP and rising health spending are disproportionately high 

and catastrophic to the poor, elderly and marginalized population (Pandey et al. 2018c). 

About 4-5% of the households accounting 33 million people were impoverished due to 

medical expenditure (Garg and Karan 2009). The high OOP spending and CHS was 

acknowledged in central and state government policy documents (MoHFW, 2017). One of 

the effective ways of reducing OOP spending is by increasing public spending on health. The 

public health spending remained low; at 1.3% of the GDP in last decade and has increased to 

1.4% of GDP in 2016-17 (WB, 2018) while the share of private health spending was 3.9% of 

the total GDP in India (MoHFW, 2017). The National Health Policy (NHP) has stipulated 

increasing the central government spending to 2.5% of GDP by 2025 (MoHFW, 2017) 

4.2 Data and Methods 

4.2.1 Data 

The National Sample Survey Organization (NSSO) is the only data source that provides an 

opportunity to estimate OOP, CHS, and impoverishment periodically based on nationwide 

population-based health surveys. However, estimating these indicators from various rounds 
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of National Sample Survey (NSS) is a daunting task for researchers. Conventionally, the NSS 

health surveys provided expenditure on health for each episode of hospitalization, the spell of 

outpatient visits and expenditure on maternal care (antenatal, natal, post-natal and 

immunization) for members of households located at different levels. A comprehensive 

measure should include all these expenditures at the household level.  In case of 

hospitalization, the 60th round of survey (25) did not provide expenditure on maternal care as 

a part of hospitalization but included it in the maternal care section while the 71st (25) and 

75th (25) rounds provided expenditure on delivery care as a part of hospitalization. Data was 

used primarily from three rounds of health surveys, namely, schedule 25.0 of the 60th round 

held in 2004-05, 71st round held in 2014 and 75th round held in 2017-18. Data from inpatient 

care (synonymous with hospitalization) and outpatient care was aggregated at the household 

level while deriving the total health expenditure, reimbursement and OOP payment of a 

household. Antenatal, natal, post-natal care and immunization were spread over a year and 

included in inpatient care. Only households that paid for maternal care services were 

included. The variable for medical expenditure included expenditure on medicine, diagnostic 

test, bed charges, physicians’ fees, transportation and other expenses. Estimates of inpatient 

care were available for each episode of hospitalization in a 365 days’ reference period while 

that of outpatient care was available for a 15 days’ reference period uniformly in all three 

rounds of the survey. The health schedule of 2014 and 2018 are similar while that of 2004 is 

comparable. In 2004, 31,830 of 73,868 households availed of inpatient care (IPD) while 26, 

970 households availed of some outpatient care (OPD). In 2014, 47,921 out of 65,932 

households had availed of IPD and 25,286 had availed of OPD care. Estimates were provided 

on the basis of those who availed of services, including maternal care. Similarly, in 2017-18, 

a total of 113,823 households were covered of which 83,349 had availed of IPD and 31,303, 
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of OPD care. The details of the findings from the survey are available in national reports 

(NSS 2006a, NSS 2006b; NSS 2014; NSS 2016). 

4.2.2 Methods 

4.2.2.1 Medical expenditure 

Medical expenditure is defined as the expenditure on medicine, diagnostic test, bed charges, 

physicians’ fees, transportation and other expenses. The estimates were provided for each 

episode of hospitalization in a reference period of 365 days and that of outpatient care in a 

reference period of 15 days.  

4.2.2.2 Out-of-pocket payment 

Out-of-pocket payment is defined as total expenditure less of reimbursement. The OOP was 

provided for inpatient care for a reference period of 365 days and outpatient care for a 

reference of 15 days and standardized for health care on a monthly basis at the household 

level. The analyses were limited to those households that availed of medical care. 

4.2.2.3 Consumer price index 

Consumer Price Index in India used state-specific price indices of agricultural labour (AL)3 

for rural areas and industrial worker (IW)4 for urban areas to convert nominal prices to real 

prices. In the present study CPI-AL and CPI-IW were used to convert the health expenditure 

variables of the nominal price of 2004 and 2014 at the 2018 prices. The base year (2001-

                                                           
3 The CPI- Agricultural Labour (AL) base-1986-87 =100) data sets are given in monthly format at the all India- and state- 

levels separately. To calculate the CPI-AL yearly estimates, we have taken an accounting year approach, i.e., the CPI-AL 

data collected by taking the average from April of one year to March of the next year and so on. Accordingly, the yearly 

CPI-AL (base-2001-02=100) estimates were calculated for a particular year by converting the CPI-AL (Base 1986-87=100) 

to (Base 2001-02=100) for the rural area.  

 
4 The CPI- IW data sets are given in monthly format for all India- and state- level (across centres) separately. To compute 

the yearly estimates of CPI-IW, accounting year approach was adopted. To calculate the CPI-IW (2001-02 base) yearly 

estimates, accounting year approach was adopted for all India, i.e., the CPI-IW data collected by taking the average from 

April of one-year to March of the next year and so on. While estimating the state wise yearly CPI-IW estimates a two-step 

approach was followed. First, for each state the values were aggregated and the average of the centre wise estimates was 

taken to get the state’s total monthly CPI-IW estimates. Secondly, an accounting year approach was taken for all states to get 

the yearly CPI-IW figures, i.e., the CPI-IW data collected by taking the average from April of one-year to March of the next 

year and so on. 



58 
 

02=100) was taken uniformly for rural and urban areas. All variables related to health 

expenditure were adjusted at the 2018 prices and estimates were presented at the 2018 prices. 

4.2.2.4 Two-part regression model 

The two-part regression model was used to estimate the predicted OOP across states over 

time. In the two-part model, in the first step a logit model was estimated followed by ordinary 

linear regression. The predicted OOP was estimated following OLS estimation. The estimates 

of OOP payment and medical expenditure were adjusted for MPCE quintile, place of 

residence, age, sex, religion, insurance coverage and presence or absence of elderly 

member(s) in the households.  

4.2.2.5 Logistic regression 

Two logistic regression models were used to understand the significant predictors of total 

healthcare expenditure. The independent variables used were time, place of residence 

(rural/urban), MPCE quintile, household size, age, sex, a household with and without an 

elderly member, household with and without health insurance, type of main employment 

of household (labourer, regular wage/salary, self-employed and others) and religion of the 

head of household. 

4.3 Results  

4.3.1 Sample characteristics 

Table 4.1 presents the number of households surveyed, the percentage of households that 

availed of hospitalization services, outpatient care and sample characteristics of 

individuals and households availing of health services in 2004, 2014 and 2018. A total of 

73,868 households were surveyed in 2004, 65,032 in 2014 and 113, 823 in 2018. Of the 

total households surveyed, 43% availed of hospitalization services in 2004 and 73% each 

in 2014 and 2018. The median age of hospitalization declined by two years over time.  
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The average household size also declined over time while that of real MPCE increased by 

45% in the past 15 years. 

Table 4.1: Number of episodes, individuals and households and selected characteristics 

in the health survey, India, 2004-18 

Variables 2004 2014 2018 

Percentage of households with any hospitalization * 43.09 72.68 73.23 

Percentage of households with only outpatient care 36.31 38.35 27.5 

The median age of hospitalization 37.01 36.17 35.28 

Mean household size 4.82 4.51 4.35 

Monthly Per capita Consumption Expenditure (mean) at 2018 prices 1707 2185 2466 

Number of hospitalized episodes  (without maternal care) 32,665 57,456 93,924 

Number of households  spent on  maternal care    10,937 16,862 28,163 

Number of outpatient spells 31,106 33,911 39,901 

Number of households with at least one-member availed outpatient care 26,970 25,286 31,303 

Number of households surveyed 73,868 65,932 1,13,823 

Source: Authors own computation based on, Survey on Morbidity and Health Care: NSS 60th Round (January 

2004 - June 2005), Social Consumption - Health Survey: NSS 71st Round (June 2014) and Key Indicators of 

Social Consumption in India: Health, NSS 75th Round (July 2017-June 2018) 

*Hospitalization includes maternal care 

 

4.3.2 Medical expenditure and OOP payment on hospitalization and outpatient care. 

Table 4.2 presents the trends in estimated mean and median of medical expenditure and OOP 

payment on inpatient and outpatient care of households at current and constant prices, 

respectively, and reimbursement at current and constant prices among those who availed of 

the services. The mean medical expenditure of households on healthcare at a constant price 

increased by 62% during 2004-14 and declined by 18% during 2014-18. The increase in 

medical expenditure also increased by 22% during 2004-14 and declined by 8% during 2014-

18. The increase in OOP on outpatient care was 23% during 2004-14 and declined by 16% 

during 2014-18. The mean OOP payment of a household in a 30 days’ reference period on 

health care was ₹1910 in 2004, ₹2381 in 2014 and ₹1995 in 2018. Reimbursement at constant 

process increased more than twice during this period. The median values were lower but 

showed a similar pattern as that of the mean. The median value of reimbursement was 0 over 

time, thereby suggesting that a majority of the population was not covered by any insurance. 
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Fig 4.1 compares the mean OOP payment of households at current and constant prices for 

inpatient care. The mean OOP payment of households increased during 2004-14 and declined 

during 2014-18.  

Fig 4.1: OOP payment of households on hospitalization (365 days) at current and 

constant (2018) prices in India, 2004-18 

 

Source: Authors own computation based on, Survey on Morbidity and Health Care: NSS 60 th Round (January 

2004 - June 2005), Social Consumption - Health Survey: NSS 71st Round (June 2014) and Key Indicators of 

Social Consumption in India: Health, NSS 75th Round (July 2017-June 2018). Estimates are for households 

which availed of health services. 

 

Table 4.2: Trends in estimated OOP payment on each episode of hospitalization and outpatient 

care (in ₹) of households in India, 2004-18 at 2018 prices 

Variables 
Mean Median 

2004 2014 2018 2004 2014 2018 

Medical Expenditure on hospitalization in 365 days  

reference period at constant prices (2018) 

15969 25799 21157 4092 9295 6700 

Medical Expenditure on outpatient visit in 15 days  

reference period at constant prices (2018) 

793 968 888 311 419 380 

Medical expenditure on hospitalization 30 days 

reference period 

1950 2433 2063 747 950 790 

OOP of household on hospitalization in 365 days 

reference period at current prices  

5924 20642 19574 1575 7600 6390 

OOP payment of household on hospitalization in 365 

days reference period at constant prices (2018)  

15311 24561 19574 3993 8895 6390 

OOP payment of households on out-patient visit in 15 307 817 883 120 350 380 
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days reference period at current prices  

OOP payment of households on out-patient visit in 15 

days reference period at constant prices (2018) 

783 964 883 306 416 380 

OOP payment of household on hospitalization and 

outpatient care in 30 days at constant prices (2018) 

1910 2381 1995 736 942 773 

Reimbursement on medical care at current prices 119 465 731 0 0 0 

Reimbursement on medical care at 2018 prices 306 554 731 0 0 0 

Source: Authors own computation based on, Survey on Morbidity and Health Care: NSS 60 th Round (January 

2004 - June 2005), Social Consumption - Health Survey: NSS 71st Round (June 2014) and Key Indicators of 

Social Consumption in India: Health, NSS 75th Round (July 2017-June 2018) 

 

4.3.3 State variation in medical expenditure on inpatient and outpatient care 

Table 4.3 presents the trends in mean medical expenditure on inpatient and outpatient care of 

households at 2018 prices in states of India. Nationally, the mean medical expenditure on 

inpatient care was ₹1950 in 2004 and increased to ₹2063 by 2018, and the mean medical 

expenditure on outpatient care was ₹793 in 2004 and increased to ₹888 by 2018 (Table 4.2). 

Variations in medical expenditure among states for inpatient and outpatient care were 

considerable over time (Table 4.3). In 2004, for inpatient care, the medical expenditure was 

lowest in Meghalaya followed by Delhi and highest in Lakshadweep followed by Punjab. 

The medical expenditure in Lakshadweep was over eight times that of Delhi. By 2018, it was 

highest in Chandigarh followed by Kerala, and lowest in Dadra & Nagar Haveli followed by 

Arunachal Pradesh. In 2004, for outpatient care, the medical expenditure was highest in 

Arunachal Pradesh followed by Rajasthan and lowest in Delhi followed by Dadra & Nagar 

Haveli. By 2018, it was highest in Chandigarh followed by Tripura and lowest in Meghalaya 

followed by Dadra & Nagar Haveli. In 2004, for both inpatient and outpatient care, the 

medical expenditure was highest in Punjab followed by Lakshadweep and lowest in Delhi 

followed by Meghalaya. By 2018, it was highest in Chandigarh followed by Kerala and 

lowest in Meghalaya followed by Dadra & Nagar Haveli. During 2004-14, the average real 
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medical inpatient and outpatient expenditure increased in many states and declined during 

2014-18.   

Table 4.3: Trend of medical expenditure on inpatient and outpatient care (₹) of 

households at 2018 prices in States of India, 2004-18 

State 

Medical Expenditure on  

inpatient and outpatient  

care in 30 days 

Medical Expenditure on 

Inpatient care 

in 365 days 

Medical Expenditure on  

Outpatient care 

in 15 days 

2004 2014 2018 2004 2014 2018 2004 2014 2018 

Andaman & Nicobar 798 1649 1845 8705 12782 29832 240 730 440 

Andhra Pradesh 1628 2265 1942 14486 31169 24272 666 775 770 

Arunachal Pradesh 2508 2462 1866 8000 8888 6054 1566 1391 1455 

Assam 1417 1918 1454 6915 15028 11554 680 1050 778 

Bihar 1333 1999 1212 6956 15222 9907 571 987 649 

Chandigarh 2429 2561 4746 32278 50217 49335 642 897 2265 

Chhattisgarh 1637 2147 1448 12565 15694 20225 702 1149 495 

Dadra & Nagar Haveli 1119 1134 791 11676 10945 5613 229 466 423 

Daman & Diu 1246 1499 1584 10980 20179 21233 517 581 674 

Delhi 530 2657 2446 5132 34133 29611 121 940 1059 

Goa 1134 2783 2127 15327 35459 23130 413 1079 663 

Gujarat 1911 1948 1595 16777 23694 19206 727 670 658 

Haryana 2613 3042 2313 24515 34366 25612 910 1192 929 

Himachal Pradesh 2453 2664 2700 20592 30197 26080 1002 985 1194 

Jammu & Kashmir 1775 2491 1145 9607 13521 10520 847 1346 519 

Jharkhand 1222 1567 1799 5798 11757 14558 539 789 883 

Karnataka 2066 2660 1898 17130 29194 20273 846 990 793 

Kerala 2339 3191 3057 21024 38876 33708 837 943 1049 

Lakshadweep 2777 1964 1827 42216 30811 22001 475 507 560 

Madhya Pradesh 1629 2071 1780 12136 18047 13174 689 967 999 

Maharashtra 2325 2998 2159 21490 35011 26777 931 1055 799 

Manipur 1348 2037 1778 8354 13440 15598 548 1371 1045 

Meghalaya 686 738 619 4548 7299 6459 256 323 217 

Mizoram 876 1792 1448 7734 14624 12256 399 1014 828 
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Nagaland 1147 1315 1020 5529 18041 8787 543 484 530 

Odisha 1345 2020 1493 10508 17406 15380 601 942 688 

Pondicherry 1826 2503 1832 16432 22480 21071 743 1072 781 

Punjab 2781 3181 2344 34530 40023 33505 956 1207 877 

Rajasthan 2577 2210 2219 18426 18585 18027 1094 1066 1164 

Sikkim 1127 1016 1248 7476 12998 10955 526 357 696 

Tamil Nadu 1905 2368 2002 21223 33213 22660 676 792 819 

Telangana 2646 2981 2200 22463 30298 28503 1040 1250 809 

Tripura 1606 2904 1991 12933 12667 10244 764 2364 1841 

Uttar Pradesh 2025 2667 2371 12918 25332 22064 883 1149 1068 

Uttarakhand 2029 2014 1698 12983 14855 20563 850 1018 661 

West Bengal 1663 2096 2118 13210 22623 20617 729 852 923 

India 1950 2433 2063 15969 25799 21157 793 968 888 

Source: Authors own computation based on, Survey on Morbidity and Health Care: NSS 60 th Round (January 

2004 - June 2005), Social Consumption - Health Survey: NSS 71st Round (June 2014) and Key Indicators of 

Social Consumption in India: Health, NSS 75th Round (July 2017-June 2018). Estimate are for households who 

availed the health services. 

 

4.3.4 State variation in OOP payment on inpatient and outpatient care 

Table 4.4 presents the trends in mean OOP payment on inpatient and outpatient care at 2018 

prices in states of India. Nationally, the mean OOP payment on inpatient care (365 days 

reference period) of households was ₹1910 in 2004 and increased to ₹1995 by 2018 and the 

mean OOP payment on outpatient care (15 days reference period) was ₹783 in 2004 and 

increased to ₹883 by 2018. The state variations in OOP payment for inpatient and outpatient 

care were large over time. In 2004, for inpatient care, the OOP payment was lowest in 

Meghalaya followed by Delhi and highest in Lakshadweep followed by Punjab. The mean 

OOP payment of households in Punjab was over seven times that of Delhi. By 2018, it was 

the highest in Chandigarh followed by Punjab and lowest in Meghalaya followed by Dadra & 

Nagar Haveli. The mean OOP payment for hospitalization was comparatively lower in North-

eastern states of India. Similarly, in 2004, the mean OOP payment on outpatient care was 

lowest in Delhi, followed by Dadra & Nagar Haveli and highest in Arunachal Pradesh 
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followed by Rajasthan. In 2018, it was lowest in Meghalaya followed by Dadra & Nagar 

Haveli and highest in Chandigarh followed by Tripura. The mean OOP payment on 

hospitalization and outpatient visit in a 30 days’ reference period was also the lowest in 

Meghalaya followed by Dadra & Nagar Haveli and highest in Chandigarh followed by 

Kerala. Most of the states registered an increase in OOP payment during 2004-18 but it 

declined during 2014-18. The positioning of states in terms of real average OOP expenditure 

growth for both inpatients and outpatients showed increasing trends in OOP in many states 

during 2004-14 and its decline by 2014-18. Table 4.5 presents the percentage change in OOP 

payment during 2004-14 and 2014-18. An increase in OOP payment was observed during 

2004-14 and its reduction during 2014-18 in most of the states in India. 

Fig 4.2: Mean OOP payment on health care (in rupees) in 30 days period in states of 

India, 2004-18 

 

 

Source: Authors own computation based on, Survey on Morbidity and Health Care: NSS 60th Round (January 

2004 - June 2005), Social Consumption - Health Survey: NSS 71st Round (June 2014) and Key Indicators of 

Social Consumption in India: Health, NSS 75th Round (July 2017-June 2  
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Table 4.4: Trend of OOP payment on inpatient and outpatient care (₹) of households at 2018 

prices in states of India, 2004-18 

 States 

Inpatient and outpatient 

care (30 days ) 
Inpatient care (365 days) Outpatient care (15 days) 

  2004 2014 2018 2004 2014 2018 2004 2014 2018 

Andaman & Nicobar 773 1587 1751 8293 10557 27585 240 730 440 

Andhra Pradesh 1622 2253 1884 14306 30760 22257 666 775 768 

Arunachal Pradesh 2441 2347 1852 7609 8225 5951 1530 1332 1447 

Assam 1385 1900 1419 6664 14616 10844 667 1050 777 

Bihar 1318 1989 1211 6922 14978 9889 564 987 649 

Chandigarh 1992 2230 4154 22825 32796 36740 618 886 2074 

Chhattisgarh 1551 2132 1389 10579 15380 18984 689 1149 488 

Dadra & Nagar Haveli 1115 1087 778 11619 9842 5287 229 459 423 

Daman & Diu 1231 1493 1535 10714 19932 19661 517 581 674 

Delhi 488 2430 2114 4754 29236 22433 110 940 1015 

Goa 1133 2690 1972 15303 31656 20164 413 1079 660 

Gujarat 1882 1874 1511 16175 22131 17016 726 662 653 

Haryana 2547 2873 2169 23175 31128 22487 905 1170 923 

Himachal Pradesh 2291 2478 2568 18711 26707 24021 948 961 1155 

Jammu & Kashmir 1749 2485 1139 8874 13415 10407 846 1346 518 

Jharkhand 1186 1563 1774 5677 11631 13761 522 789 883 

Karnataka 1978 2563 1807 15489 26938 18407 834 984 792 

Kerala 2303 3127 2938 20354 37407 30924 833 938 1040 

Lakshadweep 2589 1964 1783 38367 30811 21015 474 507 560 

Madhya Pradesh 1612 2011 1760 12042 16663 12783 681 966 998 

Maharashtra 2239 2861 2055 19852 32285 24172 916 1042 792 

Manipur 1341 2023 1767 8238 13227 15409 548 1371 1045 

Meghalaya 675 712 518 4471 6781 5251 252 323 202 

Mizoram 810 1059 1128 6721 6907 6534 399 692 792 

Nagaland 1113 994 1005 4915 9609 8557 536 484 530 

Odisha 1330 2008 1469 10156 17048 14697 600 941 688 

Pondicherry 1763 2475 1825 14878 22125 20943 743 1062 781 

Punjab 2641 3147 2277 33399 38720 31156 898 1207 876 
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Source: Authors own computation based on, Survey on Morbidity and Health Care: NSS 60 th Round (January 

2004 - June 2005), Social Consumption - Health Survey: NSS 71st Round (June 2014) and Key Indicators of 

Social Consumption in India: Health, NSS 75th Round (July 2017-June 2018). Estimate are for households who 

availed the health services. 

