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I. Introduction 

Tertiary care plays several crucial roles in a healthcare system. It supports the referral cases from 

primary and secondary care facilities that require specialized intensive care supported by 

advanced diagnostic services. Medical research and teaching also take place within the tertiary 

care setting. Among the three tiers of the healthcare system, tertiary care is the most resource 

intensive consisting of large hospitals, technology-intensive medical investigations, and 

specialized medical practitioners. In India, public provision of healthcare has been primarily 

focused on primary, preventive, maternal and childcare, and family planning. Publicly provided 

tertiary care at sub-district, district, and medical college levels are inadequately funded, poorly 

monitored, and without standardization. The dearth of public investment coupled with active 

support from the government in the form of subsidized land and tax breaks has resulted in 

proliferation of private tertiary care in urban and semi-urban India.  

In tandem with the burgeoning private tertiary medical care facilities, the demand for tertiary 

care has grown over time. Decades of policy focus on communicable diseases, such as malaria, 

tuberculosis, diarrhea and other infectious diseases has reduced their incidence sharply. The 

number of deaths from communicable diseases has decreased from 2.6 million in 2000 to 1.9 

million in 2012
2
. Meanwhile, non-communicable tertiary diseases have increased 

disproportionately in India. In 2016, 61.8% of all deaths were due to non-communicable diseases 

compared to 37.9% percent in 1990 (Gething and Hay, 2017).  

The treatment of tertiary diseases such as cancer, diabetes, cardiovascular and respiratory 

conditions is expensive and can increase poverty. Out-of-pocket (OOP) payments, which is the 

most inefficient way of financing healthcare, is the primary source of health-care financing in 
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India (Nagulapalli 2014, Ghosh 2011). In 2015, 62.4% of total health expenditure was financed 

by out of pocket payments by individuals
3
. OOP expenditures are deemed “catastrophic” when 

they reduce household expenditure on other necessary items. The proportion of households 

incurring catastrophic health expenditure is a commonly used indicator for measuring the 

efficiency of a health system. Offering protection from catastrophic health expenditures is a 

primary goal of health systems and increasing health insurance coverage is a potential solution. 

Insurance against catastrophic health expenditure may increase the ability of economically 

weaker households to withstand the incidence of health shocks. It directly affects the poor’s 

financial access to treatment, recovery and restoration of productivity when they fall sick. 

Uninsured households are more vulnerable to financial shocks and more likely to slip into 

poverty when forced to pay for health care from out of pocket. Lack of health insurance also has 

indirect long-term effects on learning ability and future productivity if the uninsured receive 

inadequate care when they are young. 

The Insurance Regulatory and Development Authority (IRDA) legislation in 2000 was a key 

milestone by opening the healthcare insurance market to private players. Since then, private 

health insurers have expanded rapidly in cities with innovations such as “in-patient 

reimbursements” and “cash-less payments”. Most health insurance products offered by private 

entities are similar to the government-defined product, Mediclaim, and are indemnity-based. 

Given high premiums, it is not surprising that policy holders are confined to the upper middle 

class.  

One reason why the private market fails is because only the chronically unhealthy try to 

enroll, so the premiums quickly spiral beyond affordability. Another reason might be that poor 
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households do not understand the benefits of health insurance. Finally, households may not trust 

insurance providers to reimburse claims, especially since few private firms have good track 

records in processing and paying claims. Indeed, commenting on the participation of the poor in 

financial inclusion schemes, N.C. Saxena, a former member of the erstwhile National Advisory 

Council, said “Typically, people in that strata of society are circumspect about any scheme, 

which needs them to put in money - simply because they do not trust that they will get this 

money back.” (Nair 2016). 

Only 20% of India’s population is covered through any health insurance.
4
 Moreover, most 

insurance covers government employees. Introduction of the Universal Health Insurance Scheme 

(UHIS) in 2003 was one of the first attempts to provide affordable health insurance to 

economically weaker section. The scheme assured to cover annual health care expenditure up to 

Rs. 30,000. Eligibility was restricted to below poverty line households and premiums varied by 

family size between Rs. 165 and 330. Despite being implemented by the four big public general 

insurance companies
5
, the scheme failed to appeal the rural poor. Subsequently, the Rashtriya 

Swasthya Bima Yojna (RSBY) was launched in 2008 to provide insurance coverage to Below 

Poverty Line (BPL) households. Over time, the eligibility has been extended to unorganized 

sector workers. The insurance premium is publicly financed while the beneficiaries pay an 

annual registration fee of Rs. 30. The insurance covers annual hospitalization bills up to Rs. 