 

Table 4.5: Percentage change in OOP payment on inpatient and outpatient care of 

households by states of India, 2004-18 

States 

Change in OOP on inpatient 

and outpatient care ( 30 days) 

Change in Inpatient 

care (365 days) 

Change in Outpatient 

care (15 days) 

  2004-14 2014-18 2004-14 2014-18 2004-14 2014-18 

Andhra Pradesh 39 16 115 28 16 -1 

Arunachal Pradesh -4 21 8 28 -13 9 

Assam 37 25 119 26 57 -26 

Bihar 51 39 116 34 75 -34 

Chandigarh 12 -86 44 -12 43 134 

Chhattisgarh 37 35 45 -23 67 -58 

Dadra & Nagar Haveli -3 28 -15 46 100 -8 

Daman & Diu 21 -3 86 1 12 16 

Gujarat 0 19 37 23 -9 -1 

Haryana 13 25 34 28 29 -21 

Himachal Pradesh 8 -4 43 10 1 20 

Jammu & Kashmir 42 54 51 22 59 -62 

Jharkhand 32 -13 105 -18 51 12 

Karnataka 30 29 74 32 18 -20 

Kerala 36 6 84 17 13 11 

Rajasthan 2534 2182 2168 18063 18009 17026 1077 1065 1162 

Sikkim 1117 1004 1188 7269 12712 9739 525 357 693 

Tamil Nadu 1849 2310 1938 20517 31323 21096 659 792 819 

Telangana 2597 2958 2137 21334 29821 26917 1038 1246 809 

Tripura 1593 2784 1967 12917 12324 9849 756 2256 1841 

Uttar Pradesh 2012 2647 2343 12678 25087 21372 880 1141 1067 

Uttarakhand 2022 2010 1543 12837 14770 17456 850 1016 643 

West Bengal 1642 2048 2018 12749 21019 18281 725 850 906 

India 1910 2381 1995 15311 24561 19574 783 964 883 
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Lakshadweep -24 9 -20 32 7 10 

Madhya Pradesh 25 12 38 23 42 3 

Maharashtra 28 28 63 25 14 -24 

Manipur 51 13 61 -16 150 -24 

Meghalaya 5 27 52 23 28 -37 

Mizoram 31 -7 3 5 73 14 

Nagaland -11 -1 96 11 -10 10 

Odisha 51 27 68 14 57 -27 

Pondicherry 40 26 49 5 43 -26 

Punjab 19 28 16 20 34 -27 

Rajasthan -14 1 0 5 -1 9 

Sikkim -10 -18 75 23 -32 94 

Tamil Nadu 25 16 53 33 20 3 

Telangana 14 28 40 10 20 -35 

Tripura 75 29 -5 20 198 -18 

Uttar Pradesh 32 11 98 15 30 -6 

Uttarakhand -1 23 15 -18 20 -37 

West Bengal 25 1 65 13 17 7 

India 25 16 60 20 23 -8 

 

4.3.5 Variations in OOP payment on inpatient and outpatient care based on selected 

Socio-economic and demographic characteristics.  

Table 4.6 presents the variations in OOP payment on inpatient and outpatient care based upon 

socio-economic and demographic characteristics over time. The OOP payment for both 

inpatient and outpatient increased with MPCE quintile. It was the lowest among the poorest, 

followed by poorer and highest among the richest over time. The OOP payment for both 

inpatient and outpatient care increased for each quintile during 2004-14 and declined during 

2014-18. The pattern was similar for outpatient care. The OOP payment on inpatient and 

outpatient care in 30 days was higher in urban than in rural areas throughout the period. 

However, the rural-urban differences in OOP payment were large in 2014. The OOP payment 
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was higher among households having some insurance coverage compared to households 

without any insurance coverage. Male-headed households had higher OOP payment 

compared to female-headed households over time. Similarly, households with no education 

had lower OOP payment on inpatient and outpatient care throughout the time period. OOP 

payment was higher in households with self-employed members and lower in households 

having members with regular wage and salary for both inpatient and outpatient care over the 

time period. Households with elderly members had higher OOP for inpatient and outpatient 

care compared to those without elderly members during the period 2004-18. Christian 

households had higher OOP payment for both inpatient and outpatient care in 30 days, 

followed by Sikh households in 2004, and this declined in 2018 in the same order. OOP was 

highest among Sikh households on inpatient care in 2004 and declined in 2018. Overall, the 

OOP payment on inpatient and outpatient for a 30 days’ period increased from 2004-14 and 

declined drastically from 2014-18. 

Table 4.6: Variations in OOP payment on inpatient and outpatient care (₹) based on selected 

socio-economic and demographic characteristics of households in India, 2004-18 

Variables  

OOP on inpatient and 

outpatient care  in 30 days 

OOP on inpatient care 

in 365 days 

OOP on outpatient 

care in 15 days 

2004 2014 2018 2004 2014 2018 2004 2014 2018 

MPCE Quintile 

        

  

Poorest 1801 14040 854 1801 14040 854 1520 12715 741 

Poorer 2074 18281 901 2074 18281 901 1884 16846 867 

Middle/Secondary 2116 20599 878 2116 20599 878 2084 19699 940 

Richer 2726 26447 1099 2726 26447 1099 2146 21511 914 

Richest 3965 45656 1386 3965 45656 1386 2779 29343 1118 

Place of residence 
         

Rural 1786 13615 749 2071 20410 865 1765 16699 808 

Urban 2215 19378 870 3002 33679 1149 2459 25718 1023 

Covered by any health insurance 

schemes          
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No insurance coverage 1891 14746 782 2418 24766 991 1984 19341 891 

Any Insurance coverage 1972 17000 786 2242 23701 869 2036 20557 853 

Age of head of household 
         

Lt 30 1215 7761 492 1447 13020 628 1244 10949 592 

30-44 1678 13223 711 2093 22743 855 1669 16064 769 

45-59 2113 17192 874 2407 24954 983 2044 20334 904 

60+ 2463 23009 972 3132 33676 1184 2716 29860 1092 

Sex of the head of household 
         

Male 1922 15169 789 2410 24429 983 2007 19309 896 

Female 1800 16852 730 2180 25640 836 1908 22109 795 

Educational Attainment of the head of 

household         

No education 1476 10387 635 1891 17612 821 1608 15249 732 

up to Primary 1733 14368 703 2166 22820 853 1812 17972 790 

Middle/Secondary 2254 17771 934 2620 26066 1068 2041 19969 900 

higher secondary 2901 26590 1102 3299 39599 1245 2758 27623 1208 

Type of employment of household 
         

Labour 1969 14998 831 1825 15971 806 1472 12877 697 

Self Employed 1986 16489 787 2783 30074 1080 2060 20243 920 

Wage/salary 1591 12234 657 2773 30368 1065 2338 23172 994 

Others 2184 18950 882 2365 24571 971 2484 32672 971 

Any elderly member in the 

household          

No 1667 12616 693 2034 20757 848 1702 16213 783 

Yes 2421 22023 966 3035 32302 1159 2618 28226 1061 

Religion of household 
         

Hindu 1874 14849 773 2303 24601 924 1984 19623 882 

Muslim 1875 13825 792 2490 21510 1058 1886 17081 841 

Christian 2598 24360 944 3053 26262 1260 2450 24993 975 

Sikh 2567 31402 907 3692 44943 1385 2346 30230 951 

Others 1961 15810 783 2634 27154 1003 2515 22480 1164 

Total 1910 15311 783 2381 24561 964 1995 19574 883 

Source: Authors own computation based on, Survey on Morbidity and Health Care: NSS 60 th Round (January 

2004 - June 2005), Social Consumption - Health Survey: NSS 71st Round (June 2014) and Key Indicators of 

Social Consumption in India: Health, NSS 75th Round (July 2017-June 2018).  
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4.3.6 OOP payment as a share of medical expenditure (%) in states of India, 2004-18 

Figure 4.3 shows the OOP payment as a percentage share of medical expenditure in states of 

India during 2004-18. In 2004, at the national level, the OOP payment was 97% as a share of 

medical expenditure. The share of OOP has declined by only 1% in 2004-14 and 3% in 2014-

18. In 2004, the OOP payment as the percentage share of medical expenditure was the least 

in Chandigarh (77%), followed by Delhi (88%) and Mizoram (88%). By 2018, it became the 

least in Mizoram (54%), followed by Meghalaya (76%). Appendix 1 presents the estimated 

value of OOP as a share of medical expenditure by states over time 

Fig 4.3: OOP payment as a share of medical expenditure (%) in states of India, 2004-18 

 

4.3.7 Regression results of medical expenditure on inpatient and outpatient care from a 

two-part model 

Table 4.7 shows the regression results of medical health expenditure on inpatient and 

outpatient care based on socioeconomic and demographic characteristics in India. Results 

indicate that the probability of incurring medical expenditure for both inpatient and outpatient 

care for 30 days was positively associated with MPCE quintiles, household size and 



71 
 

educational qualification of the head of household and negatively associated with households 

covered by a health insurance scheme. The likelihood of incurring medical expenditure was 

45% higher among households in the richest quintile compared to the poorest. Similarly, the 

likelihood of incurring medical expenditure was 99% higher in households comprising eight 

or more individuals compared to those with 1 to 4 individuals. Further, households 

comprising members with secondary and higher secondary education were significantly less 

likely to incur medical expenditure compared to a household with illiterate members. 

Households covered with an insurance scheme was 49% less likely to incur medical 

expenditure for both inpatient and outpatient care compared to households without insurance 

coverage. Similarly, the probability of incurring medical expenditure on inpatient care for 

365 days was negatively associated with place of residence, coverage with a health insurance 

scheme and type of employment by members of households. Urban households were 82% 

less likely to incur medical expenditure than rural households. Furthermore, households 

covered by an insurance scheme were 97% less likely to incur medical expenditure. 

Similarly, households with regular wage or salary were 48% less likely to incur medical 

expenditure compared to households comprised of labourers. The likelihood of incurring 

medical expenditure on outpatient care was positively associated with MPCE quintile, place 

of residence, household with an elderly, age of head of households, educational qualification 

of the head of household and time period and negatively associated with household size, 

insurance coverage of households and religion. 

Table 4.7: Regression results of medical expenditure on inpatient and outpatient care 

from a two-part model  

Variables 

Inpatient and Outpatient 

care in 30 days 

Inpatient care  

in 365 days  

 Outpatient care 

 in 15 days  

β (logit) 95% CI β (logit) 95% CI β (logit) 95% CI 

MPCE Quintile            

Poorest®            

Poorer 0.375** [0.129- 0.620] 0.067 [-0.321-0.455] 0.190** [0.070-0.310] 

Middle 0.355** [0.095-0.616] 0.305 [-0.144-0.753] 0.334** [0.208-0.460] 
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Richer 0.476** [0.211-0.742] 0.226 [-0.205-0.658] 0.352** [0.221-0.483] 

Richest 0.448** [0.180-0.717] 0.089 [-0.440-0.618] 0.552** [0.414-0.690] 

Place of residence            

Rural®            

Urban 0.085 [-0.107-0.277] -0.821**  [-1.238, -0.404] 0.125** [0.031-0.218] 

Household Size            

1--4®            

5--7 0.420** [0.226-0.614] 0.239 [-0.052-0.529] -0.177** [-0.273, -0.082] 

8+ 0.992** [0.706-1.279] 0.358 [-0.075-0.790] -0.406** [-0.527, -0.285] 

Covered by any health 

insurance schemes 

           

No insurance coverage®            

Any Insurance coverage -0.492** [-0.672-0.312] -0.966** [-1.232, -0.700] -0.210** [-0.307, -0.112] 

Any elderly member in 

the household 

           

No®            

Yes -0.054 [-0.314-0.205] -0.204 [-0.671-0.263] 0.793** [0.662-0.924] 

Type of employment of 

household 

           

Labourer®            

Wage/salary 0.199 [-0.024-0.421] -0.484** [-0.850, -0.118] 0.122** [0.009-0.234] 

Self Employed 0.132 [-0.091-0.354] -0.012 [-0.420-0.397] 0.016 [-0.094-0.126] 

Others -0.043 [-0.288-0.201] -0.292 [-0.848-0.264] 0.015 [-0.109-0.140] 

Age of head of household            

Lt 30®            

30-44 -0.010 [-0.309-0.290] -0.168 [-0.768-0.431] 0.919** [0.796-1.042] 

45-59 -0.259 [-0.555-0.037] -0.365 [-0.995-0.266] 1.040** [0.918-1.162] 

60+ -0.174 [-0.554-0.205] -0.073 [-0.884-0.739] 0.662** [0.487-0.836] 

Sex of the head of 

household 

           

Male®            

Female -0.160 [-0.372-0.052] -0.211 [-0.647-0.224] 0.115 [-0.024-0.254] 

Educational Attainment 

of the head of household 

           

No education®            

up to Primary 0.337** [0.129-0.544] -0.191 [-0.577-0.194] 0.310** [0.205-0.416] 

Middle/Secondary 0.481** [0.258-0.705] 0.177 [-0.263-0.617] 0.252** [0.141-0.363] 

higher secondary 0.415** [0.130-0.700] -0.074 [-0.591-0.443] 0.075 [-0.063-0.212] 

Religion of household            

Hindu®            

Muslim 0.290** [0.044-0.537] 0.296 [-0.112-0.704] 0.155** [0.030-0.279] 

Christian -0.241 [-0.580-0.098] -0.365 [-1.212-0.483] -0.151 [-0.360-0.059] 

Sikh 0.576 [-0.133-1.285] -0.583 [-1.869-0.702] 0.656** [0.337-0.975] 

Others -0.818** [-1.443, -

0.192] 

   -

1.753** 

[-2.751, -0.755] -0.584** [-0.950, -0.219] 

Time            

2004 ®            

2014 -0.075 [-0.251- 

0.101] 

0.119 [-0.203- 0.441] 0.996** [0.891-1.101] 

2018 0.224** [0.033-0.414] 0.719** [0.386-1.051] 0.986** [0.882-1.091] 

Note: ***p< 0.01, **p< 0.05, *<0.10 (indicates statistically significant) 

Source: Authors own computation based on, Survey on Morbidity and Health Care: NSS 60 th Round (January 

2004 - June 2005), Social Consumption - Health Survey: NSS 71st Round (June 2014) and Key Indicators of 

Social Consumption in India: Health, NSS 75th Round (July 2017-June 2018) 
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4.3.8 Regression results of OOP payment on inpatient and outpatient care from a two-

part model  

Table 4.8 shows the OLS regression of OOP payment on inpatient and outpatient care by 

socio-economic characteristics in India. The probability of incurring OOP payment on both 

inpatient and outpatient care for 30 days was 77% higher among the richest households 

compared to households belonging to the poorest quintile. Urban households had a 35% 

higher probability of incurring OOP payment compared to rural households. Households 

covered with some health insurance scheme were 5% less likely to incur OOP payment 

compared to households with no coverage by insurance schemes. The probability of incurring 

OOP payment was 34% higher among households having elderly compared to those without 

elderly. Furthermore, the likelihood of incurring OOP payment in 2014 was 37% higher 

compared to 2004. Similarly, the probability of incurring OOP payment for inpatient care of 

365 days was positively associated with MPCE quintile, place of residence, household size, 

presence of an elderly member in the household, age of head of household, education of the 

head of households and time period. The likelihood of incurring OOP payment for inpatient 

care was 32% higher in urban households compared to rural households. Households with 

heads aged 45-59 years had 55% higher probability of incurring OOP payment compared to 

those aged less than 30 years. The probability of incurring OOP payment on outpatient care 

for 15 days was negatively associated with coverage by health insurance schemes, sex of 

head of household and time period. Female-headed households were 15% less likely to incur 

OOP payment on outpatient care compared to male-headed households. Compared to 2004, 

the probability of incurring OOP payment was 6% less in 2014 and 14% in 2018. 

Table 4.8: Regression results of OOP payment on inpatient and outpatient care of 

households from a two-part model 

Variables 

Inpatient and Outpatient 

Care in 30 days 
Inpatient Care in 365 days Outpatient Care in 15 days 

β (OLS) 95% CI β (OLS) 95% CI β (OLS) 95% CI 
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MPCE Quintile 
      

Poorest® 
      

Poorer 0.178** [0.119-0.238] 0.258** [0.193-0.323] 0.060 [0.193-0.323] 

Middle 0.321** [0.261-0.382] 0.438** [0.373-0.503] 0.150** [0.373-0.503] 

Richer 0.493** [0.434-0.552] 0.607** [0.541-0.674] 0.314** [0.541-0.674] 

Richest 0.775** [0.713-0.837] 0.978** [0.911-1.045] 0.493** [0.911-1.045] 

Place of residence 
      

Rural® 
      

Urban 0.250** [0.209-0.291] 0.326** [0.281-0.371] 0.158** [0.281-0.371] 

Household Size 
      

1--4® 
      

5--7 0.201** [0160-0.243] 0.137** [0.090-0.185] 0.258** [0.090-0.185] 

8+ 0.349** [0.292-0.406] 0.284** [0.220-0.348] 0.467** [0.220-0.348] 

Covered by any 

health insurance 

schemes 

      

No insurance 

coverage®       

Any Insurance 

coverage 
-0.059** 

[-0.102,-

0.016] 
-0.012 [-0.058-0.035] -0.108** [-0.058-0.035] 

Any elderly member 

in the household       

No® 
      

Yes 0.345** [0.286-0.404] 0.333** [0.269-0.396] 0.116** [0.269-0.396] 

Type of employment 

of household       

Labour® 
      

Wage/salary 0.052** [0.002-0.101] 0.104** [0.047-0.160] 0.020 [0.047-0.160] 

Self Employed 
0.008 

[-0.046- 

0.062] 
0.039 [-0.023-0.101] 0.001 [-0.023-0.101] 

Others 0.044 [-0.014-0.102] 0.090** [0.025-0.155] 0.044 [0.025-0.155] 

Age of head of 

household       

Lt 30® 
      

30-44 0.301** [0.238-0.363] 0.303** [0.235-0.370] 0.035 [0.235-0.370] 

45-59 0.462** [0.400-0.524] 0.552** [0.486-0.618] 0.120** [0.486-0.618] 

60+ 0.446** [0.362-0.531] 0.500** [0.411-0.590] 0.198** [0.411-0.590] 

Sex of the head of 

household       

Male® 
      

Female -0.043 [-0.104-0.018] 0.025 [-0.048-0.097] -0.147** [-0.048-0.097] 

Educational 

Attainment of the 

head of household 
      

No education® 
      

up to Primary 0.134** [0.087-0.182] 0.234** [0.181-0.288] 0.018 [0.181-0.288] 

Middle/Secondary 0.233** [0.184-0.283] 0.352** [0.296-0.408] 0.123** [0.296-0.408] 

higher secondary 0.344** [0.283-0.406] 0.467** [0.399-0.535] 0.283** [0.399-0.535] 

Religion of household 
      

Hindu® 
      

Muslim 0.138** [0.088-0.188] -0.010 [-0.071-0.050] 0.143** [-0.071-0.050] 

Christian 0.126** [0.036-0.216] -0.006 [-0.090-0.079] 0.118** [-0.090-0.079] 

Sikh 0.232** [0.132-0.332] 0.345** [0.203-0.487] 0.120** [0.203-0.487] 

Others 0.002 [-0.148-0.152] -0.182** [-0.337 -0.026] 0.150 [-0.337, -0.026] 

Time 
      

2004 ® 
      

2014 0.376** [0.331-0.420] 0.828** [0.776-0.879] -0.067** [0.776-0.879] 

2018 0.146** [0.104-0.187] 0.520** [0.466-0.573] -0.149** [0.466-0.573] 
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Note: ***p< 0.01, **p< 0.05, *<0.10 (indicates statistically significant) 

Source: Authors own computation based on, Survey on Morbidity and Health Care: NSS 60th Round (January 

2004 - June 2005), Social Consumption - Health Survey: NSS 71st Round (June 2014) and Key Indicators of 

Social Consumption in India: Health, NSS 75th Round (July 2017-June 2018) 

 

4.3.9 Adjusted OOP payment on inpatient and outpatient care from the two-part 

regression model 

Table 4.9 shows the results of a two-part regression model and adjusted mean OOP payment 

on inpatient and outpatient care by 2018 constant price in the states of India. In 2004, the 

adjusted mean OOP payment on both inpatient and outpatient care for 30 days was the 

highest in Chandigarh followed by Lakshadweep, and it was the least in Chhattisgarh 

followed by Odisha in both 2004 and 2018. The adjusted mean OOP payment was 

comparatively higher in 2014 than in 2004 and 2018. In 2018, the mean OOP payment on 

both inpatient and outpatient care was higher in Chhattisgarh followed by Punjab. The 

adjusted mean OOP payment on inpatient care of 365 days was highest in Chandigarh 

followed by Punjab and lowest in Chhattisgarh followed by Bihar during 2004-2018. 

Similarly, in 2004 the adjusted mean OOP payment on outpatient care of 15 days was highest 

in Chandigarh, followed by Nagaland and lowest in Chhattisgarh followed by Odisha. In 

2018, it was the highest in Chandigarh followed by Punjab and lowest in Chhattisgarh 

followed by Odisha. Nationally the adjusted mean OOP payment followed a constant pattern 

during 2004-18, although it was higher in 2014 compared to 2004 and 2018 across different 

states of India.    

Table 4.9: Trend in adjusted OOP payment on inpatient and outpatient care (in rupees) of 

households from two-part regression model at 2018 prices in states of India, 2004-18 

States Inpatient and outpatient 

care (30 days ) 

Inpatient care (365 days) Outpatient 

care (15 days) 

  

  2004 2014 2018 2004 2014 2018 2004 2014 2018 

Andaman & Nicobar 2851 2984 3030 26960 28889 30341 1191 1220 1202 
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Andhra Pradesh 2000 2280 2066 18363 22201 19688 879 933 856 

Arunachal Pradesh 2052 2026 1971 16118 16395 15951 985 953 931 

Assam 2339 2279 2109 20347 20588 18924 1046 1000 942 

Bihar 1829 1921 1747 15156 16554 14999 862 890 834 

Chandigarh 3768 3560 3630 42843 39439 40716 1428 1371 1331 

Chhattisgarh 1675 1775 1589 14133 16135 14389 792 792 718 

Dadra & Nagar Haveli 2313 2486 1861 21513 25085 16818 961 1058 823 

Daman & Diu 2116 2505 2346 20969 26033 23838 862 1022 991 

Delhi 2996 3165 3015 30150 33082 30979 1223 1259 1194 

Goa 3089 3534 3045 30013 35749 30151 1227 1341 1177 

Gujarat 2282 2682 2682 21419 26111 26159 931 1107 1113 

Haryana 2691 2871 2797 25073 28427 27250 1154 1181 1171 

Himachal Pradesh 2562 2921 2761 24238 29568 27866 1087 1176 1117 

          

Jammu & Kashmir 2783 2854 2725 24302 25819 24146 1224 1208 1179 

Jharkhand 1915 2077 1831 16521 18238 15950 866 938 855 

Karnataka 2032 2453 2393 18754 23532 23187 845 1027 1011 

Kerala 3021 3350 3135 28918 33352 30912 1203 1251 1193 

Lakshadweep 3369 2764 3309 29631 23571 30304 1362 1200 1282 

Madhya Pradesh 1928 2068 1937 16488 18929 17543 890 922 884 

Maharashtra 2462 2691 2555 23069 26308 24693 1048 1112 1067 

Manipur 2737 2401 2437 24208 21622 22078 1188 1042 1067 

Meghalaya 2425 2564 2505 19284 21605 21373 1077 1086 1050 

Mizoram 3191 2854 2970 27048 25377 26779 1317 1106 1149 

Nagaland 3349 2936 2774 28520 25877 23717 1405 1191 1171 

Odisha 1747 1883 1717 15158 17369 15635 806 835 778 

Pondicherry 2453 3079 2679 24975 32039 26395 942 1190 1102 

Punjab 3060 3437 3390 30346 36244 36305 1258 1335 1320 

Rajasthan 2065 2441 2329 18605 22652 21790 881 1045 1001 

Sikkim 2144 2205 2360 19082 20841 22395 960 972 1039 

Tamil Nadu 2107 2604 2499 20395 25977 24853 850 1043 1014 

Telangana 2067 2300 2323 18989 22558 23001 909 939 957 

Tripura 2041 2293 2384 18755 22338 23142 901 962 996 
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Uttar Pradesh 2156 2276 2046 18477 20601 18263 986 1012 935 

Uttarakhand 2384 2359 2479 21963 22799 24358 1037 1008 1055 

West Bengal 2262 2288 2278 20756 21807 21414 976 962 968 

India 2207 2416 2283 20081 22999 21610 957 1019 977 

Source: Authors own computation based on, Survey on Morbidity and Health Care: NSS 60 th Round (January 

2004 - June 2005), Social Consumption - Health Survey: NSS 71st Round (June 2014) and Key Indicators of 

Social Consumption in India: Health, NSS 75th Round (July 2017-June 2018) 

 

4.4 Discussion and Conclusion 

This paper provides comparable estimates of medical spending and OOP payment using 

appropriate survey data for over a decade and a half in India. Although other studies provided 

estimates of OOP, they were often by episode or for specific ailments and incomplete. The 

estimates in the present study are comprehensive as all medical expenditures of households 

including hospitalization, maternal care and outpatient visit have been included and presented 

using constant prices. The present investigation is the first study providing comprehensive 

and comparable estimates of OOP and medical expenditure at the household level. The 

following are the main findings of the study.  

Firstly, the results suggest that medical health expenditure and the OOP payment of 

households increased during 2004-14 and declined thereafter from 2014-18. This pattern was 

consistent for both inpatient and outpatient care. Secondly, medical expenditure and the OOP 

payment for inpatient care was higher than those for outpatient care. Thirdly, the economic 

gradient of OOP payment and medical expenditure was strong. The OOP and medical 

expenditure was higher among the richer and richest sections of the population. This was 

because the OOP payment depended on income and hence, was associated with the ability to 

pay for health care. Fourthly, the OOP payment as a share of medical expenditure was almost 

constant over the time period. Fifthly, the state variation in medical expenditure and OOP 

payment was large over time. Sixthly, urban households, households without insurance 
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coverage, households having an elderly member, female-headed households, poor households 

and households comprising labourers were more likely to incur medical expenditure. Besides, 

time was a significant predictor suggesting that medical expenditure increased during 2004-

14 but declined during 2014-18.  

Globally, introduction of health protection schemes and increasing access to health care 

insurance reduce the medical care cost and OOP payment. The introduction of co-payments 

for hospital care in Kyrgyzstan had reduced the OOP payment on inpatient care (Falkingham 

et al., 2010). The national health insurance program had reduced the OOP payment but the 

beneficiaries still incurred large OOP in Philippines (Tobe et al., 2013).  OOP payments for 

medical services seemed equally widespread for both inpatient and outpatient care in Russia 

(Zasimova, 2016). 

The present study provides some plausible explanation in support of the findings. The OOP 

on medical care remained high with large variations across states of India. Among others, the 

high OOP may be attributed to increasing non-communicable diseases, increasing utilisation 

of health services, low quality of care in public health centres, low insurance coverage and 

lack of tertiary care facilities in rural areas (Roy & Howard, 2007). The state variations in 

each of these variables may be attributed to per capita public spending on health, public 

health infrastructure and regulation of private health services. It may be mentioned that health 

is a state subject and largely regulated by the state government. Studies suggest that the 

provision of free medicine at public health facilities, quality of care in public health services 

and public-private partnership contribute to a reduction in OOP (Das & Mohanty 2020; Das 

et al 2016).  Reduction of OOP payment during 2014-18 may possibly be due to the 

introduction of health protection schemes by the central and state government in the past 

decade. The National Health Mission is the single largest conditional cash transfer scheme 

worldwide and has been successful in reducing the CHS on maternal care (Mohanty and 
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Kastor 2017). Besides, the RSBY was launched by the Government of India to provide 

financial protection to the poor.  A number of state specific schemes were introduced and 

would, to some extent, explain the variation in OOP across states. 

We outline the following limitations of the study. The study could not capture the effect of 

Ayushman Bharat launched in 2018 to provide financial protection to the poor and needy.  

Secondly, reasons for variation in OOP at the state level could not be explored. Despite these 

limitations, the findings provide comprehensive information on key indicators that may be 

used for monitoring health-related SDGs. Efforts need to be intensified to reduce high OOP 

payment, medical expenditure in poorer states and among disadvantaged sections of the 

population. 
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                                                         CHAPTER FIVE: 

DISEASE SPECIFIC OUT-OF-POCKET PAYMENT ON HOSPITALIZATION IN 

INDIA, 2004-2018 

 

5.1. Introduction  

The demographic and epidemiological transition in India has altered the disease burden in the 

country but the pattern of health spending remains similar. With the fertility rate reaching the 

replacement level and with an increase in longevity across many states and socio-economic 

groups, non-communicable diseases have become the leading cause of death, hospitalization, 

and disability (Upadhyay, 2012; ICMR, PHFI. IHDS, 2017). The changing disease burden is 

largely affecting working adults and the elderly and is driving households to medical poverty 

(Singh & Singh, 2008; Kastor & Mohanty, 2019. Public health spending remains low. It was 

at 1.3% of the GDP in last decade and increased to 1.4% of GDP in 2016-17 (MoHFW, 2017; 

WB, 2018). The share of private health spending, by contrast, was 3.9% of the total GDP in 

India in 2016-17 (MoHFW, 2017). Thus, household continues to be the major source of 

financing for health care, with OOP declining marginally from 71% in 2004 to 69% in 2014. 

The National Health Policy-2017 proposes to increase public health spending to 2.5% of the 

GDP by 2025 (MoHFW, 2017).  

Prior research suggests that out-of-pocket (OOP) expenditure on treatment of NCDs is high 

and catastrophic (Kastor & Mohanty, 2018; Pandey et al, 2018a; Selvaraj et al, 2018). 

Though studies have examined the level, differentials, and determinants of OOP payment and 

catastrophic health spending (CHS), no attempt has been made to understand the change in 

OOP by specific diseases in India. In the previous chapter, we found that the burden of NCDs 

in India is increasing, resulting in a significant increase in OOP. In this chapter, we present 

the total expenditure, OOP, direct and indirect medical expenditure, and expenditure on 
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hospitalization by duration of disease in 2004, 2014, and 2018. The adjusted and unadjusted 

OOP has been presented for specific diseases. The main objectives of this chapter is to 

examine the trends in out-of-pocket expenditure on hospitalization and outpatient visit by 

types of disease in India. 

5.2 Data and Methods 

5.2.1 Data 

Data from the 25th schedule of the 60th, 71st, and 75st rounds of NSSO, henceforth referred to 

as 60 (25.0), 71 (25.0) and 75 (25.0), was used in the analyses. All the three rounds of the 

health survey were nationally representative and collected data on morbidity, health care 

utilization, and health care expenditure for inpatient and outpatient care. The 60th round was 

conducted in 2004 from a total of 73,868 households and 383,338 individuals, while the 71st 

round was conducted in 2014 from a sample of 65,932 households and 333,104 individuals. 

The 75th round was conducted in 2018 from a sample of 113,823 households and 555,351 

individuals. A total of 31,834 hospitalization cases and 38,044 outpatient visits were covered 

in 2004. In 2014, these numbers were 57,454 for hospitalization and 37,244 for outpatient 

visit. In 2018, 93,925 hospitalization cases and 43,239 outpatient cases were covered. It may 

be mentioned that the 2004 survey provides data on the expenditure on maternal care in 

Blocks 8 and 11. In 2014, data on the expenditure on maternal care (hospitalization) was 

collected under a single block (Block 6) along with demographic, social, and other categories 

of information. The same pattern was followed in 2018.  These surveys collected data on 

particulars of medical treatment received as inpatient and outpatient care. The reference 

period for hospitalization (inpatient care) was 365 days, while that for outpatient care was 15 

days. Segregated information on direct costs, such as surgery, medicines, tests, and 

consultation, on indirect costs, such as transportation and other non-medical expenditure, and 

on reimbursement by medical insurance company or employer, was collected for each 
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episode of hospitalization. We used this information to estimate OOP for each episode of 

hospitalization. OOP is defined as the total expenditure on hospitalization net of 

reimbursement. OOP was estimated for 24 selected diseases (reclassified) across four broad 

categories, namely Non-Communicable Diseases (NCDs), Communicable Diseases (CDs), 

Maternal and child health (MCH), and others. The survey design and the findings are 

available in the published report (NSSO 2019; 2015; 2004).  

5.2.2 Methods 

Descriptive statistics, a two-part regression model, and benefit-incidence analysis were used 

in the analyses. The expenditure data was adjusted to the constant price using the price index. 

Comparable estimates were made for 2004, 2014, and 2018. Descriptive statistics were used 

to understand the variations in OOP by disease and other characteristics. A two-part 

regression model was used to understand predicted expenditure by type of disease. The 

benefit-incidence analysis was used as it seeks to address the issue of equity in health care 

utilization. 

A two-part regression model was used to understand the significant predictors of 

hospitalization and estimate the predicted expenditure by disease and other correlates. Such a 

model is suitable if the outcome variable (expenditure incurred on health care) is skewed and 

has a significant proportion of zero values in the distribution (Deb et al. 2006; Matsaganis et 

al. 2008). The probability of a household making health spending on hospitalization was 

estimated using the logit model. The dependent variable was ‘0’ when there was no cost of 

hospitalization and ‘1’ when expenditure was incurred. In the second step, the ordinary least 

squares (OLS) regression was used for those who had incurred any expenditure on 

hospitalization. In OLS, the dependent variable (log of OOP) was regressed against the same 

set of independent variables.  
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In the two-part model, the first part predicts the probability of any expenditure and can be 

specified as probit or logit.  

Pr(Z > 0|X) = β(X’ϒ)…… (1) 

where β(.) is the cumulative distribution function of the standard normal, X is a set of 

exogenous variables, and ϒ is a parameter vector. Part two assumes that the logarithm of the 

positive values of Z is linear in X such that: 

E[ln(Z)|Z >0, x] = x’α……… (2) 

where α is a parameter vector. Given the estimated conditional mean (2), one has to remove 

conditioning on Z> 0 and transform back from logarithm to variable Z to make an inference 

about E[Z|X].  

The model was adjusted for age, MPCE quintile, educational attainment, social group, 

religion, sex, status of employment, and household size. 

5.3 Results 

5.3.1 Mean expenditure by type of morbidity  

Table 5.1 presents the average expenditure on each episode of hospitalization by type of 

morbidity in India (365-day reference period). The overall mean expenditure at 2018 prices 

increased from ₹18,036 in 2004 to ₹19,101 in 2014 to ₹20,195 in 2018. The mean 

expenditure for any NCD increased from ₹21,974 in 2004 to ₹26,557 in 2014 and to ₹33999 

in 2018. Similarly, for communicable diseases, it increased from ₹8105 in 2004 to ₹12214 in 

2014 to ₹14948 in 2018. In 2004, among all the NCDs, the mean expenditure on 

hospitalization was the highest for heart disease (₹40447), followed by cancer (₹40442) and 

neurological disease (₹27655). In 2014, it was highest for cancer (₹62293), followed by heart 

disease (₹43552) and injury/accident (₹27294). In 2018, the mean OOP was the highest for 
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cancer (₹74850), followed by heart disease (₹50467) and bone disease (₹42521). The 

increase in mean expenditure between 2004 and 2018 was the highest for thyroid/goiter 

(145%), followed by mental disease (94%) and asthma (75%).  

In 2004, across all the CDs, the mean expenditure was the highest for tuberculosis (₹15861), 

followed by gastrointestinal diseases (₹12482) and skin disease (₹12087). In 2014, it was the 

highest for gastrointestinal diseases (₹19587), followed by cough but not TB (₹14060) and 

acute upper respiratory infection (₹13881). In 2018, the mean OOP for CDs was the highest 

for tuberculosis (₹29935), followed by skin disease (₹25659) and acute upper respiratory 

infection (₹19681). The mean expenditure on hospitalization for delivery care was estimated 

only for 2014 and 2018. Reimbursement as a share of mean expenditure is very low and 

varies across diseases. In 2014, for any NCD, it was the lowest for mental diseases (0.84%) 

and the highest for genitourinary diseases (10.36%), whereas in 2018 it was the lowest for 

blood disease (5.11%) and the highest for bone disease (15%). In the case of CDs, in 2014, it 

was the lowest for tuberculosis (0.13%) and the highest for acute upper respiratory infection 

(6.67%). In 2018, reimbursement as a share of total expenditure was the lowest for 

tuberculosis (1.53%) and the highest for acute upper respiratory infection. 

Table 5.1: Mean expenditure (in ₹) per episode of hospitalization (in a 365-day 

reference period) by type of morbidity in India, 2004-18 

`Sr. 

No. 

 

 

Type of Morbidity 

Mean expenditure in Indian rupees Percent 

change in 

mean 

expenditure 

(2004 to 

2018 ) 

Reimbursement as a 

share of total 

expenditure 

At 2018 Prices  2004 2014 2018 

2004 2014 2018 

Non-communicable Disease  24623 29711 33999 38.08 6.17 6.16 9.27 

1 Diabetes 16131 17646 20423 26.61 3.53 3.06 7.97 

2 High Blood Pressure 14551 16577 19225 32.13 2.53 3.64 8.54 

3 Heart Disease 45483 48758 50467 10.96 11.01 6.07 12.13 

4 Asthma 10438 16608 18286 75.18 3.84 7.31 5.54 

5 Thyroid/ Goiter 10646 19579 26104 145.20 0.00 8.85 7.30 

6 Genitourinary 24023 30305 30512 27.01 4.11 10.37 9.71 

7 Cancer 45306 69656 74850 65.21 8.12 8.24 7.53 

8 Neurological 31017 29747 33425 7.76 5.84 4.59 7.13 

9 Mental Disease 17150 28636 33216 93.68 0.84 0.82 6.72 
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10 Blood Disease 11414 16777 15369 34.65 0.17 1.56 5.11 

11 Eye Disease 12416 12057 13671 10.10 4.37 6.51 6.59 

12 Bone Disease 24234 29030 42521 75.46 8.16 7.35 14.81 

13 Back or Body Ache NA 21019 26632 NA NA 3.95 10.33 

14 Injury/Accident 24463 30527 33363 36.38 4.58 4.79 7.73 

Communicable disease  9067 13664 14948 64.87 1.99 5.36 5.87 

15 Fever 7379 9694 11212 51.94 2.46 4.91 5.19 

16 Cough but not TB 7601 15689 11337 49.15 0.02 0.17 3.39 

17 Diarrhea 4587 6294 5334 16.28 1.33 2.98 2.29 

18 Skin Disease 13500 13542 25659 90.06 1.70 3.25 4.61 

19 Acute Upper Respiratory 11284 15535 19681 74.41 2.86 6.68 13.31 

20 Gastrointestinal 13951 21926 24931 78.71 2.19 6.62 6.94 

21 Tuberculosis 17777 14648 29935 68.40 0.83 0.13 1.53 

Maternal and Child Health NA 10160 10871 NA NA 2.18 3.27 

22 Obstetric NA 14618 17780 NA NA 1.69 1.06 

23 Child Birth NA 9513 10386 NA NA 2.29 3.54 

24 Others 16556 19083 18921 14.29 3.71 3.20 7.09 

 All 18036 19101 20195 11.97 5.04 5.28 7.39 

*NA- Not Available, NC- Not Computed, in 2014 and 2018 Others includes Filariasis, Tetanus, HIV/AIDS, other STD, Jaundice, worm 

infections, under nutrition, obesity, ear disease injuries (when main symptoms are not clear), in 2004 others includes: worm infestation, 

hepatitis/jaundice, under nutrition, sexually transmitted disease, tetanus, fialariasis, other diagnosed/undiagnosed ailments, ear 

disease(hearing). 

5.3.2 Direct and indirect medical expenditure as a share of total expenditure  

Table 5.2 shows the direct and indirect medical expenditure as a share of total expenditure in 

2004, 2014, and 2018. The overall share of direct medical expenditure (DME) on 

hospitalization decreased by 4% (from 93% in 2004 to 89% in 2018). Between 2004 and 

2018, the share of DME for any NCD reduced from 93% to 91% and that for any CD reduced 

from 92% to 88%. Among NCDs, the share of DME was the highest for heart disease (95%) 

and the lowest for both neurological disease and thyroid/goiter (90%) in 2004. In 2014, it was 

the highest (shared) for heart disease, bone disease and injury/accident (93%) and the lowest 

for eye disease (86%). In 2018, the share of DME was the highest for heart disease (93%) and 

the lowest for diabetes, thyroid/goiter and blood disease (88%). Across all the CDs, in 2004, 

the DME was the highest for both fever and acute upper respiratory infection (93%) and the 

lowest for skin disease, diarrhea and gastrointestinal (91%). In 2014, it was the highest for 

gastrointestinal diseases (90%) and the lowest for diarrhea (84%). In 2018, the DME for CDs 

was the highest for skin disease, acute upper respiratory infection, and tuberculosis (90%) 

and the lowest for diarrhea (83%). 
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Table 5.2 Direct and indirect medical expenditure as a share of total expenditure by 

type of morbidity in India based on a 365-day reference period at 2018 prices, 2004-18  

Sr. No.  

 

Type of Morbidity 

Direct medical expenditure as a 

share of total expenditure 

Indirect medical 

expenditure as a share of 

total expenditure 

2004 2014 2018 2004 2014 2018 

Non-communicable Disease 93 91 91 7 9 9 

1 Diabetes 93 89 88 7 11 12 

2 High Blood Pressure 92 88 90 8 12 10 

3 Heart Disease 95 93 93 5 7 7 

4 Asthma 91 88 87 9 12 13 

5 Thyroid/ Goiter 90 89 88 10 11 12 

6 Genitourinary 92 91 91 8 9 9 

7 Cancer 93 91 91 7 9 9 

8 Neurological 90 91 90 10 9 10 

9 Mental Disease 91 89 89 9 11 11 

10 Blood Disease 91 89 88 9 11 12 

11 Eye Disease 91 86 89 9 14 11 

12 Bone Disease 93 90 90 7 10 10 

13 Back or Body Ache NC 86 91 NC 14 9 

14 Injury/Accident 93 90 90 7 10 10 

Communicable disease 92 88 88 8 12 12 

15 Fever 93 87 87 7 13 13 

16 Cough but not TB 92 89 87 8 11 13 

17 Diarrhea 91 84 83 9 16 17 

18 Skin Disease 91 86 90 9 14 10 

19 Acute Upper Respiratory 93 89 90 7 11 10 

20 Gastrointestinal 91 90 89 9 10 11 

21 Tuberculosis 92 85 90 8 15 10 

Maternal and Child Health NC NC 89 85 NC 15 

22 Obstetric NC 90 90 NC 10 10 

23 Child Birth NC 84 85 NC 16 15 

24 Others 93 89 89 7 11 11 

All 93 89 89 7 11 11 

*NC- Not Computed *NA- Not Available, Direct Medical Expenditure Includes: Doctor’s fee, medicine, diagnostic tests, bed charge, 

other medical expenses like-attendant charge, physiotherapy, blood, oxygen etc., Indirect Medical Expenditure Includes: Transport for 
patient, other non-medical expenses like-food, transport for others, lodging charge etc. 

 

5.3.3 Disease-wise predicted out-of-pocket expenditure on hospitalization 

Table 5.3 presents the regression result of the two-part model and the predicted out-of-

pocket-expenditure on hospitalization. Keeping diabetes as a reference category, the 

regression result shows that the probability of incurring expenditure on hospitalization for 

high blood pressure was 26% less in 2004, 25% less in 2014, and 27% less in 2018. For heart 

disease, it was 35% higher than diabetes in 2004, 48% higher in 2014, and 47% higher in 

2018. In the case of cancer, the probability of incurring expenditure on hospitalization was 
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49% higher than for diabetes in 2004, 110% higher in 2014, and 60% higher in 2018. For 

mental disease, it was 10% higher than diabetes in 2004, 61% higher in 2014, and 49% 

higher in 2018. The unadjusted OOP was comparatively lower than the predicted expenditure 

in 2004, 2014, and in 2018 as well. However, for a few diseases like neurological disorder, 

heart disease, and mental disease, it was higher than the predicted expenditure in 2004 and 

2014. However, by 2018, the gap between the unadjusted OOP and the predicted expenditure 

has narrowed down or become smaller than the predicted expenditure.  