30,000 on family floater basis for a comprehensive list of diseases. Exclusion on the basis of pre-

existing conditions or age is prohibited under the scheme. Other novel features of the program 

include empanelment of private hospitals, use of portable biometric enabled smart cards for 

beneficiaries, and cash- and paper-less transactions. Around the same time, a few other states 
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 Indian Healthcare Start-ups, KPMG, 2016. 
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introduced health insurance programs covering tertiary care. Rajiv Aarogyasri, Vajpayee 

Aarogyasri, and Kalaignar Insurance Scheme introduced in the states of Andhra Pradesh, 

Karnataka, and Tamil Nadu, respectively, has been the most ambitious among them. As a 

consequence, health insurance coverage increased from 75 million in 2007 to 302 million in 

2010 (Reddy et al, 2011). 

The empirical evidence on the coverage and effectiveness of RSBY on OOP expenditure is 

not encouraging. Only 12.7% of households in the poorest quintiles are covered under the 

programme whereas 36.52% of the households enrolled in the program are from the richest 40% 

of sampled households across 18 states of India (Ghosh and Gupta, 2017). Rathi et al. (2012) 

find that utilization of RSBY is between 11% and 55% in the district of Amravati in Maharashtra 

and “virtually zero” in the state of Karnataka (Rajasekhar et al. 2011). Recent studies have 

confirmed that introduction of RSBY did not lead to a significant decrease in out-of-pocket 

expenditures. On the contrary, Selvaraj and Karan (EPW, 2012) exploit the phased roll out of 

federal or state sponsored health insurance programs to find that the poorer sections of 

households in intervention districts with access to public health insurance experienced a rise in 

real per capita healthcare expenditure, particularly on hospitalization. The programme suffers 

from mismanagement, low enrollment, inadequate insurance cover for several medical 

procedures and outpatient costs. At the same time, public health facilities’ implementing the 

programme routinely suffers from non-availability of medicines, diagnostic facilities and 

absenteeism of doctors.  

In this chapter, we discuss Aarogyasri, the flagship health insurance programme of the state 

of Andhra Pradesh and Telangana, and analyze the factors that affect utilization. Aarogyasri has 

the widest coverage among all states sponsored health insurance programs. Extant literature has 
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suggested factors such as social connections in driving utilization of public health insurance 

programmes in India (Debnath and Jain, 2017). Using a large database comprising of the 

universe of the claims filed under the health insurance program and village level data from the 

Census, we are able to establish correlations between village characteristics and utilization of 

tertiary healthcare. We perform this exercise by patients’ gender and age, and find substantial 

heterogeneity in the factors behind utilization. Understanding the drivers of utilization could help 

optimize the locations for healthcare camps to screen patients for non-communicable diseases, 

leading to further improvements in the utilization of Aarogyasri and other similar programs. 

 

II. Aarogyasri Health Insurance Program 

The government of Andhra Pradesh introduced Aarogyasri as a cashless health insurance 

program for households living below the poverty line in April 2007. The program provided 

medical assistance to families below poverty line for the treatment of serious ailments such as 

cancer, kidney failure, heart and neurosurgical disease etc., requiring hospitalization and surgery 

or therapy. Under the scheme, Below Poverty Level (BPL) households in Andhra Pradesh were 

eligible and covered for medical expenditure towards 938 listed treatments up to Rs. 200,000.
6
 

Of the total coverage, 75% is on family floater basis, i.e., unutilized coverage will be available to 

the other household members. The remaining coverage, Rs. 50,000 is available on the basis of 

recommendations of a technical committee. The insurance does not have any deductible or co-

payment. All transactions are cashless, where a beneficiary can go to any empaneled hospital and 
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receive care without paying for the procedures covered under the scheme. As of May 2014, 663 

public and private hospitals were empaneled under Aarogyasri in every district of AP.
7
 

A notable feature of Aarogyasri program was high adoption among the target population, 

compared both with public and privately financed health insurance. Figure 1 shows the 

geographical spread of Aarogyasri claims across AP between 2007 and 2015. Not surprisingly, a 

large number of claims are from urban areas and few from the sparsely populated districts of 

Rayalseema and Telangana. Figures 2 and 3 show the number of surgeries performed under 

Aarogyasri over time, and the corresponding claims paid out by the trust (in million Rupees). As 

of December 2015 about 3.2 million procedures had been performed under the program with Rs. 

81.04 billion claimed cumulatively by beneficiaries.  

 

III. Empirical Analysis 

The objective of the empirical analysis is to uncover village-level factors that are correlated with 

greater Aarogyasri utilization. Although the analysis not causal in nature, the correlations point 

to factors that could either promote or be binding constraints for the utilization of publicly 

financed healthcare. 