Table: 5.3 Disease-specific predicted out-of-pocket expenditure on hospitalization 

(based on a 365-day reference period) as derived from the two-part regression model in 

India, 2004-18 

Background 

characteristics  

2004 2014 2018 

Predicted 

expenditure 

Unadjuste

d OOP 

Predicted 

expenditur

e 

Unadjuste

d OOP 

Predicted 

expenditur

e 

Unadjuste

d OOP 

Diabetes 18406 13883 18791 15267 18812 15880 

High Blood Pressure 13711 12654 13753 14284 12765 21040 

Heart Disease 28520 36014 32201 40995 35612 39433 

Asthma 10309 8964 14652 13770 16366 16323 

Thyroid/ Goiter NA NA 17615 15968 NA 23124 

Genitourinary 25335 9516 30782 24291 28942 25248 

Cancer 36280 20591 58063 57184 47368 64985 

Neurological 24586 37191 21440 25391 27325 25462 

Mental disease 20344 26053 34055 25363 37152 29855 

Blood disease 12848 15256 19678 14805 10351 14204 

Eye Disease 10967 10190 9253 10072 11069 10710 

Bone Disease 20864 10607 25290 24041 29886 26815 

Back or Body Ache NA NA 22838 18006 23590 22792 

Injury/Accident 21155 19863 22100 26018 27067 27899 

Fever 7896 20874 10179 8254 10745 9737 

Cough 8949 6432 13557 14036 11339 9284 

Diarrhea 5728 6803 6821 5455 5311 5016 

Skin disease 11908 4050 13962 11733 18439 25909 

Acute upper 

respiratory 

11837 11885 17364 12955 14631 19030 

Gastrointestinal 15701 9805 20123 18307 21488 19296 

Tuberculosis 14040 12212 12565 13089 24435 35564 

Obstetric NA NA 11982 12836 13795 12322 

Child Birth NA NA 8856 8316 8530 8825 

Others 16034 15731 18245 16635 15745 13910 
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Figure 5.1 presents the disease-wise change in the predicted OOP expenditure between 2004 

and 2018. The highest change in the predicted OOP was seen in cancer (from ₹36280 to 

₹47368), followed by mental disease (from ₹20344 to ₹37152) and acute upper respiratory 

disease (from ₹11837 to ₹14631). While the predicted health expenditure increased for some 

diseases between 2004 and 2018, it declined for other diseases. For instance, it declined for 

blood disease from ₹12848 to ₹10351, for high blood pressure from ₹13711 to ₹12765, and 

for diarrhea from ₹5728 to ₹5311.  

Fig 5.1: Disease-wise predicted OOP at 2018 constant prices in India, 2004 and 2018 

 

 

Figure 5.2 presents the disease-wise change in the unadjusted OOP from 2004 to 2018. The 

unadjusted OOP increased for most of the diseases between 2004 and 2018. The increase in 

the unadjusted OOP was the highest for cancer (from ₹20591 to ₹64985), followed by 

genitourinary diseases (from ₹9516 to ₹25248) and gastrointestinal diseases (from ₹9805 to 

₹19296). However, it reduced for other diseases like neurological disease (from ₹37191 to 

₹25462), blood disease (from ₹15256 to ₹14204), and diarrhea (from ₹6803 to ₹5016).  



89 
 

Fig 5.2: Disease-wise unadjusted OOP in India, 2004 and 2018 
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5.4 Conclusion 

In this chapter, we estimated the mean expenditure and the mean OOP by type of disease in 

2004 and 2014 for India. The estimates are for those hospitalized in the given reference 

period. The following are the salient findings. 

  First, we found that the overall mean expenditure among inpatients increased by 6% and that 

disease-specific spending increased as well. Second, the share of OOP shifted slightly from 

direct medical expenditure (from 93% in 2004 to 89% in 2014) to indirect medical 

expenditure (from 7% in 2004 to 11% in 2014). Third, the two-part model analysis showed 

that the OOP expenditure was higher among older persons than the younger ones, whereas 

the mean expenditure varied by MPCE quintile, level of education, social group, religion, 

sex, type of residence, employment status, and size of household. Fourth, disease-specific 

OOP expenditure was the highest for cancer, followed by heart disease and injury/accident. 

The predicted expenditure was also the highest for cancer, followed by heart disease and 

mental disease. 

Rising income, advancing medical technology, inflation, changing disease pattern, population 

ageing, and financing and management of health care are some of the leading factors 

associated with rising health spending. We believe that the estimates are underestimated 

possibly due to recall lapse as data are collected in a reference period of one year. 
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CHAPTER SIX 

ISSUES AND CHALLENGES IN ESTIMATING CATASTROPHIC HEALTH 

SPENDING IN INDIA5 

6.1 Introduction 

Estimation of out-of-pocket (OOP) expenditure and catastrophic health spending (CHS) are 

gaining increasing attention in public health research of developing countries (Amaya-Lara, 

2016; Arsenijevic et al, 2013; Rashad & Sharaf, 2015; Van Doorslaer et al., 2007; Xu et al., 

2003). The high OOP expenditure reduces access to health care, increases irrational use of 

drugs, reduced consumption of food and basic necessities, increase poverty and long-term 

impoverishment and makes poor poorer (Wagstaff & Doorslaer 2003; Pannarunothai & Mills 

1997; Hjortsberg, 2003; Garg & Karan 2009; Bonu et al., 2007; Whitehead et al, 2001). 

Theoretical perspective and systematic review on adverse economic consequences of health 

shock and high out-of-pocket expenditure have been documented (Alam and Mahal 2016). 

The CHS is usually relate the household out-of-pocket spending on health care and the 

economic well-being of the household (Xu et al., 2003; van Doorslaer et al., 2007). While 

income data in developing countries suffers from under-reporting and unreliable, the 

consumption expenditure data are generally recommended and used to reflect the economic 

well-being of household (World Bank 2000; Van Doorslaer et al., 2006). Data on 

consumption expenditure is preferred to income for conceptual (long term prospects, less 

fluctuation, capture differentials in consumption due to accumulation of assets and credits) 

and economic reasons (under-reporting, net tax and capture government transfer) in low 

resources setting (Meyer & Sullivan., 2003). 

                                                           
5A revised version of this chapter has been published in सरे्वक्षण,  

 Suggested citation: Mohanty, S. K., Kastor, A., & Dwivedi, L. K. (2018). Issues and challenges in estimating 

catastrophic health spending in India. सरे्वक्षण, 19-35. Link: 

http://mospi.nic.in/sites/default/files/publication_reports/sarvekshana_104.pdf 

http://mospi.nic.in/sites/default/files/publication_reports/sarvekshana_104.pdf
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Data quality on consumption expenditure, household health spending and use of appropriate 

method is paramount in estimation of catastrophic health spending and impoverishment due 

to health payment. Estimates of consumption expenditure vary due to survey designs and 

survey priorities (consumption surveys, living standard survey, health surveys etc.). In 

economic literature, a large number of studies documented that a single question on total 

monthly consumption expenditure is more likely to underreport the expenditure as compared 

to those with disaggregated categories (Winter, 2004) while extensive list of expenditure 

items yields reliable consumption data (Deaton, 1997; Pradhan 2001; Lanjouw & Lanjouw 

2001). The number of questions canvassed to estimate consumption expenditure varies from 

a single question to overlarge number of questions depending on the type of surveys and 

context. Besides, the recall periods (7 days/30 days/365 days) vary within and among 

countries. For example, in India, the National Sample Survey (India) in their health surveys 

(71st round, 2014-15) canvassed a single question on consumption expenditure while the 

consumption expenditure surveys (68th round, 2011-12) canvassed a large number of question 

to derive a single variable on consumption expenditure. Further, the quality of consumption 

data depends on recall periods and structure of consumption questions. With respect to 

method, the estimates of CHS are derived using two alternative approaches, both based on 

ability to pay but estimates vary largely due to the type of method used (Berki, 1986, Xu et 

al. 2003).  

The aim of this chapter is to outline the issues and challenges in estimating catastrophic 

health spending in India. Reliability of consumption expenditure and data on medical care 

across surveys and over time have been examined.  The chapter has been conceptualized with 

the following rationale. First, the out-of-pocket health spending in India remained high over 

time (71% in 2004 and 69% in 2014) and leading to distress financing and increasing the 

poverty level (Joe W 2015; Garg & Karan 2009). The recently released National Health 
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Policy, 2017 aimed to reduce the extent of catastrophic health spending by 25% by 2025 from 

its current level by increasing public spending on health. Second, the increasing prevalence of 

non-communicable diseases, increasing use of technology, and the demographic transition 

leading to increase household health spending across socio-economic groups. The household 

health spending is growing faster at least twice compared to overall economic well-being of 

the household (Mohanty et al., 2016). Third, the estimate of CHS varies across and within the 

survey owing to type of method used and the data quality. The health surveys that provides 

detailed information on health expenditure, used a single/few question on consumption 

expenditure. Similarly, the consumption expenditure surveys use detailed question on 

consumption expenditure but limited information on morbidity and health care. 

Understanding merits and limitations of these surveys are a prerequisite to arrive reliable 

estimates of CHS in India. 

6.2 Data and Method 

6.2.1 Data 

The National Sample Survey (India) is the official statistical system of Government of India 

that has been conducting large-scale population based surveys on various socio-economic and 

health issues in the country since its inception in 1950. Till date, 74 rounds have been 

completed and these data are largely used among researchers, government and various 

organizations. Among various rounds of the survey, the morbidity and health care surveys in 

60th round (carried out during January-June 2004), the social consumption in 71st round 

(carried out during January-June 2014) referred as health surveys, and the consumption 

expenditure survey of the 61st round (July 2004-June 2005), 66th round (July 2009-June 2010) 

in 2009-10 and 68th round (July 2011-June 2012) have been largely used in estimating the 

catastrophic and impoverishment effect of health spending in India. The consumption surveys 
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aimed to provide the economic well-being of the population including estimation of poverty 

and inequality and the health surveys intended to provide morbidity and health care spending 

of households. These surveys were nationally representatives and provide comprehensive 

information on morbidity and health care expenditure on outpatient and inpatient visit for 

every member of the population.  

Two rounds of health surveys are similar in instrument, design and provide vivid information 

on health and health spending. A large number of scientific publications, research reports and 

the policy documents have been published using data from these two rounds of the surveys. 

Studies derived from these surveys often used the consumption expenditure in understanding 

the economic gradient of health care. Though health surveys covered extensive information 

on morbidity, health spending for each member by episode but there are only one/ a few 

questions on consumption expenditure in these surveys. On the other hand, the consumption 

expenditure surveys collect five questions (expenditure on medicine, test, doctor’s fees, 

hospital charges and other medical expenses) of household health spending on hospitalization 

(referred as institutional health spending) in a reference of one year and five questions on out-

patient visit (referred as non-institutional health spending) as a part of consumption surveys. 

Questions on consumption are extensive and similar over time. Findings from these surveys 

are available in reports of respective rounds (NSS 2006a; NSS 2006b; NSS 2014; NSS 2016). 

We have used the unit data from 60th and 71st round of health surveys and the 61st and 68th 

round (type 1) of consumption survey to examine the similarities and variation in health and 

consumption variables across surveys and over time.  

6.2.2 Method 

Annual per capita consumption expenditure (APCE) and annual household health expenditure 

(AHHE) are two key variables used in the analyses. The APCE has been derived from the 

monthly per capita consumption expenditure (MPCE). Since surveys were carried out at 
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different point of time between 2004 and 2014, we have converted the consumption and health 

expenditure of 2011-12 and 2014 at 2004-05 prices (constant prices). Descriptive statistics, 

kernel density curve and ordinary least square regression are used in the analyses. In literature 

there are two methods used in estimating the CHS. In the most simplistic approach, out-of-

pocket health spending exceeding fixed proportion of health spending (>10%) is termed as 

CHS (Berki, 1986). Mathematically, health spending is defined as catastrophic if T /X ≥10 

……………….. (1) 

Where T is the OOPE, X is the consumption expenditure 

The second approach defined CHS based on the capacity to pay (CTP) and defined as   

T / [X-f (X)] ≥ 40 ………… (2) 

Where f(X) is the subsistence expenditure (Xu et al. 2003). The cut-off of 10% or 40% is a 

normative decision. Estimates from these two approaches are not consistent. 

6.3 Results 

Fig 6.1 shows the plot of kernel density curve of MPCE from four rounds of health and 

consumption surveys during 2004-14 at 2004-05 prices. All these curves had a single mode at 

about 400-500 rupees. In general, the patterns of density function of MPCE from 

consumption surveys and health surveys are similar. However, the density curve from 

consumption survey has shifted rightward over time, due to improved standard of living. 

Also, the MPCE from consumption survey is smoother than the health survey. On the other 

hand, the MPCE from health survey is also similar and had shown heaping to the right in both 

the periods. Since MPCE from health surveys are derived using few questions, there are 

humps suggesting evidence of digit preference at 1000, 1500, 2000 etc. A higher proportion 

of the households in health surveys reported lower level of consumption expenditure as 
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compared to that from consumption surveys over time. The estimates of consumption 

expenditure from consumption survey appeared to be reliable. 

Fig 6.1: Kernel density curve of monthly per capita consumption expenditure from 

consumption and health survey in India, 2004-14 

     

 

 

Fig 6.2 (a) shows the plot of kernel density curve of household annual health expenditure on 

hospitalization (annual institutional health expenditure) from consumption survey (2004) and 

health survey 2004-05. The modal points from both surveys are at about 2000 rupees. The 

annual institutional health expenditure from health survey is smoother than the consumption 

survey. There is evidence of digit preference at 5000, 10,000, 15,000 etc. in consumption 

survey. A higher proportion of the households in consumption survey is at lower level of 

health spending as compared to health surveys. Fig 6.2 (b) plot of kernel density curve of 

household annual health expenditure on hospitalization (annual institutional health 

expenditure) from consumption and health surveys of 211-12 and 2014 respectively. The 
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general pattern of density curves remained similar but the curve shifted rightward suggesting 

increased health spending over time. 

Fig 6.2 (a): Kernel density curve of health expenditure on hospitalization from 

consumption and health survey, 2004-05 

 

 

Fig 6.2 (b): Kernel density curve of health expenditure on hospitalization from 

consumption and health survey, 2011-12 and 2014 at 2004-05 prices 

      

 

 

Table 6.1 presents the distribution of APCE and annual household health expenditure on 

hospitalization at 2004-05 prices from health surveys and consumption expenditure surveys 
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during 2001-14. The APCE from health survey was lower than that from consumption survey 

over time. For example, the APCE was 8319 rupees from consumption survey as compared to 

7282 rupees from health survey during 2004-05. The mean values of consumption 

expenditure from health surveys were lower at all level of distribution. Ratio of MPCE from 

consumption and health survey suggests that the underestimation of consumption expenditure 

was relatively higher among richer population. In the case annual household health 

expenditure on hospitalization, the mean spending was lower from consumption survey 

compared to health surveys except 5th and 10th percentile. 

 

Table 6.1: Descriptive statistics of annual per capita consumption expenditure and 

annual health expenditure of household on hospitalization (in Indian rupees) at 2004-05 

prices from consumption and health surveys in India, 2004-14 

Annual per capita 

consumption 

expenditure/annual 

health expenditure 

on hospitalization 

Period 1  Period 2  Ratio of annual per capita 

consumption and health 

expenditure from 

consumption and health 

surveys 

Period 1         Period 2 

Consumption 

survey, 2004-

05 

Health 

Survey 

2004 

Consumptio

n survey 

2011-12  

Health 

Survey 

2014 

Annual per capita consumption expenditure 

  5th Percentile 3387 3072 4309 3618 1.10 1.19 

10th percentile 3975 3650 5092 4344 1.09 1.17 

25th percentile 5255 4867 6841 5791 1.08 1.18 

50th percentile 7447 6692 10023 8267 1.11 1.21 

75th percentile 11667 10139 15861 12410 1.15 1.28 

95th percentile 25374 20278 34010 27509 1.25 1.24 

Mean 8319 7282 10984 9160 1.14 1.20 

N 124644 73863 101662 65925 
  

Annual health expenditure on hospitalization 

5th Percentile 200 150 278 214 1.33 1.30 

10th percentile 315 350 426 395 0.90 1.08 

25th percentile 775 1045 1084 1156 0.74 0.94 
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50th percentile 2200 3150 2880 3570 0.70 0.81 

75th percentile 6000 8774 7399 10193 0.68 0.73 

95th percentile 24000 32000 28800 38080 0.75 0.76 

Mean 7262 6234 8096 9785 1.16 0.83 

N 13359 31510 16009 46688 

  

 

6.3.2 Monthly per capita consumption expenditure and annual household health 

expenditure on hospitalisation from consumption and health surveys, 2014-15 

 

Table 6.2 (a) presents result of regression analysis by using the MPCE at 2004-05 prices as 

dependent variables. The MPCE has been regressed over time and across surveys and the 

MPCE from consumption expenditure survey in 2004-05 is taken as the refernce. The 

rationale is to understand to what extent the MPCE has changd across surveys / over time. 

We found that the MPCE from health survey in 2004 (simillar time period) was lower by 136 

rupees as compared to consumption survey in same year. The MPCE from same surveys over 

time (2004-05 and 2011-12) has increased by 310 rupees and suggesting increase in standard 

of living of the population. However, MPCE from health survey of 2014 has only increased 

by 41 rupees suggesting underestimation of consumption expenditure in 2014 health survey. 

If the reportings of consumption expenditure were true in both surveys, the estimates would 

have been simillar or higher than that of 2011-12.  The coeffcients are significant for all time 

period. 

 

Table 6.2 (a): Regression result of trends in monthly per capita consumption 

expenditure from consumption and health surveys in India, 2004-14 

  

Coefficie

nt T-statistics 95% CI 

 Survey Type and Period 

  

Lower Limit Upper Limit 

Consumption expenditure survey, 2004-05 (Reference)  

  

  

Health expenditure survey, 2004 -136 -19.59 -149 -122 
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Consumption expenditure survey, 20111-12 310 49.17 298 323 

Health expenditure survey, 2014 41 5.67 27 55 

Constant 852 201.27 843 860 

 

Table 6.2 (b) presents the result of regression analysis by using annual household health  

expenditure on hospitalisation (AHEH) from health survey, 2004 as dependent variables. The 

AHEH has been regressed over time and across surveys and the AHEH from health survey in 

2004 is taken as the refernce. We found that the annual household health  expenditure from 

consumption survey in 2004-05 was lower by 136 rupees than the health survey in 2004. The 

annual health expenditure on hospitalisation during 2004 and 2014 (health survey) was 

increased by 1584 rupees. The annual household expenditure on hospitalisatin from 

cosnumption survey in 2011-12 showed 804 rupees lower than health survey 2004 suggesting 

underestimation of health expenditure in consumption expenditure surveys. All the 

coeffcients are signifiacant in the regression model. 

 

Table 6.2 (b): Regression result of trends in annual household health expenditure on 

hospitalisation from consumption and health surveys in India, 2004-14 

 

  Survey Type and Period Coefficient T-statistics 95% CI 

Health expenditure survey, 2004 ( R) 

  

Lower Limit Upper Limit 

Consumption expenditure survey, 2004-05 -2196 -8.61 -2696 -1696 

Consumption expenditure survey, 20111-12 -804 -3.35 -1274 -334 

Health expenditure survey, 2014 1584 8.79 1231 1937 

Constant 8904 63.99 8631 9177 

 

6.3.3 Studies on catastrophic health spending: How are they affected? 

 

Increasing number of studies are estimating catastrophic health spending and impoverishment 

effect of health spending. Table 6.3 presents list of ten studies that provide estimates of CHS/ 

discuss methodological limitation of such estimates in India. We have classified these studies 
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into three categories; a) five studies estimated CHS using consumption expenditure survey; b) 

four studies estimated CHS from health surveys; c) one study used both consumption and 

health survey. The estimates from these studies differ not only due to varying time and nature 

of survey but also due to method used within the same data set. Studies derived from 

consumption expenditure surveys had underestimated the extent of catastrophic health 

spending because the health expenditure in these surveys are underestimated. On the other 

hand, studies based on health survey are more specific but have single/few question on 

consumption expenditure. These findings have specific relevance on methodological 

limitations in estimating CHS (Bonu et al., 2009). Estimates derived under method 1 is not 

suitable and method 2 yields more reliable estimates. The correlation coefficient of CHS 

under alternative method was weak (0.69). 

 

Table 6.3: Studies on catastrophic health spending in India based on NSS data 

Authors Data Source,  

round and type 

(India) 

Title CHS is defined as 

fixed proportion 

of  household 

consumption 

expenditure (> 

10%) (Method 1) 

CHS is defined as 

higher than 40% 

of capacity to 

pay/non-food 

expenditure 

(Method 2) 

1.Bonu, 

Bhushan and 

Peter., 2007 

NSS consumption 

survey (61st 

round), 2004-05 

Incidence, intensity and correlates 

of catastrophic out-of-pocket health 

payments in India 

CHS was estimated 

at 13.1% 

CHS was estimated 

at 5.1% 

2. Selvaraj and 

Karan, 2009 

NSS consumption 

survey, 1999-2000 

and 2004-05 

Deepening health insecurity in 

India: evidence from national 

sample surveys since 1980s.  

Catastrophic health 

spending has 

increased from 

10.8% in 1999-200 

to 15.4% by 2004-

05 

Not computed 

3. Ghosh (2010) NSS consumption 

survey, 1993-94 

and 2004-05 

Catastrophic payments and 

impoverishment due to out-of-

pocket health spending: The effects 

of recent health sector reforms in 

India, EPW 

OOP payment 

expenditure 

exceeding 10% of 

total household 

consumption 

expenditure was 

13% in 1993-94 

and 15.4% by 

2004-05 

Not computed 

4. Raban, 

Dandona, R., 

and Dandona, 

NSS consumption 

survey 2004-05 

and 2009-10,  

Variations in catastrophic health 

expenditure estimates from 

household surveys in India, WHO 

CHS was estimated 

at 3.8% in 2004-05 

and 3.5% in 2009-

CHS was estimated 

at 14.0% in 2004-05 

and 13.9% in 2009-
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Fig 6.3 presents the estimates of CHS under alternative methods for bigger states of India. In 

every state, the estimate of CHS based on  method 1 (10% of households consumption 

expenditure)  is lower than that of method 2 (40% or more households capacity to pay). The 

differences were highest in the state of Andhra Pradesh and lowest in Delhi. The CHS uder 

both the method were highest in Kerala and lowest in Assam.  

 

 

 

L. (2013). Bulletin 10 10 

5. Bonu et al., 

(2009) 

NSS,  Health 

survey 2004 

Incidence and correlates of 

catastrophic maternal health care 

expenditure in India, Health Policy 

and Planning 

are better than 

measures based on 

proportion of 

health expd (16%) 

CHS estimates 

based on capacity to 

pay (51%) 

6. Goli et al., 

(2016) 

NSS,  Health 

survey 2014 

High Spending on Maternity Care 

in India: What Are the Factors  

CHS on maternal 

care in 2014 was 

51% compared to 

16% in 2004 

Not computed 

7. Tripathy et 

al., (2016) 

NSS,  Health 

survey 2014 

Cost of hospitalisation for non-

communicabe diseases in India: are 

we pro-poor 

52% of 

hospitalisation 

episode due to non-

communicable 

diseases were 

carastrophic 

Not computed 

8. Mohanty and 

Kasor (2017) 

NSS,  Health 

survey 2004 and 

2014 

Out-of-pocket expenditure and 

catastrophic 

health spending on maternal care in 

public 

and private health centers in India: a 

comparative study of pre and post 

national 

health mission period 

Not computed CHS on institutional 

delivery had 

declined from 56% 

in 2004 to 25% by 

2014 

9. Mohanaty, 

Kim, Khan and 

Subramanium 

(2018) 

NSS consumption 

survey 2011-12 

Geographical variation in household 

and catastrophic health spending in 

India:Assessing the relative 

importance of villages, districts and 

states, 2011-12 

Not computed CHS was estimated 

at 23% and varies 

enoromusly across 

states of India 

10.Pandey et al., 

(2018) 

NSS consumption 

survey 1993-94, 

1999-2000, 2004 

and 2011-12. NSS 

health survey 

1995-96, 2004 and 

2014 

Trends in catastrophic health 

expenditure in India: 1993 to 2014 

Both consumption 

and health surevy 

showed increase in 

CHS in India over 

time  

Not computed 
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Fig 6.3: Percentage of households incurring catastrophic health spending under 

alternative methods of estimation, 2011-12 

 

Table 6.4 present the cross classification of CHS by two alternate methods. About 62% 

households classified as catastrophic under method 2 were also classified as catastrophic 

under method 1 while 33% classified as catastrophic under method 1 were not classified in 

method 2. Similarly, about 2% households were not classified as incurring catsrophic health 

spending were classified as incurring catastrophic health spending in method 1.  

 

Table 6.4: Percentage of households incurring catastrophic health spending by 

alternative methods in India, 2011-12 

Method 2 Method 1 

 

Total Percent N 

Catastrophic Non-catastrophic 

 Catastrophic 62.28 32.72 100 81475 

Non-catastrophic 2.02 97.98 100 20176 
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6.4 Conclusion 

Estimation of catastrophic health spending is useful exercise for multiple stakeholders; 

academia, researchers, policy makers, international organizations etc. and a key input in 

designing and implementing the health policy. Such estimates are of immense use in India as 

the out-of-pocket expenditure accounts more than two-third of health spending and remained 

unchanged over time. The recent National Health Policy, 2017 aimed at increasing the central 

government spending on health to 2.5% of GDP by 2025 and reducing the catastrophic health 

spending by 25% from its current level. However, the estimates of the CHS in India mostly 

used data from the consumption survey or health survey carried out by the National Sample 

Survey Organisation (India) during 2004-2014. The estimates from these studies vary largely 

across and within survey owing to data and methodological limitations. The aim of this 

chapter is to outline the data limitations and challenges in estimation of catastrophic health 

spending in India. The unit data from four rounds of NSS is used in the analysis. We have 

chosen to limit the focus to NSS data as these data are mainly used in estimation of CHS in 

India. The main issues pertaining to estimation of CHS and availability of variables are given 

below. 

6.4.1 Issues in estimation of CHS from consumption expenditure survey 

 

6.4.1.1 Underestimation of health expenditure  

The annual health expenditure on hospitalization collected in NSS consumption surveys are 

underestimated compared to health surveys. This is possibly due to recall lapse on various 

type of health spending (hospital charges, medicine, test etc.) for all members of the 

household in consumption survey. The underestimation of health spending in consumption 

expenditure leads to lower estimates of catastrophic health spending.  
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6.4.1.2 No disaggregated information on health spending by members of the household 

The household health expenditure in consumption expenditure survey are collected by asking 

aggregate questions on health spending of the household. The health surveys record detailed 

questions on episode of hospitalization for each member in the household and more likely to 

collect reliable data on health expenditure.   

6.4.1.3 No information on morbidity of members of household  

The consumption survey does not provide information on morbidity of members of the 

household. The focus of the consumption survey is on estimating economic well-being and so 

the morbidity data are not recorded. Hence, it is not possible to relate the health spending to 

disease unlike health surveys.  

6.4.1.4 No information on repayment/ insurance coverage 

In consumption survey, there is no question on repayment of health spending. Estimation of 

out-of-pocket expenditure and consumption expenditure required excluding repayment from 

total health expenditure of the household.  

6.4.1.5 No data on health spending of the deceased 

 Literature suggests that health spending in terminal year of life is significantly higher than 

rest of the life (Seshamani and Gray 2004; Zweifel et al., 1999; Ladusingh & Pandey 2013). 

The mean expenditure of a deceased was three times higher (54,637 rupees) than survivors 

(17, 737 rupees). The consumption surveys do not collect the health care cost of deceased. 

Hence, the estimates of catastrophic health spending derived from these surveys are 

underestimated.  
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6.4.2. Issues in estimation of CHS from health survey 

6.4.2.1 Consumption expenditure are under-estimated 

Evidence and literature suggest the limitations of a single /few questions in capturing true 

consumption expenditure of the household. The MPCE derive from health surveys is 

significantly lower than that from consumption surveys over time. Hence, the estimates on 

CHS derive from health surveys are largely affected.  

6.4.2.2 No segregation on food and non-food expenditures that is used to estimate 

catastrophic health spending 

Estimates of CHS using WHO recommended method required data on food expenditure. 

Since such variables are not available in these surveys, there is difficulty in using this method 

in estimating CHS.  

6.4.2.3 Limited information on health expenditure of the deceased  

The NSS data provides expenditure of deceased who are hospitalized. However, the medical 

expenditure of the deceased on out-patient care are not collected. Many elderly avail services 

at home and from out-patient. 

6.4.2.4 Reference period of out-patient is small, only 15 days 

Reference period for out-patient services is 15 days. This reference period is relatively shorter 

which does not capture the household spending on out-patient visit. 

6.4.3 Methodological Limitations 

The choice of method directly affects the estimates of CHS. In literature two methods are 

used and it has been established that the estimates based on fixed proportion of consumption 

expenditure is not suitable as it is not sensitive to poor and low-income groups. A small 

amount of health spending to those who are below poverty line is catastrophic. The method 

suggested by Xu (2003) is by far the best practiced methodology in literature. However, in 
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this method, the adjustment to economies of scale by size of household (member) needs to be 

reworked in Indian context. 

We suggest that the data and methodological challenges should be addressed before arriving 

at reliable estimates of catastrophic health spending. Because such estimates have larger 

relevance for health policy, we suggest the following to derive reliable estimates of 

catastrophic health spending in India. 

1. An abridged version of consumption schedule should be integrated in health surveys. 

Since health surveys provide comprehensive information on health expenditure, 

integrating an abridge version of consumption expenditure would be useful. It may provide 

close estimates of MPCE and estimate on food and non-food expenditure.  

2. Longitudinal study to track the health spending of the households: It is suggested to 

undertake a longitudinal study that will periodically collect data on health spending (say in 

three months). Because, one-year period is long to recollect the health spending on 

hospitalization. Similarly, outpatient health expenditure in 15 days’ reference period may 

not be suitable for deriving estimates of health spending for one year. Regular collection of 

data in an interval of three months may provide robust estimate of household health 

spending.  
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CHAPTER SEVEN: 

ADDRESSING DATA AND METHODOLOGICAL LIMITATIONS IN 

ESTIMATING CATASTROPHIC HEALTH SPENDING AND IMPOVERISHMENT 

IN INDIA, 2004-186 

7.1 Introduction 

Reliable estimates of catastrophic health spending and medical impoverishment are 

increasingly sought by national and state governments, public health professionals, 

international organizations, and developmental partners. Catastrophic health spending(CHS) 

is one of the monitoring indicators of health-related SDGs and financial risk protection. 

Available estimates of CHS are incomplete owing to data and methodological constraints and 

the use of varying analytical approaches. Varying estimates from the same data source or 

from different but contemporaneous surveys are counterintuitive to policy makers, planners, 

and researchers (Hsu et al, 2018; Cylus et al, 2018). In this chapter, we demonstrate how to 

overcome these constraints by estimating CHS and impoverishment using a unique approach 

and appropriate data source in the Indian context.   

In health economics literature, two methods, namely, the budget share (BS) and capacity-to-

pay (CTP) methods are used to estimate catastrophic health expenditure. The BS method 

defined health expenditure as catastrophic if the household’s out-of-pocket (OOP) payment to 

household consumption expenditure/income exceeds a pre-defined (threshold) limit (Berki, 

1986). Varying thresholds are feasible and a threshold of 10% is commonly used in defining 

CHS. The CTP approach defines health expenditure as catastrophic if OOP payments exceeds 

40% of capacity to pay (Xu k et al, 2003). Capacity to pay (CTP) is derived in multiple ways; 

                                                           
6 A revised version of this chapter has been published in IJEH  

Suggested citation:  Mohanty, S. K., & Dwivedi, L. K. (2021). Addressing data and methodological limitations 

in estimating catastrophic health spending and impoverishment in India, 2004–18. International journal for 

equity in health, 20(1), 1-18.  DOI: 10.1186/s12939-021-01421-6 
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a) total household expenditure less subsistence expenditure b) total household expenditure 

less of food expenditure and c) total household expenditure less of poverty line. Each method 

has some merits and limitations and empirical results from both these approaches in various 

country settings have been discussed elsewhere (Hsu et al, 2018; Cylus et al, 2018; 

Arsenijevic et al, 2013).  Estimates based on capacity to pay (CTP) are pro-poor, take into 

account equity concerns, and are recommended by the WHO. This is because loss of welfare 

due to OOP payments for health care is higher among the poor than among the rich, as poor 

households resort to borrowing and selling assets, underutilise or do not seek health care due 

to lack of resources while rich people meet OOP payment through income or savings. 

However, this method does not capture the absolute hardship associated with OOP payment, 

does not consider savings/borrowings and lifetime consequences of health shock (Wagstaff 

A, 2019). The budget share approach is easy to compute, required limited data but not 

sensitive to poor. Literature also suggests that households without health insurance, poor 

households, and elderly households, and large households, households in rural areas and 

households with chronically sick members are more likely to incur CHS (Arsenijevic et al, 

2013; Rashad & Sharaf, 2015).   

In India, the health surveys (HSs) of 2004 and 2014 and the consumption survey (CSs) of 

2004 and 2011-12 – conducted by the National Sample Survey (NSS) – have been the main 

basis of estimating CHS and provide evidences for national and state policy (NSSO, 2006; 

NSSO, 2014; NSSO, 2016). While the HSs collected comprehensive information on 

hospitalization, outpatient visits, health expenditure, and reimbursement, it had canvassed 

few questions on consumption expenditure. The HSs did not collect data on the food 

expenditure of households, which used to be the basis for estimating CHS in India. The CSs 

collected detailed information on household consumption. Unlike in the HSs, the questions 

on health expenditure in the CSs were limited and were canvassed at the household level. 
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Surveys with fewer questions yield lower estimates compared to those with detailed questions 

(Lu C et al, 2009). With regard to the suitability of data, the HSs are ideal for estimating 

CHS, but researchers often cite the non-availability of information on food expenditure as the 

reason for not using the CTP approach.  

A large body of literature suggests that the high OOP payment are positively associated with 

CHS and distress financing, and increases the probability of poverty and impoverishment 

(Karan et al, 2014; Joe W, 2015; Hooda SK, 2017; Van Doosler et al, 2006; Garg et al, 2009; 

Kumar at al, 2015; Wagstaff et al, 2018). The risk of CHS is said to be higher among the rich 

(Pandey et al, 2018b), possibly due to choice of methods.  Impoverishment, defined an 

increase in poverty level owing to OOP payment for health care is an important measure of 

financial protection. The impoverishment effect of health spending is estimated using 

international, national and regional poverty lines or from subsistence expenditure along with 

household income/consumption expenditure (Garg et al, 2009; Ladusingh & Pandey, 2013). 

About 12 million households in India (accounting for 6.2% of the population in 2004) were 

impoverished due to health spending and impoverishment was higher for those using 

outpatient care than inpatient care (Berman et al, 2010). Over two-thirds of household resort 

to OOP payment for health care in India and it remained high over time (MoHFW, 2017).  A 

growing number of studies have highlighted the high OOP payment for varying health 

services in India (Pandey et al, 2018a; Dash & Mohanty, 2019). Among others, low insurance 

coverage, high cost of treatment, increased income level, low public spending on health, type 

of diseases and increased use of private health centers are leading factors of high OOP 

(Kastor & Mohanty, 2018; Pandey et al, 2018a). 

In response to the high OOP payments, CHS and low health care utilization, the Government 

of India and the states governments have implemented several schemes in recent decades. 

Among others, the National Health Mission (NHM) was implemented in 2005; this is the 
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largest conditional cash transfer programme worldwide and has been successful in improving 

maternal care and reducing CHS for maternal care throughout the country (Mohanty & 

kastor, 2017). The Ayushman Bharat Yojana (ABY), implemented in 2018, is the largest-ever 

publicly funded financial protection scheme world (www.ayushmanbharat.co.in/). The 

National Health Policy (MoHFW, 2017) stipulated that central government spending on 

health should increase to 2.5% of GDP by 2025 and the state government spending to 8% of 

respective state budget by 2020 and to reduce CHS by 25% by 2025 (MoHFW, 2017).  

Using the NSS data, estimates of CHS in India are available for hospitalization, outpatient 

services, health services (inpatient or outpatient), maternal care and specific diseases. 

Estimates of CHS for health services varied from 4% to 15% in 2004 and from 15% to 25% 

between 2011-14 (Pandey et al, 2018c, Ghos S, 2011; Mohanty et al, 2018). Two papers in 

the WHO bulletin have highlighted large variations in CHS due to the use of varying methods 

and data sources and suggested standardizing the estimates (Pandey et al, 2018b). A number 

of studies have provided estimates of CHS specific to maternal care; showing large variations 

(Mohanty & kastor, 2017; Bonu et al, 2009; Goli et, al, 2016; Mohanty et al, 2019). Some 

have provided estimates specific to hospitalization by disease (Tripathy et al, 2016; Kastor & 

Mohanty, 2018). Most of these studies on CHS in India used the BS approach, and cited non-

availability of data on food expenditure as reasons for not using the CTP approach. Estimates 

of CHS derived from BS and CTP methods using the same data source are inconsistent (Bonu 

et al, 2009; Mohanty et al, 2018), and estimates derived from budget share method are also 

counterintuitive (classify rich people incurring high CHS) (Cylus et al, 2018; Bonu et al, 

2009). 

In this chapter, we overcome these limitations by linking household consumption and health 

survey to address the data gap and provided estimates for the incidence and intensity of CHS 

and impoverishment from the health surveys of 2004, 2014 and 2018 using the capacity-to-

http://www.ayushmanbharat.co.in/
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pay approach. The contribution of the paper is two-fold. First, it demonstrates how to derive 

estimates of CHS in the absence of data on food expenditure from the health surveys. Second, 

it provides comprehensive estimates of CHS based on hospitalization and outpatient visits 

over three periods of time in the Indian context. The estimates derived are robust, captured 

the equity concern and can be replicated elsewhere in a similar situation.  

7.2 Data and Methods 

7.2.1 Data 

The National Sample Survey is the only data source that provides the opportunity to estimate 

OOP, CHS and impoverishment periodically in India. We have used unit data from the five 

cross-sectional nationwide surveys on consumption and health care carried out by the 

National Sample Survey (NSS), in the country between 2004 and 2018. The consumption 

surveys (schedule 1.0) of 2004 and 2011-12 (henceforth referred to as 61(1.0) and 68(1.0) 

respectively) were population-based surveys specifically designed to estimate poverty, 

inequality, food consumption patterns, calorie intake, and per capita consumption expenditure 

etc. across states by rural and urban areas. The consumption surveys (CSs) recorded 

consumption of over 200 food and non-food items and limited information about outpatient 

and inpatient expenditure, over a reference period of 30 days and 365 days respectively. Data 

on health expenditure in these surveys was collected at the household level rather than the 

individual level and information about reimbursement was not collected in these surveys.  

The HSs (schedule 25.0) of 2004, 2014 and 2017-18 henceforth referred to as 60(25.0), 

71(25.0) and 75(25.0) respectively were population-based health surveys carried out across 

all states and union-territories in India. The reference period for hospitalisation (365 days) 

and outpatient visit (15 days) was uniform in all three rounds of the survey. Typically, the 

HSs record expenditure on health for each episode of hospitalisation, expenditure on maternal 
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care (antenatal, natal, post-natal and immunisation) and reimbursement for member of 

households and provide data at different levels. The comprehensive measures of OOP, CHS 

and impoverishment typically includes all expenditure on hospitalisation, outpatient visit and 

maternal care at the household level. Data on household consumption expenditure was 

collected through a few questions over a 30-day reference period. The estimates derived from 

CSs and HSs are reliable and conducted at regular intervals of time and the details of the 

survey findings are available in national reports (NSSO, 2006; NSSO, 2014; NSSO, 2016). 

We have used these five cross sectional surveys due to the close proximity of the survey 

periods or because they are the most recent survey periods. The NSS surveys used a two-

stage stratified sampling approach, with the first sampling units being village and urban 

blocks and the second being households. All the results including regression analysis were 

reported after assigning the appropriate weight. The cluster and stratification adjustment was 

made in Stata using the “svyset” command. 

7.2.2 Outcome Variables 

Catastrophic health spending (CHS) and impoverishment are two outcome variables in the 

analyses, derived from OOP payment for hospitalisation and outpatient visits. The analytical 

strategy was to capture the aggregate health expenditure of households as some households 

had spent on hospitalisation only, some on outpatient care only, some on both and some did 

not use health services. The NSS data is usually analysed for hospitalisation or outpatient 

visits and not aggregated at household level; our estimates are at household level. We have 

aggregated healthcare payments at the episode level (separately for hospitalisation and 

outpatient visits), derived estimates at the individual and household level to derive household 

expenditure and reimbursement. OOP payments for inpatient and outpatient care were 

standardised to 30 days’ period as household consumption expenditure data was available on 

a monthly basis. OOP payments for health services were derived by combining payment for 



114 

 

both hospitalisation and outpatient services including maternal care. The antenatal, natal, 

post-natal and immunisation received are included in inpatient care as these services are 

received almost a year. Our variable for health expenditure includes expenditure on medicine, 

diagnosis tests, bed charges, physician’s fees, transportation and other expenses.  

7.2.3 Statistical Methods 

A number of methods were used for estimating incidence and intensity of CHS, 

impoverishment, estimation of concentration index and concentration curve and determinants 

of CHS. A brief description of each of methods used is provided below. 

7.2.4 Incidence and Intensity of CHS using the Capacity-to-Pay Approach 

The incidence and intensity of CHS were computed in two steps. In the first step, a household 

was classified as incurring CHS based on their consumption expenditure (C), OOP payments 

for health care (OOP), and subsistence expenditure (SE). In micro data, a household was 

dichotomised as incurring catastrophic health spending (1=yes and 0=no) if their OOP 

exceeded 40% of capacity to pay [40]. In the second step, the households were aggregated in 

order to derive the incidence of CHS. The threshold of CHS of a household is defined as 

Ei  = OOPi/(Ci-SEi) = OOPi/ctpi> 0.4 --------------(1) 

Where ctp is capacity to pay of household. Ei is binary; takes value of 1 if household incurred 

CHS and 0 otherwise. 

Subsistence expenditure (the minimum expenditure of the household for meeting basic needs) 

was computed as the median food expenditure adjusted by the equivalent household size.  

Incidence is estimated based on all sample households (N).  

Incidence of CHS = 1/N  Ei  ---(2) 

Intensity is computed based on those households who had incurred the CHS and defined as  
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Intensity of CHSi = 1/U  ((OOPi/CTPi) -0.4))----(3) 

Where U is the number of households incurring CHS. The intensity of CHS is estimated 

among those households incurring CHS [41,42,43]. The intensity of CHS is estimated only 

for India and not by states due to lower cell size. 

7.2.5 Estimation of Impoverishment 

A non-poor household was said to be impoverished by health payments if their consumption 

expenditure fell short of subsistence expenditure following health expenditure [40], i.e. 

IMPOi: Ci > SEi and Ci-OOPi <SEi - -------------------(4) 

where IMPO is impoverishment, C is household consumption expenditure before OOP 

payment and SE is subsistence expenditure 

The incidence of impoverishment was estimated by summing up the impoverished 

households over all sample households.  

Incidence and Intensity of CHS using the Budget Share Approach 

In computing CHS using the budget share (BS) approach, a household was classified as 

incurring CHS if their OOP for health care exceeded 10% of household consumption 

expenditure, i.e. 

CHSi, BS = OOPi/Ci > 0.1 ----------- (5) 

Where the sub-script i refers to the ith household 

The incidence and intensity was computed in a similar way as defined in equation (2) and (3).  

7.2.6 Estimates at constant prices  

All price sensitive estimates (MPCE, OOP payments, and reimbursements) were presented at 

2018 prices in order to facilitate comparison over time. The state-specific price index 
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(agricultural labourer for rural areas and industrial workers for urban areas) were used in 

deriving the comparable estimates over time.     

7.2.7 Procedure of Estimating CHS and Impoverishment from NSS Data 

CHS and impoverishment were estimated using the CTP approach. To estimate CHS, we 

assumed that the share of per capita food expenditure to per capita consumption expenditure 

by states and place of residence has remained similar in recent times. It should be mentioned 

that the share of per capita food expenditure to consumption expenditure is a key and stable 

economic indicator. In the short run this indicator is less likely to change though it will 

decline in long run (say five years or more) with the expected increase in income level of the 

population. The consumption survey was of 2004 and health survey of 2004 were in same 

year. The consumption survey in 2011-12 and health surveys were in 2014 were with a 

difference of 2 years. However, there was a difference of about 6 years between 2011-12 and 

2017-18 health survey. Since no latest consumption survey was available between we kept 

the distribution constant and mentioned in the limitations. Besides in derivation of CHS, we 

have used the subsistence expenditure. For those households for whom the household 

consumption expenditure is lower than the subsistence expenditure, any OOP for health 

services is catastrophic. Based on these assumptions, we used the following steps to derive 

subsistence expenditure and the capacity to pay from the health surveys. 

Step 1: Estimate share of per capita food expenditure (median) to monthly per capita 

consumption expenditure (median per capita consumption expenditure) from the nearest 

consumption survey year, i.e.  2004 and 2011-12, by each states and for rural and urban 

areas.  

Step 2: Regress household food expenditure and household size for urban and rural areas 

separately (from consumption surveys) for 2004 and 2011-12. 
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ln_foodi= a+ b*ln_hsize i+∑ cjstatei +e-------------------------(1) 

where ln_foodi is the logarithmic transformation of per capita food expenditure of ith 

household, 

ln_hsizei is the logarithmic transformation of ith household size, 

and statei is the ith state/ union territory.  

Step 3: Impute the share of food expenditure from consumption survey to state-specific per 

capita consumption expenditure from the health survey, separately for rural and urban areas, 

in order to obtain food expenditure in the health surveys 

Step 4: Adjust the food expenditure to the equivalent household size in health survey data to 

obtain household subsistence expenditure 

Step 5: If household consumption expenditure is lower than subsistence expenditure, treat the 

household health expenditure as catastrophic.  

Step 6: The incidence of CHS is estimated by using all sample households in the 

denominator irrespective of use of health services. 

7.2.8 Estimation of Concentration Index and derivation of Concentration Curves 

Concentration indices are increasingly used to measure health inequality in population The 

concentration index varies between -1 and 1; the closer the value is to -1, CHS is 

concentrated among the poor (pro-poor); the closer the value is to +1, the CHS is 

concentrated among the rich (pro-rich). The detail methods of estimation of concentration 

index can be found elsewhere (Wagstaff et al, 1991; Wagstaff et al, 2001). The concentration 

index of CHS using both the methods was estimated and compared. 
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7.2.9 Logistic regression analyses  

The logistic regression analysis was used to understand the significant predictors of CHS on 

health care and impoverishment in India. Our dependent variable was the use of any health 

services by the household. Data from health surveys of 2004, 2014 and 2018 were polled in 

order to understand the effect of time on CHS and impoverishment. The analysis of pooled 

cross section data account for secular differences in the variables over time. In fact, in 

addition to increasing the sample size, the point of a pooled cross-sectional analysis is to 

ascertain how a key relationship has changed over time (Wooldridge JM, 2013).  

The set of covariates used were MPCE quintile, place of residence, household size, health 

insurance coverage, type of main employment of household, demographic characteristics of 

head of household, presence of elderly member(s) in the household, type of health services 

(inpatient care, outpatient care and both inpatient and outpatient care) religion of head of 

households. The inclusion of these variables in the analyses was based on the literature and 

the availability of data in various health surveys. MPCE is a direct measure of the economic 

well-being of households and was used in the absence of income data. We categorised MPCE 

into five quintiles; poorest, poorer, middle, richer and richest. Place of residence was 

dichotomised as rural or urban. Household size was reclassified into three categories; 1-4, 5-7 

and 8+. The type of main employment of the household was recategorized as labourer, self-

employed, wage/salary and others. Of these, the wage and salary are the better off groups 

while labourers are the poorer group in the population. The age of the head of the household 

was measured in years and re-categorised as under 30, 30-44, 45-59 and 60+. Similarly, the 

sex of the household head was classified as either male or female, as reported in the survey. 

The education level of the household head was categorised as no education (none), up to 

primary (5 years of schooling), up to secondary (6-10 years) and higher secondary and above 

(10+ years). Furthermore, we computed a variable to identify if any member in the household 
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was over 60 years (elderly) and included in the analyses. The religion of the household head 

was categorised as Hindu, Muslim, Christian, Sikh and other. Health insurance is one of the 

key variables in reducing CHS and impoverishment but the health insurance variable was not 

uniform over all three health survey rounds. For this reason, we reclassified health insurance 

to dichotomous variables; households covered by any health insurance and households not 

covered by health insurance. We created the interaction term of time and all the selected 

covariates in order to capture the changing nature of the covariates over time if any. The 

interaction term of time, insurance coverage and MPCE quintile were also used in the model 

to help understand whether insurance helped to reduce CHS across the economic quintile 

over time. Adding interaction between time and all selected covariates in the multivariate 

logistic regression analysis is equivalent to the multilevel random slope model where 

observations are nested within different time periods (Twisk JW, 2010).  

We have presented our results in five sections; section 1 presents descriptive statistics. 

Section 2 presents estimation of capacity to pay, section 3 presents estimates of CHS and 

impoverishment, section 4 presents concentration curves and indices and section 5 presents 

determinant of CHS and impoverishment. 

7.3 Results 

7.3.1 Descriptive Statistic  

Table 7.1:  Descriptive statistics from various rounds of health and consumption survey 

in India, 2004-18. 

Variables/ Characteristics Health Survey Consumption Survey 

  2004 2014 2018 2004 2011-12 

Number of households covered 73,868 65932 113,823 124,644 101,651 

Percentage of household availed inpatient 

care* 43.09 72.68 73.23 
10.72 15.87 

Percentage of household availed outpatient 

care* 36.51 38.35 27.50 
61.39 75.85 



120 

 

Percentage of household availed either 

inpatient or outpatient care 
59.36 81.35 79.94 64.81 79.14 

Mean Household Size 4.82 4.51 4.35 4.74 4.42 

Monthly per capita Consumption Expenditure 

(MPCE) in Indian Rupees at 2018 prices 

(95% CI) 

1516 1915 2162 
1728  

(1716-1740) 

2542  

(2526-2559) 

Food expenditure as share of monthly per 

capita consumption expenditure (median) 
NA NA NA 61.81 54.72 

Mean expenditure on hospitalization of 

households in 365 days* at 2018 prices (95% 

CI) 

15311 24561 19574 

17996  

(17270-

18722) 

19386 

 (18657-20115) 

Mean reimbursement of household on 

hospitalization in 365 days at 2018 prices (in 

Indian Rupees)  

1116 1335 1742 NA NA 

NA: Not available, * among those incurred any expenditure and does not exclude reimbursement 

 

Table 7.1 presents set of key variables from consumption and health surveys between 2004 

and 2018 at 2018 prices. The overall use of health services (either inpatient or outpatient) has 

increased between 2004-14 and remained similar in 2018. About three-fifth households used 

inpatient care including maternal care in 2018. The estimates of inpatient care from 

consumption survey was lower than that of health survey. Similarly, about one-third of 

households availed the out-patient care in 15 days’ reference period (health survey) and it 

was higher in consumption surveys. Reference period of outpatient care was 15 days for 

health survey and 30 days for consumption survey. The household size from both the surveys 

were similar and has been declining over time. During 2004-18, the MPCE (both mean and 

median) at constant prices has increased by about 33% (from HS) and similar increase was 

also found during 2004-12. Food expenditure– the basis of computing subsistence 

expenditure – was about 62% of per capita consumption expenditure in 2004 and declined to 

55% by 2011-12. This is expected as the share of food expenditure is likely to decline with 

improvement in living standard of the population. The proportion of households who had 

availed hospitalisation or outpatient visit has increased during 2004 and 2014 and remains 
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similar in 2018. The mean OOP payment on hospitalisation of the household (from health 

surveys) has increased by 60% during 2004-14 while it has declined by 20.5% during 2014-

18 (at 2018 prices). Among those availed reimbursement, the mean reimbursement has 

increased by 56% during 2004-18; 19.6% between 2004-14 and 30.5% between 2014-18.  

7.3.2 Estimation of Household Subsistence Expenditure  

One of the key contribution of this exercise was the derivation of the subsistence expenditure 

of households in India. Table 7.2 presents the coefficient estimated by regressing food 

expenditure and household size for 2004 and 2011-12, derived from unit data. The coefficient 

was lower in rural than in urban areas, suggesting that average increase in food consumption 

for an additional member of the household was lower in the latter than in the former. The 

coefficient was smaller in 2011-12 than in 2004, for both rural and urban areas.  

Table 7.2: Result of regression analyses with monthly per capita consumption expenditure 

(MPCE) as dependent and household size as independent variable, 2004 & 2011-12 

Parameters/N 
2004 2014 

Rural Urban Rural Urban 

Coefficient 0.79 0.65 0.72 0.56 

Standard error 0.003 0.004 0.003 0.004 

Confidence Interval 0.782-0.792 0.647-0.661 0.719-0.730 0.557-0.571 

R2 0.56 0.44 0.51 0.41 

N 79265 45303 59,678 41,960 

 

Household subsistence expenditure is the key variable for estimating CHS and 

impoverishment using the CTP approach. In the CTP approach, subsistence expenditure is 

defined as the median food expenditure and we used similar concept in our estimation. 

Median food expenditure as a share of household consumption expenditure, derived from the 

consumption surveys has declined over time in both rural and urban areas. In rural India, the 

monthly per capita consumption expenditure (median) was 456 rupees in 2004 and 1198 



122 

 

rupees in 2011-12. Food expenditure accounted for 64% of consumption expenditure in 2004 

and 61% in 2011-12. In urban India, the MPCE was 1198 rupees in 2004 and 2019 rupees in 

2011-12 and food expenditure accounted for 52% of MPCE in 2004 and 35% in 2011-12. We 

imputed the median food expenditure from the consumption survey to the health survey. 

Using these distributions and the median MPCE from the health surveys, the state estimates 

of median food expenditure were imputed to the health survey data and adjusted by 

equivalent household size in order to derive the household subsistence expenditure. 

Subsistence expenditure as a share of consumption expenditure declined in rural India from 

44% in 2004 to 40% in both 2014 and 2018. Subsistence expenditure in urban India was 28% 

in 2004, 18% in 2014, and 19% in 2018 (Appendix 7.1).  

Figure 7.1 presents the state variations in household subsistence expenditure which shows 

the general pattern of development observed in the states of India. It was lower in rural areas 

than in urban areas across all states. For example, in 2018, subsistence expenditure in rural 

Odisha accounted half of household consumption expenditure compared to about one-quarter 

in urban areas. Similarly, subsistence expenditure as a share of household consumption 

expenditure was higher in the poorer states of Odisha, Bihar, Chhattisgarh, and Uttar Pradesh 

and lower in the richer states of Delhi, Goa, Chandigarh, and Kerala in all three periods 

(Appendix 1).    
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Figure 7.1:  Subsistence expenditure as share of household consumption expenditure in 

states of India, 2018  

 

 

 

7.3.3 Variations in OOP, CHS and impoverishment by socio-economic and demographic 

characteristics in India. 

 

Table 7.3 presents the OOP payment, incidence and intensity of catastrophic health spending 

and impoverishment and the correlation coefficient of CHS for hospitalisation, outpatient 

care, and health care (either hospitalisation or outpatient visit) for India using two methods at 

three point of time. The OOP payment by households for hospitalisation and outpatient visits 

has increased during 2004 and 2014 and declined during 2014 and 2018.  

The incidence and intensity of CHS and impoverishment due to hospitalisation and outpatient 

care in India remained similar between 2004 and 2014 and declined between 2014 and 2018. 

For any health services, the estimates of CHS derived using the BS approach were 

consistently higher than those using the CTP approach. The association for CHS was found to 

be weak by both methods. The pattern of incidence and intensity of impoverishment was also 

similar to that of CHS.
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Table 7.3:  Incidence and intensity of catastrophic health spending, impoverishment and concentration index in India, 2004-18 

Variables Health Services Hospitalization Outpatient 

  2004 2014 2018 2004 2014 2018 2004 2014 2018 

OOP payment of household  in 30 days  at 

current prices  (95% CI) in INR 
746 (729-763) 

2012 (1973-

2051) 

1995 (1961-

2029) 

487 (472-

502) 

1697 (1659-

1734) 

1609 (1582-

1636) 

615 (596-

633) 

1634 (1587-

1681) 

1765 (1711-

1820) 

OOP payment of household  in 30 days  at 

2018 prices  (95% CI) in INR 

1910 (1867-

1953) 

2381 (2334-

2427) 

1995 (1961-

2029) 

1258 (1219-

1298) 

2019 (1975-

2063) 

1609 (1582-

1636) 

1566 (1520-

1613) 

1927 (1873-

1982) 

1765 (1711-

1820) 

Incidence of CHS based on capacity- to-

pay approach (among all households) 
12.45 13.43 9.10 3.42 4.42 2.92 9.26 9.07 6.25 

Intensity of CHS based on capacity- to-pay 

approach (among those availed health 

services in %) 

125 174 131 105 161 109 122 165 133 

          

CHS based on budget share  (among all 

households ) 
20.59 24.38 17.44 6.13 9.22 6.32 16.04 17.26 12.08 

Correlation coefficient of intensity of CHS 

from budget share and capacity-to-pay 

approach 

0.69 0.56 0.6 0.60 0.54 0.57 0.64 0.58 0.59 

Incidence of Impoverishment due to health 

spending (among all households ) 
4.83 5.09 3.32 1.16 1.37 0.98 3.49 3.43 2.23 

Intensity of Impoverishment due to health 

spending (among those households availed 

health services) 

11.86 11.41 8.83 6.28 6.89 5.68 10.00 10.01 8.32 

Concentration index of CHS (capacity to 

pay-all households) 
-0.16 -0.18 -0.22 -0.17 -0.16 -0.22 -0.15 -0.2 -0.22 

Standard error of CHS (capacity to pay) 0.009 0.012 0.012 0.014 0.014 0.013 0.011 0.012 0.016 

Concentration index of CHS (budget 

share-all households) 
0.02 -0.01 -0.03 0.06 0.02 -0.02 0.02 -0.02 -0.03 

Standard error of CHS (budget share) 0.007 0.008 0.008 0.008 0.008 0.008 0.039 0.011 0.011 
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Table 7.4:  Incidence and intensity of catastrophic health spending and impoverishment 

by socio-economic and demographic characteristics in India, 2004-18 

  
 Incidence of Catastrophic 

Health Spending (%) 

Intensity of Catastrophic 

Health Spending 
Impoverishment (%) 

  2004 2014 2018 2004 2014 2018 2004 2014 2018 

MPCE Quintile   
 

    

 

    
 

  

Poorest 17.95 21.94 14.51 2.50 3.40 1.84 8.83 10.44 6.53 

Poorer 13.15 14.24 9.46 0.82 0.89 0.92 4.99 5.52 3.36 

Middle/Secondary 11.90 11.72 8.47 0.76 0.62 0.76 4.15 3.59 2.74 

Richer 11.63 11.36 6.88 0.74 0.60 0.59 3.65 3.04 1.80 

Richest 11.05 10.68 6.35 0.58 0.55 0.62 3.17 2.71 1.73 

Place of residence   
 

    

 

    
 

  

Rural 13.91 14.98 10.34 1.34 1.92 1.46 5.58 6.01 3.94 

Urban 8.67 10.22 6.56 0.87 1.08 0.83 2.89 3.17 2.04 

Covered by any health 

insurance schemes    
  

  

 

  
  

 
  

No Insurance coverage 12.49 13.45 9.00 1.25 1.86 1.40 4.86 5.19 3.35 

Any insurance coverage 10.30 13.31 9.54 0.91 1.04 0.93 3.30 4.65 3.20 

Age of head of 

household    
  

  

 

  
  

 
  

Lt 30 11.47 11.55 7.18 1.22 1.09 2.28 4.90 4.33 2.66 

30-44 11.05 10.79 7.17 1.42 1.79 1.00 4.24 3.93 2.52 

45-59 12.09 13.09 8.40 1.11 1.47 1.13 4.45 4.94 3.14 

60+ 16.84 20.06 16.50 1.21 2.17 1.44 6.63 7.95 6.00 

Sex of the head of 

household    
  

  

 

  
  

 
  

Male 12.34 13.19 8.87 1.20 1.48 1.18 4.73 4.91 3.19 

Female 13.35 15.20 10.76 1.60 3.20 2.08 5.67 6.39 4.27 

Educational 

Attainment of head of 

household   
 

  

  

 

  

  
 

  

No education 12.96 15.06 10.37 1.51 2.44 1.52 5.51 6.33 3.97 

up to Primary 12.77 14.46 9.53 1.21 1.43 1.06 4.84 5.32 3.46 

Middle/Secondary 12.95 13.20 8.75 1.03 1.24 1.50 4.58 4.62 3.12 

Higher secondary 9.03 9.24 7.36 0.74 1.15 0.95 3.03 3.14 2.53 

 
  

 
    

 

    
 

  

Type of employment of 

household    
  

  

 

  
  

 
  

Labour 13.53 14.45 9.24 1.65 2.05 1.83 5.72 6.08 3.52 

Self Employed 7.12 10.32 7.22 0.79 1.42 0.76 2.24 3.26 1.91 

Wage/salary 12.52 13.33 9.28 1.01 1.38 1.12 4.56 4.85 3.56 

Others 14.37 19.12 12.01 1.29 2.75 1.64 5.96 8.17 4.59 

Any elderly member in 

the household    
  

  

 

  
  

 
  

No 10.95 11.24 7.32 1.15 1.41 1.12 4.26 4.21 2.65 

Yes 16.64 19.40 15.19 1.42 2.19 1.62 6.42 7.47 5.61 

Religion of household   
 

    

 

    
 

  

Hindu 12.09 13.15 8.94 1.25 1.76 1.33 4.70 5.01 3.28 

Muslim 14.90 14.91 9.83 1.23 1.52 1.08 6.06 5.71 3.73 

Christian 14.72 14.26 9.55 1.50 1.14 0.92 4.86 5.54 3.13 

Sikh 13.28 16.04 7.40 0.86 0.62 0.52 4.08 4.58 1.92 

Others 9.32 11.43 15.50 1.36 4.22 3.57 3.71 3.21 4.45 

Total 12.45 13.43 9.10 1.25 1.71 1.31 4.83 5.09 3.32 
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CHS and impoverishment had a strong socio-economic gradient in all three periods (Table 

7.4). For example, in 2018, about 15% of households in the poorest MPCE quintile incurred 

CHS, compared to 6% in the richest MPCE quintile and the pattern was similar over time. 

However, during 2004-14, there was an increase in incidence of CHS and impoverishment 

among poorest and poorer MPCE quintile but declined across all other MPCE quintiles. 

During 2014-2018, the incidence of CHS and impoverishment in health services has declined 

across each MPCE quintile. In last 14 years (2004-18), the decline in incidence of CHS was 

slower in the poorest MPCE quintile than in all the others. The differences in CHS between 

the richest and poorest MPCE quintiles was 6.9% in 2004, 11.26% in 2014 and 8.16% in 

2018. Furthermore, CHS and impoverishment both showed a strong variation with the socio-

demographic characteristics of households over time. Both CHS and impoverishment were 

consistently higher in rural than urban areas and declined over time. Households with 

coverage of any insurance had lower CHS and impoverishment than those households 

without insurance coverage. CHS and impoverishment by type of employment showed a 

lower prevalence in waged and salaried households and a higher prevalence in labourer 

households. Similarly, households with at least one elderly member had a high prevalence of 

CHS and impoverishment over time. Households headed by persons without any education 

had higher CHS and impoverishment while it was lowest among those with higher secondary 

education or above, in all three periods. Both CHS and impoverishment were higher in 

female-headed households. Religious variations in CHS were not large in 2004 and 2014 but 

widened by 2018. In 2018, CHS was lowest among Sikhs and highest among “other religious 

groups” followed by Hindus. On average, household incurring CHS have incurred 125% of 

their capacity to pay in 2004, 171% in 2014 and 131% in 2018 (intensity of CHS). 
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Table 7.5: Incidence of catastrophic health spending and impoverishment in states of 

India, 2004-18 

 

  Incidence of CHS (%) Impoverishment (%)   

States 2004 2014 2018 2004 2014 2018 

Dadra & Nagar Haveli 4.02 7.20 0.49 1.46 0.94 0.09 

Daman & Diu 2.33 2.33 0.49 1.09 0.20 0.13 

Nagaland 4.75 1.39 0.99 1.15 0.09 0.13 

Meghalaya 1.19 2.38 1.06 0.52 0.08 0.14 

Pondicherry 7.06 10.56 1.74 1.62 2.81 0.84 

Andaman & Nicobar 2.31 4.14 2.22 1.13 1.62 0.86 

Sikkim 5.92 2.38 2.60 2.30 0.61 0.23 

Mizoram 1.16 2.13 2.73 0.25 0.25 0.72 

Goa 6.97 13.73 2.90 2.70 2.89 0.47 

Uttarakhand 8.83 12.51 3.41 3.76 5.31 0.61 

Assam 10.96 9.05 3.55 3.75 3.27 1.81 

Delhi 1.04 2.40 3.80 0.35 1.10 0.65 

Gujarat 10.47 5.97 3.97 3.26 1.94 1.27 

Jammu & Kashmir 12.87 12.17 4.76 3.37 4.09 1.19 

Lakshadweep 10.94 10.01 4.77 3.27 2.24 1.55 

Telangana 9.94 15.77 5.28 4.32 6.37 1.44 

Manipur 5.09 9.76 5.40 1.42 3.98 1.80 

Chandigarh 3.55 3.36 5.49 1.04 0.18 0.74 

Bihar 11.13 13.93 5.78 5.29 7.06 1.85 

Karnataka 8.72 13.08 5.95 3.47 5.35 1.55 

Haryana 14.06 10.22 5.97 5.24 2.20 1.76 

Tamil Nadu 10.89 10.97 6.12 3.95 3.37 2.24 

Rajasthan 12.42 9.97 6.69 5.46 3.02 2.28 

Punjab 13.30 15.60 7.08 3.75 4.73 1.79 

Madhya Pradesh 10.90 13.76 7.82 4.42 6.03 3.20 

Tripura 15.78 8.54 7.94 5.22 2.60 2.79 

Chhattisgarh 13.07 8.75 8.13 5.89 3.47 3.22 

Maharashtra 12.32 11.12 9.10 4.80 3.75 3.42 

India 12.45 13.43 9.10 4.83 5.09 3.32 

Arunachal Pradesh 12.59 19.59 9.16 5.06 7.85 4.59 

Himachal Pradesh 16.30 12.44 10.27 6.60 5.60 3.41 

Andhra Pradesh 12.63 15.90 12.31 4.75 4.66 3.96 

West Bengal 14.14 18.45 12.50 5.36 6.92 4.26 

Jharkhand 7.98 11.03 13.34 3.05 4.25 4.46 

Uttar Pradesh 15.39 16.25 13.52 6.22 6.42 5.88 

Kerala 22.32 16.37 16.55 7.75 4.49 5.50 

Odisha 14.03 21.60 16.78 5.48 10.88 7.04 
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Table 7.6: Concentration index of catastrophic health spending in states of India, 2004-18 

Sates 2004 2014 2018 

  CI SE CI SE CI SE 

Andaman & Nicobar -0.041 0.235 0.228 0.232 0.18 0.192 

Andhra Pradesh -0.154*** 0.028 -0.137*** 0.042 -0.136*** 0.041 

Arunachal Pradesh -0.222** 0.073 -0.107 0.092 -0.225*** 0.05 

Assam -0.138*** 0.038 -0.342*** 0.05 -0.187** 0.067 

Bihar -0.103*** 0.032 -0.189*** 0.047 -0.187*** 0.05 

Chandigarh -0.566** 0.179 NC NC -0.468 0.294 

Chhattisgarh -0.190*** 0.035 -0.045 0.107 -0.113* 0.049 

Dadra & Nagar Ha -0.397 0.335 -0.376 0.18 NC NC 

Daman & Diu -0.441* 0.177 -0.398 0.373 -0.294 0.298 

Delhi -0.014 0.138 -0.128 0.133 -0.223 0.125 

Goa -0.396* 0.187 0.286 0.223 -0.005 0.122 

Gujarat -0.228*** 0.04 -0.111 0.057 -0.091 0.065 

Haryana -0.110* 0.05 -0.086 0.075 -0.240** 0.079 

Himachal Pradesh -0.168*** 0.031 -0.190*** 0.052 -0.229*** 0.057 

India -0.160*** 0.007 -0.177*** 0.01 -0.217*** 0.01 

Jammu & Kashmir -0.292*** 0.044 -0.206** 0.066 -0.370*** 0.105 

Jharkhand -0.091 0.055 -0.139 0.095 -0.136*** 0.041 

Karnataka -0.159*** 0.036 -0.167*** 0.041 -0.263*** 0.052 

Kerala -0.257*** 0.02 -0.06 0.044 -0.129*** 0.028 

Lakshadweep -0.085 0.122 -0.075 0.223 0.042 0.131 

Madhya Pradesh -0.111*** 0.034 -0.186*** 0.035 -0.227*** 0.043 

Maharashtra -0.194*** 0.028 -0.163*** 0.035 -0.331*** 0.034 

Manipur 0.072 0.071 -0.326*** 0.057 -0.295*** 0.075 

Meghalaya 0.067 0.142 -0.31 0.182 -0.569* 0.274 

Mizoram -0.465* 0.232 -0.314 0.219 -0.555*** 0.161 

Nagaland -0.432 0.268 -0.565 0.412 -0.025 0.185 

Orissa -0.120*** 0.027 -0.167*** 0.028 -0.221*** 0.025 

Pondicherry 0.14 0.12 -0.208 0.15 -0.071 0.108 

Punjab -0.181*** 0.038 -0.222*** 0.058 -0.266*** 0.059 

Rajasthan -0.121*** 0.029 -0.119* 0.048 -0.146** 0.048 

Sikkim -0.176 0.095 0.029 0.123 -0.108 0.146 

Tamil Nadu -0.183*** 0.03 -0.07 0.037 -0.201*** 0.039 

Telangana -0.225*** 0.037 -0.156** 0.058 -0.196*** 0.058 

Tripura -0.114* 0.048 -0.203* 0.09 -0.343*** 0.07 

Uttar Pradesh -0.108*** 0.019 -0.131*** 0.022 -0.123*** 0.025 

Uttarakhand 0.02 0.084 -0.173 0.1 -0.134 0.08 

West Bengal -0.186*** 0.024 -0.157*** 0.028 -0.181*** 0.031 
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Figure 7.2: State pattern of catastrophic health spending (incidence) based on Capacity to 

pay, 2004-18  

 

               Source: Author’s prepared map using their estimates 

7.3.4 Concentration Index and Concentration Curves of CHS 

 

Using the CTP approach, the concentration index of CHS for health services was -0.16 in 2004, -

0.18 in 2014, and -0.22 in 2018 (Table 6). The findings suggest that catastrophic health spending 

was concentrated among poorer households. However, when using the BS approach, the 

concentration index was close to zero for each of the services over all three periods (Table 2). 

The concentration curve (CC) of CHS for hospitalization services (using the CTP approach) 

shifted upward over time, suggesting that the concentration of CHS increased among poorer 

households. When using the BS approach, it almost coincides with the diagonal line, suggesting 

that CHS is distributed equally among the population (Figure 7.3). Thus, the CC, when using the 
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BS approach, does not capture the equity consideration of CHS. The pattern was similar for 

hospitalization and outpatient services. The state pattern of concentration index over three point 

of time is robust. In most of the states, the concentration index is negative suggesting that the 

catastrophic health spending is concentrated among poor. The state variation in concentration 

index of CHS is large at all three point of time. Mizoram continued to have high CI in all three 

periods. The CI was lower in Goa and Tamil Nadu.  

Figure 7.3: Concentration curves of catastrophic health spending on inpatient care using 

capacity-to-pay and budget share approach, 2004-18 

 

7.3.5 Determinants of CHS and Impoverishment in India 

Two regression models were estimated in order to understand the significant predictors of CHS 

and impoverishment (Table 7.7). Estimates were derived from the polled data from the three 

periods: 2004, 2014, and 2018. Model 1 presents the odds ratio (OR) and 95% confidence 

interval of CHS, and model 2 presents the OR and the 95% confidence interval of 
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impoverishment. The probability of incurring CHS was lower in urban than in rural areas [OR: 

0.37, 95% CI: 0.35, 0.39]. The probability of incurring CHS decline with MPCE quintile; 66% 

lower among the richer MPCE quintile [OR: 0.34, 0.32-0.37] and 78% lower among the richest 

MPCE quintile [OR: 0.22, 95% CI: 0.21, 0.24] than among the poorest households. The 

interaction between time and MPCE quintile was found to be lower in 2018 than in 2014, 

suggesting that CHS declined across economic class in the later period. However, the gap among 

MPCE quintiles widened over various time periods. Similarly, households with at least one 

elderly member were significantly more likely to incur CHS than households without an elderly 

member, and the intensity of CHS significantly increased between 2004 and 2018. Demographic 

characteristics (age and sex) of household heads was significantly associated with CHS. Female-

headed households were more likely to incur CHS than male-headed households [OR: 1.14, 95% 

CI: 1.06-1.23]. Religious differentials in CHS were not significant, but Christians and the “other 

religions” group were significantly less likely to incur CHS than Hindus. The OR of incurring 

CHS was 2.80 for those using both inpatient and outpatient care, compared to those who only 

used inpatient care [95% CI: 2.66-2.95], and the gap has increased over time. The interaction 

between insurance coverage, MPCE quintile, and time suggests that insurance helped to reduce 

CHS among the richer and richest MPCE quintiles, while it remained similar among the poorer 

and middle MPCE quintiles.  

Table 7.7: Result of logistic regression analyses showing significant predictors of catastrophic 

health spending and impoverishment in India 

Variables CHS IMP 

  OR 95% CI p-value OR 95% CI p-value 

Place of residence 

      Rural (R ) 1 
  

1 
 

  

Urban  0.37 0.35-0.39 0.00 0.31 0.29-0.34 0.00 

MPCE Quintile  
      

Poorest ( R) 1 
  

1 
 

  

Poorer 0.54 0.50-0.58 0.00 0.50 0.46-0.55 0.00 
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Middle 0.40 0.37-0.43 0.00 0.37 0.33-0.4 0.00 

Richer 0.34 0.32-0.37 0.00 0.28 0.25-0.31 0.00 

Richest 0.22 0.21-0.24 0.00 0.16 0.15-0.18 0.00 

Household Size 
      

1-4 ( R) 1 
  

1 
 

  

 5-7 0.61 0.58-0.65 0.00 0.53 0.50-0.57 0.00 

 8+ 0.40 0.38-0.43 0.00 0.33 0.30-0.36 0.00 

Any elderly member in household             

No elderly member in the household ( R )   
 

    
 

  

Any elderly member in the household 1.20 1.12-1.28 0.00 1.14 1.04-1.25 0.01 

Main employment of household 
      

Labourer Household (R ) 1 
  

1 
 

  

Wage/salary 0.94 0.86-1.04 0.22 1.04 0.91-1.2 0.55 

Self Employed 1.11 1.05-1.17 0.00 1.08 1.01-1.16 0.04 

Others 1.35 1.24-1.46 0.00 1.50 1.35-1.67 0.00 

Age of head of household             

Lt 30 ( R)   
 

    
 

  

30-44 1.22 1.14-1.32 0.00 1.22 1.10-1.35 0.00 

45-59 1.44 1.34-1.55 0.00 1.44 1.30-1.59 0.00 

60+ 1.56 1.42-1.72 0.00 1.60 1.41-1.83 0.00 

Sex of the head of household 
      

Male (R ) 1 
  

1 
 

  

Female  1.14 1.06-1.23 0.00 1.20 0.15-1.33 0.00 

Educational level of household 
      

No education of head of household (R ) 1 
  

1 
 

  

Up to Primary 1.03 0.98-1.09 0.26 1.03 0.95-1.11 0.47 

Middle/Secondary 1.19 1.12-1.27 0.00 1.16 1.07-1.26 0.00 

Higher secondary 1.28 1.17-1.39 0.00 1.20 1.06-1.34 0.00 

Religion 
      

Hindus ( R) 1 
  

1 
 

  

Muslim 1.05 0.98-1.12 0.16 1.04 0.95-1.14 0.41 

Christian 0.81 0.72-0.92 0.00 0.99 0.83-1.19 0.95 

Sikh 1.11 0.94-1.33 0.23 1.20 0.93-1.54 0.17 

Ohers 1.00 0.85-1.18 0.99 0.91 0.72-1.16 0.46 

Inpatient and outpatient care 
      

Availed inpatient care only 1 
 

1 1 
 

  

Availed outpatient care only 1.33 1.25-1.4 0.00 1.28 1.18-1.39 0.00 

Availed  both inpatient and outpatient care 2.80 2.66-2.95 0.00 3.12 2.91-3.34 0.00 

Insurance coverage 
      

No (R) 1 
  

1 
 

  

Yes 0.89 0.76-1.03 0.11 0.93 0.74-1.17 0.55 

Time 
      

2004 (R ) 1 
  

1 
 

  

2014 0.80 0.71-0.91 0.00 0.67 0.57-0.80 0.00 

2018 0.56 0.50-0.63 0.00 0.41 0.63-0.49 0.00 

Interaction between Time and MPCE Quintile              

2014*Poorer 0.89 0.81-0.99 0.03 0.90 0.79-1.02 0.10 

2018*Poorer 0.83 0.76-0.92 0.00 0.82 0.73-0.93 0.00 

2014*Middle 0.90 0.81-0.99 0.03 0.82 0.72-0.94 0.00 

2018*Middle 0.82 0.74-0.9 0.00 0.75 0.66-0.85 0.00 

2014*Richer 0.80 0.72-0.88 0.00 0.71 0.62-0.81 0.00 

2018*Richer 0.66 0.60-0.73 0.00 0.72 0.63-0.82 0.00 

2014*Richest 1.01 0.90-1.13 0.87 0.91 0.78-1.06 0.21 
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2018*Richest 0.71 0.65-0.79 0.00 0.76 0.66-0.88 0.00 

Interaction of Time, Insurance and MPCE Quintile    
  

  
 

  

2014* Insurance*Poorer 1.10 0.93-1.32 0.27 1.04 0.83-1.31 0.72 

2018* Insurance*Poorer 1.03 0.89-1.2 0.66 0.98 0.80-1.2 0.82 

2014* Insurance*Middle 1.06 0.89-1.26 0.52 1.06 0.84-1.34 0.62 

2018* Insurance*Middle 0.94 0.82-1.09 0.43 0.95 0.78-1.16 0.61 

2014* Insurance*Richer 1.05 0.89-1.25 0.54 1.21 0.97-1.51 0.09 

2018* Insurance*Richer 1.06 0.92-1.22 0.45 0.91 0.74-1.11 0.34 

2014* Insurance*Richest 0.79 0.67-0.92 0.00 0.72 0.58-0.9 0.01 

2018* Insurance*Richest 0.84 0.74-0.96 0.01 0.74 0.62-0.9 0.00 

Puuedo R2 0.14   0.15   

Note: *p<0.05, **p<0.01, ***p<0.001. NC: Not computed due to lower sample size 

The pattern of impoverishment was similar to CHS (model 2). Rural households, poorest and 

poorer households, and female-headed households were significantly more likely to incur 

impoverishment due to health expenditure in India. The pattern of the different characteristics for 

the study sample was similar to CHS. However, the interaction between time and MPCE quintile 

was significant, and shows that the gap widened between the poorest and richest categories 

between 2004 and 2018. 

7.4 Discussion and Conclusion 

Reliable estimates of catastrophic health spending and impoverishment are paramount for 

monitoring global, national and state developmental goals. While estimates for India have been 

provided time and again, they differ to a large extent owing to data and methodological 

limitations. In this context, this paper has addressed the data and methodological limitations in 

estimating CHS in India and makes both methodological and empirical contributions. 

Methodologically, it has demonstrated how to estimate catastrophic health spending and 

impoverishment with limited information about consumption expenditure by using the capacity-

to-pay approach. Empirically, this is the first-ever attempt to provide comprehensive estimates 

on incidence and intensity of catastrophic health spending and impoverishment in India over the 

last 14 years. The followings are the salient findings of the study. 
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First, our results demonstrate that it is possible to derive robust estimates of CHS and 

impoverishment using the CTP approach, even with the limited data on consumption expenditure 

available from health surveys in India. Second, our findings suggest CHS and impoverishment in 

India has increased during 2004-14 and declined between 2014 and 2018.  Third, the estimates of 

CHS derived using the proposed method and capacity-to-pay approach have a strong economic 

gradient. Literature suggests that OOP and CHS are regressive and affect the poor the most, and 

that reliable measures need to be sensitive to the lower strata of the population. Our results 

support the findings that CHS and impoverishment among the poorest and poorer households 

remained consistently high over three point of time. Fourth, although there has been a decline in 

OOP payment, increase in reimbursement, declining in CHS and impoverishment, the 

concentration index was -0.16 in 2004 and increased to -0.22 by 2018 suggesting that the CHS is 

concentrated among poor and has increased over time. Fifth, when comparing the estimates of 

CHS using CTP and BS approaches, we found that CTP is robust as it captures equity concerns. 

The BS method tends to overestimate CHS compared to CTP approach. The extent of CHS based 

on the BS method was higher among richer people than among the poorer and the concentration 

index was close to zero. These estimates are questionable as the poor bear the burden of financial 

catastrophe. The CHS derived using the capacity-to-pay approach was twice as high among the 

poorest population as among the richest population. Impoverishment due to health expenditure 

was equally high. The association of BS and CTP approaches is weak. Finally, our findings 

suggest that rural households, poor households, female-headed households, households with 

either outpatient care or both inpatient and outpatient care and households with at least one 

elderly member are more likely to incur CHS and face impoverishment due to health 

expenditure. 
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We have provided up-to-date estimates of CHS and impoverishment at household level with 

analyses from health surveys using the CTP approach at three point of time. To our knowledge, 

we have not come across similar studies in India. We made two improvements when deriving the 

estimates of CHS and impoverishment using the CTP approach. First, we derived the per capita 

food expenditure from the CSs and used the HSs to derive the subsistence expenditure. Our 

assumption of stability in the share of food expenditure in the consumption basket in the short 

run is rational. The distribution of food expenditure can be taken from independent consumption 

surveys and then integrated into health surveys that lack such information.  The consumption and 

health survey at two point of time are close to each other while that of 2017-18 health survey was 

6 with a gap of 6 years. Since no latest consumption survey was available between we kept the 

distribution constant and it may marginally have higher CHS for 2018. Second, we adjusted the 

household size separately for rural and urban areas. Furthermore, we assumed that households 

whose total consumption expenditure was lower than the subsistence expenditure and incurring 

OOP expenditure on health services were incurring CHS. This exercise can be replicated 

elsewhere (any other country) with similar information. We provide robust estimates of CHS 

across MPCE quintile using the CTP approach and findings are in expected direction. The weak 

correlation in estimates of CHS using the CTP and BS approaches is implicit in the method used. 

The fact that poor people meet their health expenditure largely by borrowing and selling assets (a 

form of distress financing) and reducing spending on essential items, while rich people financed 

health expenditure from their income or past savings or through insurance, is reflected in the 

high CHS among poorest and poorer households and in the high concentration index is captured 

in CTP estimates.  
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Two of the paper appeared in Bulletin of WHO amply discussed the limitations of budget share 

method in estimating CHS and inconsistency in estimates due to use of varying method and 

survey (Cylus et al, 2018). The use of budget share method underestimates CHS among the poor. 

Earlier estimates based on budget share approach in India suggest higher CHS among richer 

MPCE quintile than poorer quintile and pro-rich distribution of CHS (Pandey et al, 2018b; 

Pandey et al, 2018c; Ghos S, 2011). Our findings are consistent with high CHS among poor. 

Further, previous studies have invariably cited lack of data on food expenditure for estimating 

CHS using health surveys (NSS) (Goli et al, 2016). We have overcome this limitation and 

provided robust estimates for India. Our estimates using the above method and capacity to pay 

approach provides consistent estimates across MPCE quintile and captures the equity concern. 

We have put forward some plausible explanation for declining CHS and impoverishment in 

India. Though the mean medical expenditure can increase with greater income, it may not 

necessarily involve OOP payments if insurance coverage or public spending on health also 

increases. Evidence suggests that in the last decade, there has been an increase in insurance 

coverage in India and the mean reimbursement at constant prices has increased over time. Our 

findings support that health insurance has reduced catastrophic health spending and 

impoverishment among richer and richest households, but not among the poorest, poorer, and 

middle MPCE quintiles. Essential drugs, as well as the prices of certain medical services such as 

stents, have been regulated may have reduced CHS.  

The study has the following limitations. First, it did not take into account the impact of the 

Ayushman Bharat Yojana (ABY) launched in 2018. The ABY is the largest-ever nationwide 

health scheme implemented to protect the poor and the needy from financial catastrophe. It aims 

to provide health protection to over 100 million families, accounting for over 40% of the 
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population (www.ayushmanbharat.co.in). The effects of ABY may well be captured in the next 

round of survey. These estimates of CHS and impoverishment may serve as baseline estimates 

for ABY. Second, though CHS provides numerical estimates of the financial hardship faced by 

households, it has not captured the extent of distress financing such as borrowing and selling 

assets. Third, our estimates of 2018 is based on the distribution of 2011-12 which may 

overestimate the CHS and impoverishment marginally.  

Based on our results, we suggest that studies on CHS should be based on uniform approach (the 

CTP method). The NSS health survey (schedule 25.0) should include a smaller module of 

consumption expenditure. Increasing investments in public health can reduce catastrophic health 

spending and impoverishment.  
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CHAPTER EIGHT: SUMMARY AND CONCLUSION  

8.0 Introduction 

India is undergoing demographic and epidemiological transition. The non-communicable diseases 

are now the leading cause of mortality and morbidity. Increasing NCDs, medical advancement, 

changing demography, rising income, and absence of universal health insurance leading to high 

medical spending. Despite increase in public spending (central, state and local government), about 

two-third of health spending were met by out-of-pocket (MoHFW, 2017). These factors have led 

to high catastrophic health spending and impoverishment in the country. The National Health 

Policy 2017 had stipulated reducing the CHS by 25% by 2025 (MoHFW, 2017). Ayushman 

Bharat (Healthy India), a national level health protection schemes launched by Government of 

India in 2018 aimed at providing financial assistance on hospitalization to over 500 million 

people in the county and it is the largest ever publicly funded financial protection scheme 

worldwide.  

Recently, there has been growing research interest on estimation of OOPE and CHS in India. 

These studies are mostly confined to maternal care (Bonu et al, 2009; Goli et al, 2016; Govil et al, 

2016; Mohanty & Srivastava, 2013; Mukherjee et al, 2013;  Pal, 2012). Moreover, the estimates 

of CHS derived from these studies often seems to be misleading because they neither address the 

data limitation nor used appropriate methods in estimating the CHS. A large majority of these 

studies are based on the morbidity and health care rounds (60th and 71st round of NSS). Only one 

study examined the varying estimates under alternative data (Raban et al, 2013). No other studies 

examined the data quality nor the methodological limitations in estimating the CHS. Besides, 

estimates of OOP payment, largely derived from NSS health surveys are not directly comparable 
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due to variations in prices over time. Similarly, the data and methodological limitations led to 

varying estimates of catastrophic health spending in the country. In this context, the main 

objective of this project is to examine the estimate the onset of diseases, provide reliable and 

comparable estimates of medical and out-of-pocket payment and catastrophic health spending in 

India. 

8.1. Summary 

We summaries the findings as follows; 

A temporal analysis of the age at onset of non-communicable disease suggests that the age of 

onset of NCDs is lower in India, compared to many developing and developed nations (Chapter 

3). About one-fourth of NCDs occur before age 42, half of these before 52 and three-fourth by 

61, suggesting that the working-age population are largely affected by NCDs. Comparing 2004 

to 2018, there were reductions in age at onset and increases in duration for overall and cause-

specific NCDs. We also observed distinct sex differentials in NCDs, with higher hazard ratios 

among females in terms of cancer and neurological disorder, whereas hazard ratios were greater 

for males in the cases of heart disease and injury/accident. The probability of onset of NCDs is 

often greater among those with lower educational attainment at younger ages, whereas the 

probability becomes relatively higher among those with higher education levels later in life.  

About a decade back, modern diagnostics facilities, awareness, accessibility to prevent care-

seeking, and diagnosis of NCDs was low.  Now, due to various efforts from the government’s 

side, increasing awareness, rising income level, and accessibility to health care, people may have 

increased use of health facilities. However, it is likely that a significant proportion of less 

educated and poor populations, residing in remote geographical places, remain undiagnosed. 
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This may account for some of the observation of a lower probability of NCDs among less 

educated. Similarly, the probability of early onset of cancer and neurological disorder among 

females may be due to the interplay of behavioral and household risk factors. The lower hazard 

ratio among females for heart disease can be explained by the protective effect of estrogen.  The 

lower hazard ratio of accidents and injuries may be due to lower mobility among females 

compared to males. Risk factors of NCDs among males and females are similar except alcohol 

consumption and smoking patterns among females.  

Chapter-4 estimates the household health spending and out-of-pocket payment on hospitalization 

and outpatient care in India, 2004-18. The estimates in the present study are comprehensive as all 

medical expenditures of households including hospitalization, maternal care, and outpatient visit 

have been included and presented using constant prices to make it comparable. Medical health 

expenditure and the OOP payment of households increased during 2004-14 and declined 

thereafter from 2014-18. This pattern was consistent for both inpatient and outpatient care. 

Medical expenditure and the OOP payment for inpatient care were higher than those for 

outpatient care.  Economic gradient of OOP payment and medical expenditure was strong. The 

OOP and medical expenditure were higher among the richer and richest sections of the 

population. This was because the OOP payment depended on income and hence, was associated 

with the ability to pay for health care. The OOP payment as a share of medical expenditure was 

almost constant over time. The state variation in medical expenditure and OOP payment was 

large over time. Urban households, households without insurance coverage, households having 

an elderly member, female-headed households, poor households, and households comprising 

laborers were more likely to incur medical expenditure. Besides, time was a significant predictor 

suggesting that medical expenditure increased during 2004-14 but declined during 2014-18.  
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The state variations in each of these variables may be attributed to per capita public spending on 

health, public health infrastructure, and regulation of private health services. It may be 

mentioned that health is a state subject and largely regulated by the state government. Studies 

suggest that the provision of free medicine at public health facilities, quality of care in public 

health services, and public-private partnership contribute to a reduction in OOP. The reduction of 

OOP payment during 2014-18 may be due to the introduction of health protection schemes by 

the central and state government in the past decade. Several state-specific schemes were 

introduced and would, to some extent, explain the variation in OOP across states. 

Rising income, medical technology, inflation, changing disease pattern, population ageing, 

financing and management of health care are some of the leading factor associated with rising 

health spending. In this chapter we estimated the mean expenditure and mean OOP by type of 

disease in 2004 and 2014 for India. The estimates are for those hospitalized in a reference period 

(Chapter 5). We find that the overall mean expenditure among inpatient has increased by 6%, 

and disease specific spending is also increasing. The share of OOP has slightly shifted from 

direct medical expenditure (93% to 89%) to indirect medical expenditure (from 7% to 11%) in 

2004 and 2014.  The two-part model analysis shows that OOP expenditure is higher among older 

than youngers, whereas the mean expenditure varies by MPCE quintile, level of education, social 

group, religion, sex, type of residence, employment status and by the size of household. The 

OOP expenditure is highest for Cancer followed by heart disease and injury/accident. =The 

predicted expenditure is again highest for cancer followed by heart disease and mental disease.   
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We highlight the issues and challenges in estimating catastrophic health spending in 

India. Reliable estimates of catastrophic health spending and impoverishment are paramount for 

monitoring global, national, and state developmental goals. While estimates for India have been 

provided time and again, they differ to a large extent owing to data and methodological 

limitations.  

Consumption expenditure and health expenditure data collected by NSS are underestimated with 

various missing information like no information on morbidity of members, no information on 

repayment, no information on health expenditure of the deceased member.  While the health 

surveys using a single/ a few questions on consumption expenditure that tends to affects the 

estimates of CHS, data on household health spending collected in the consumption expenditure 

survey is limited and tend to lower the CHS, no segregation on food and non-food expenditures 

that is used in the estimates. A single question on total monthly consumption expenditure is more 

likely to underreport the expenditure as compared to those with disaggregated categories. The 

CHS is estimated based on 10% thresholds of household consumption expenditure and 40% of 

household capacity to pay (WHO recommended methodology) indicates that the estimate of 

CHS varies to a large extent under the alternative method. The correlation of CHS derived from 

the alternative method was weak. Given the importance of estimation of CHS, we suggest to 

integrate an abridged version of consumption expenditure in the NSS health survey and 

undertake a longitudinal study on health financing to provide evidence for health policy in India 

We have addresses the data and methodological limitations in estimating CHS in India and 

makes both methodological and empirical contributions (Chapter 7). Methodologically, it 

demonstrates how to estimate catastrophic health spending and impoverishment with limited 

information about consumption expenditure by using the capacity-to-pay approach. The 
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followings are the salient findings of the study: Our results demonstrate that it is possible to 

derive robust estimates of CHS and impoverishment using the CTP approach, even with the 

limited data on consumption expenditure available from health surveys in India. Our findings 

suggest CHS and impoverishment in India have increased during 2004-14 and declined between 

2014 and 2018.  

The estimates of CHS derived using the proposed method and capacity-to-pay approach have a 

strong economic gradient. It indicates that CHS and impoverishment among the poorest and 

poorer households remained consistently high over three-point of time. The concentration index 

(CI) was -0.16 in 2004 and increased to -0.22 by 2018 suggesting that the CHS is concentrated 

among the poor and has increased over time. When comparing the estimates of CHS using CTP 

and BS approaches, we found that CTP is robust as it captures equity concerns. The BS method 

tends to overestimate CHS compared to the CTP approach. The extent of CHS based on the BS 

method was higher among richer people than among the poorer and the concentration index was 

close to zero. These estimates are questionable as the poor bear the burden of financial 

catastrophe. The CHS derived using the capacity-to-pay approach was twice as high among the 

poorest population as among the richest population. Impoverishment due to health expenditure 

was equally high. The association of BS and CTP approaches is weak. Finally, our findings 

suggest that rural households, poor households, female-headed households, households with 

either outpatient care or both inpatient and outpatient care, and households with at least one 

elderly member are more likely to incur CHS and face impoverishment due to health 

expenditure. Based on this chapter, we suggest that studies on CHS should be based on a uniform 

approach (the CTP method). The NSS health survey (schedule 25.0) should include a smaller 
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module of consumption expenditure. Increasing investments in public health can reduce 

catastrophic health spending and impoverishment.  

 

8.2. Conclusion: 

The findings of the study highlight high out-of-pocket expenditure and catastrophic health 

spending over time. Increasing coverage of health insurance is effective means of reducing the 

OOPE and CHS. Though the health insurance coverage has been increasing over time, the OOPE 

remained high. The following action may be suggested to reduce OOPE and CHS in India 

1. Public awareness of Ayushman Bharat Yojana need to be increased 

The public awareness of Ayushman Bharat Yojana need to be enhanced using print and 

electronic media. A large proportion of poor people are not aware of the scheme and do not 

avail the facility. Besides, the coverage of Ayushman Bharat need to be increased. It has 

great potential to reduce the CHS in the country  

2. Insurance coverage need to be commensurate with reimbursement. 

Insurance coverage is not accompanied with reimbursement or reduction in OOPE in many 

states of India. This is possible because many publicly funded insurance schemes 

implemented by various state government does not have adequate funds/ confined to limited 

health centres. Those covered with publicly funded health insurance schemes may be allowed 

to avail services from accredited health center. 

 

3. Awareness for each NCDs through health education may be strengthened. 
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Finding of the study highlight reduction in median age in onset of NCDs as about half of the 

NCDs are in working age. Awareness for each NCDs through mass media and print media 

may be strengthened. 

 

4. Disaggregated question on consumption expenditure should be used in NSS based health 

survey 

The NSS based health survey used a single question on consumption expenditure that is used 

to compute CHE. A single question on consumption expenditure contain measurement error 

and not used in many countries. Thus, disaggregated question on consumption expenditure as 

used by NSS should be used in health survey. 
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SUPPLEMENTARY TABLES 

Chapter 3, Table S1: Median age at onset (years) and incidence rate of diabetes, heart disease and high blood pressure in India, 2018 

  Diabetes Heart Disease Hypertension 

Background Characteristics MOT Incidence rate 95% CI MOT Incidence rate 95% CI MOT Incidence rate 95% CI 

Region           

Northern region 52 0.0192 0.018-0.021 54 0.0187 0.017-0.020 54 0.0188 0.017-0.022 

Eastern region 52 0.0191 0.017-0.021 55 0.0183 0.017-0.020 53 0.0204 0.017-0.022 

Northeast 56 0.0178 0.013-0.024 58 0.0183 0.014-0.025 55 0.0176 0.015-0.028 

Western Central 54 0.0185 0.017-0.020 54 0.0185 0.017-0.020 56 0.0193 0.017-0.021 

Southern region 52 0.0192 0.018-0.020 55 0.0184 0.018-0.019 56 0.022 0.017-0.020 

Residence           

Rural 52 0.019 0.018-0.020 55 0.0183 0.017-0.019 54 0.0194 0.018-0.021 

Urban 52 0.0191 0.018-0.020 54 0.0186 0.018-0.019 56 0.0213 0.017-0.020 

Education           

No education 55 0.018 0.017-0.019 57 0.0176 0.017-0.019 57 0.018 0.017-0.020 

up to Primary 52 0.019 0.018-0.020 55 0.0182 0.017-0.019 56 0.0211 0.017-0.020 

Middle/Secondary 50 0.0199 0.019-0.021 52 0.0194 0.018-0.021 53 0.0235 0.018-0.022 

Higher secondary & above 52 0.0195 0.018-0.021 52 0.0193 0.018-0.021 56 0.0228 0.016-0.021 

Religion           

Hindu 53 0.0191 0.018-0.020 55 0.0184 0.018-0.019 55 0.0199 0.018-0.020 

Muslim 51 0.0196 0.018-0.021 54 0.0187 0.017-0.020 53 0.0212 0.018-0.022 

others 54 0.0185 0.017-0.020 55 0.0183 0.017-0.020 57 0.0214 0.015-0.021 

Social Group 
 

         

ST 50 0.0197 0.016-0.024 52 0.0193 0.017-0.023 45 0.0198 0.018-0.029 

SC 52 0.0192 0.018-0.021 53 0.0189 0.017-0.021 52 0.02 0.017-0.023 

OBC 52 0.0192 0.018-0.020 54 0.0186 0.018-0.019 55 0.0206 0.018-0.020 

others 53 0.0188 0.018-0.020 55 0.0181 0.017-0.019 58 0.0199 0.017-0.019 

Sex           

Male 53 0.0189 0.018-0.020 55 0.0181 0.017-0.019 57 0.0193 0.017-0.020 

Female 51 0.0193 0.018-0.020 54 0.0187 0.018-0.019 53 0.0211 0.018-0.021 

MPCE Tertile 
 

         

Poor 54 0.0188 0.017-0.020 54 0.0187 0.017-0.020 52 0.02 0.018-0.022 
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Middle 53 0.019 0.018-0.020 55 0.0183 0.017-0.019 55 0.0204 0.017-0.021 

Rich 52 0.0192 0.018-0.020 54 0.0184 0.018-0.019 57 0.0202 0.017-0.019 

Employment 
 

         

Labor 50 0.0197 0.018-0.022 52 0.0191 0.018-0.021 50 0.0216 0.019-0.024 

Self employed 53 0.0191 0.018-0.020 55 0.0184 0.018-0.019 55 0.0197 0.018-0.020 

Regular wage/Salary 51 0.0195 0.018-0.021 53 0.0188 0.018-0.020 55 0.0215 0.017-0.021 

Others 57 0.0177 0.016-0.019 58 0.0172 0.016-0.019 61 0.0173 0.014-0.019 

India 52 0.0191 0.018-0.020 54 0.0188 0.018-0.019 55 0.0185 0.018-0.020 

*MOT is the number of years below which half of the cases had occurred 

 

 

Chapter 3, Table S2: Median age at onset (years) and incidence rate of cancer, neurological disease, mental health, and injuries/accidents in India, 2018  

Background 

Characteristics 

Cancer Neurological Disease Mental Health Conditions Injury/Accident 

MOT 
Incidence 

rate 
95%CI MOT 

Incidence 

rate 
95%CI MOT 

Incidence 

rate 
95%CI MOT 

Incidence 

rate 
95%CI 

Region              

Northern region 49 0.0224 0.018-0.028 41 0.0248 0.022-0.027 33 0.028 0.023-0.034 35 0.0279 0.025-0.031 

Eastern region 42 0.0237 0.018-0.032 41 0.0239 0.022-0.027 31 0.0295 0.023-0.037 44 0.0235 0.021-0.026 

Northeast 48 0.021 0.013-0.034 40 0.0238 0.019-0.030 49 0.0229 0.009-0.061 38 0.0267 0.021-0.034 

Western Central 48 0.0211 0.017-0.027 46 0.0218 0.020-0.024 35 0.0261 0.021-0.032 40 0.0251 0.022-0.028 

Southern region 51 0.0204 0.016-0.025 42 0.0235 0.022-0.025 25 0.0332 0.027-0.041 45 0.0227 0.021-0.025 

Residence             

Rural 45 0.0222 0.019-0.026 42 0.0236 0.022-0.025 30 0.0286 0.025-0.033 39 0.0253 0.024-0.027 

Urban 49 0.0211 0.018-0.025 43 0.0233 0.022-0.025 31 0.0291 0.025-0.034 45 0.0234 0.022-0.025 

Education             

No education 50 0.0201 0.017-0.024 50 0.0207 0.019-0.022 22 0.0303 0.025-0.036 47 0.0218 0.020-0.024 

up to Primary 45 0.0228 0.018-0.029 41 0.0244 0.022-0.027 37 0.0274 0.022-0.033 41 0.0262 0.024-0.029 

Middle/Secondary 44 0.0232 0.018-0.030 37 0.0259 0.024-0.029 30 0.0304 0.025-0.037 40 0.0246 0.022-0.027 

Higher secondary 47 0.0217 0.017-0.028 32 0.0272 0.024-0.031 34 0.026 0.020-0.034 38 0.0252 0.023-0.028 

Religion             

Hindu 49 0.0213 0.019-0.024 44 0.0231 0.022-0.024 31 0.0286 0.025-0.032 41 0.0243 0.023-0.026 

Muslim 36 0.0264 0.019-0.037 38 0.0261 0.023-0.030 30 0.0303 0.024-0.039 40 0.0263 0.023-0.030 

others 52 0.0196 0.014-0.028 45 0.0231 0.020-0.027 26 0.0279 0.019-0.041 48 0.0222 0.019-0.026 

Social Group             

ST 51 0.0192 0.013-0.029 41 0.0254 0.022-0.029 19 0.0371 0.023-0.061 35 0.0307 0.025-0.038 

SC 52 0.0206 0.015-0.028 40 0.0242 0.022-0.027 27 0.0327 0.025-0.042 36 0.0266 0.024-0.030 

OBC 47 0.0214 0.018-0.026 42 0.0238 0.022-0.026 31 0.0293 0.025-0.034 41 0.0247 0.023-0.027 



169 
 

others 46 0.0228 0.019-0.027 45 0.0221 0.020-0.024 35 0.0263 0.022-0.031 45 0.0225 0.021-0.024 

Sex             

Male 52 0.0206 0.017-0.025 46 0.0229 0.021-0.025 27 0.0301 0.026-0.035 39 0.0256 0.024-0.027 

Female 45 0.0225 0.019-0.026 41 0.0239 0.023-0.025 34 0.0275 0.024-0.032 45 0.023 0.021-0.025 

MPCE Tertile             

Poor 43 0.024 0.019-0.031 39 0.0247 0.023-0.027 29 0.0317 0.026-0.039 35 0.028 0.026-0.031 

Middle 49 0.0211 0.017-0.026 42 0.024 0.022-0.026 30 0.0298 0.025-0.035 40 0.0253 0.023-0.028 

Rich 49 0.021 0.018-0.025 46 0.022 0.020-0.024 34 0.026 0.022-0.031 47 0.0218 0.020-0.023 

Employment             

Labor 41 0.023 0.017-0.031 37 0.0262 0.024-0.029 27 0.0308 0.024-0.040 38 0.0264 0.024-0.029 

Self employed 47 0.0222 0.019-0.026 43 0.0232 0.022-0.025 34 0.0276 0.024-0.032 40 0.0251 0.023-0.027 

Regular wage/Salary 48 0.0214 0.017-0.027 43 0.0237 0.021-0.026 30 0.0304 0.025-0.037 43 0.0243 0.022-0.027 

Others 59 0.0183 0.013-0.026 60 0.0186 0.016-0.022 32 0.0282 0.021-0.038 60 0.0182 0.015-0.022 

India 46 0.0216 0.019-0.024 39 0.0235 0.022-0.025 33 0.0288 0.026-0.032 44 0.0244 0.023-0.026 
*MOT is the number of years below which half of the cases had occurred 
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Chapter 3, Figure S1: Kaplan- Meier Survival Estimates of NCDs by sex in India, 2018. (a) 

Diabetes (b) hypertension (c) heart disease (d) cancer (e) neurological disease (f) Mental disease (g) 

injury/accident  
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Chapter 3, Figure S2. Kaplan- Meier Survival Estimates of Non-Communicable Diseases by 

Level of Education in India, 2018. (a) Diabetes (b) hypertension (c) Heart disease (d) 

Cancers (e) Neurological disorders (f) Mental health conditions (g) Injuries/accidents. 
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Chapter 7, Table S1: Subsistence expenditure as share of household consumption expenditure, 

2004-18. 

Description of data 

State / India 
Rural  Urban   

2004 2014 2018 2004 2014 2018 

India 44.35 39.88 39.73 28.28 18.31 18.96 

Andaman & Nicobar 48.47 19.44 16.93 33.18 15.13 12.61 

Andhra Pradesh 47.49 33.06 34.85 32.67 20.79 18.08 

Arunachal Pradesh 38.08 38.80 37.60 32.70 19.63 17.24 

Assam 49.07 42.92 44.31 33.24 20.52 21.97 

Bihar 45.04 44.86 44.87 30.08 28.44 30.60 

Chandigarh 43.15 27.40 24.75 34.84 21.93 16.44 

Chhattisgarh 47.31 53.05 48.19 26.92 26.44 26.73 

Dadra & Nagar Haveli 41.57 45.73 46.80 19.95 24.88 22.22 

Daman & Diu 32.71 22.57 36.98 28.77 24.76 19.48 

Delhi 38.04 16.68 21.68 28.90 16.26 14.46 

Goa 50.50 17.99 20.83 28.35 13.12 14.19 

Gujarat 49.18 31.97 36.09 28.50 15.62 17.31 

Haryana 39.54 23.38 24.43 30.46 13.74 12.43 

Himachal Pradesh 36.64 29.44 28.19 29.55 17.76 16.31 

Jammu & Kashmir 43.39 30.69 31.58 30.16 18.47 17.37 

Jharkhand 48.85 52.61 50.93 26.40 19.04 19.78 

Karnataka 40.66 35.65 34.77 28.14 16.11 19.71 

Kerala 34.88 23.86 24.74 28.28 16.58 18.82 

Lakshadweep 31.78 18.31 17.17 33.39 12.48 17.55 

Madhya Pradesh 40.35 47.48 48.96 27.33 23.68 20.47 

Maharashtra 46.45 30.12 35.00 27.02 14.95 15.20 

Manipur 41.13 34.99 33.35 30.66 31.37 27.36 

Meghalaya 47.31 35.31 34.09 29.40 17.61 16.78 

Mizoram 48.64 31.94 30.57 30.57 14.69 15.85 

Nagaland 41.05 26.09 28.12 29.45 17.46 19.07 

Orissa 44.42 50.87 54.13 36.74 33.99 28.34 

Pondicherry 35.62 19.37 22.28 26.94 15.43 15.37 

Punjab 38.00 27.96 21.80 29.86 16.95 16.03 

Rajasthan 39.65 36.75 32.73 31.62 15.50 18.34 

Sikkim 43.15 32.40 36.53 32.37 15.21 20.27 

Tamil Nadu 49.16 37.01 38.02 30.94 18.12 20.68 

Telangana 45.17 33.66 39.09 27.09 17.09 23.58 

Tripura 51.25 40.80 41.68 41.29 25.46 24.62 

Uttar Pradesh 44.23 46.13 45.61 29.55 24.30 24.42 

Uttarakhand 45.12 31.96 30.83 33.79 21.44 21.93 

West Bengal 43.00 43.53 45.64 34.64 19.37 23.23 

 