 

Data Description  

Data used in the analysis is obtained from two primary sources. Claims data from the Aarogyasri 

Trust is combined with Village Amenities Data and Primary Census Abstract from the Census of 

India (2011) to produce the final dataset. 

                                                           
7
 The Aarogyasri Trust pays health care providers on a case-by-case basis at a predefined rate. Hospitals must 

conduct free health camps for patients. Ambulances and help desks facilitate patient access at all primary health 

centers, area/district hospitals and network hospitals. 
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First, we obtain all individual-level claims filed under Aarogyasri in the states of 

Telangana and Andhra Pradesh between 2008 and 2015. We collapse these claims at the village 

level to get the number of claims from each village in those eight years. Village level claims are 

further classified by age and gender, for example, claims filed by elderly, women and children.  

Next, we use the village amenities data from Census 2011 which consists of information 

on village level facilities for education, health, sanitation, infrastructure, and transportation for 

villages in Andhra Pradesh and Telangana. The binary variables private tertiary facility and 

public tertiary facility indicate whether the village had a private (including private medical 

colleges) or public tertiary health care facility (including medical colleges and community health 

centers) within 10 kilometers. The binary variable primary health centre is 1 if the village has a 

primary health care centre or sub-centre within 10 kilometres. Meanwhile, the variable primary 

clinics is an indicator variable for the presence of auxiliary medical facilities like maternity and 

child welfare centres, tuberculosis clinics, allopathic clinics, dispensaries and mobile health 

clinics in the village. Village characteristics such as presence of a major district road, ASHA 

worker (Accredited Social Health Activist)
8
, self-help groups, percentage of irrigated area (in 

hectares) and public and private bus service are controls in our analysis. 

Finally, drawing on the Primary Census Abstract (2011), we incorporate the total 

population (per thousands) of the village and literacy rate, and construct variables to represent 

the proportion of agricultural and industrial workers in the village. 

The claims data is merged with the village amenities and PCA data using village names 

as identifiers. Due to inconsistency between village names in both the data, observations with a 

                                                           
8
 Accredited Social Health Workers are community health workers instituted by the Government of India’s Ministry 

of Health and Family Welfare. Initiated in 2005 by the National Rural Health Mission Programme, the programme 

aims to build a force of health educators and promoters by training local women from villages.  
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string matching score (measure of similarity of village names from both the datasets) of less than 

90 percent were dropped from the dataset. Thus, we drop 3,195 villages (out of 29,339) where 

village codes do not match between village amenities dataset and the PCA, and 2,783 villages 

where the village names from the claims data do not match entirely with the census village 

names. The district of Hyderabad is excluded from our analysis because both the PCA as well as 

Town Amenities data does not cover Hyderabad’s many sub-districts
9
. Moreover, a large number 

of Aarogyasri hospitals are located in Hyderabad and a large number of patients migrate to the 

capital for treatment, which implies that patient characteristics may not match exactly with the 

city’s characteristics.
10

 Our final dataset consists of 23,304 villages from both states.  

 

Specification 

The aim of the empirical exercise is to understand the role of village level characteristics on 

individual utilization of Aarogyasri. We employ the following specification to understand these 

factors. 

 

y
vsd

= β
0
+β

1
private tertiary facility

vsd
+ β

2
public tertiary facility

vsd
+β

3
primary health centre

vsd
 

+ β
4
primary clinics

vsd
+ β

5
asha worker

vsd
+β

6
 irrigated land

vsd
+β

7
bus service

vsd
+β

8
self-help groups

vsd
 

+ β
9
district road

vsd
+ β

10 
total population

vsd
+β

11
literacy rate

vsd
+β

12
prop agri workers

vsd
 

+ β
13

prop industry workers
vsd

+ 𝜀𝑣𝑠𝑑 

(1) 
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of 15,265 hectares with an average population of approximately 40,000. 
10

 Claims from Hyderabad constitute about 6% of the total claims in Aarogyasri. 
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Here, 𝑦𝑣𝑠𝑑 indicates the log of total number of claims filed under Aarogyasri in district d, sub-

district s and village v over the entire duration of programme operations. As defined previously, 

private tertiary facility and public tertiary facility are indicator variables of private and tertiary 

health centres in a village. We hypothesize that the presence of these tertiary health centers is 

positively correlated with Aarogyasri claims as these institutions help provide information about 

the programme to the patients along with acting as the referral points for the patients. 

Meanwhile, the variable primary health centre which includes primary health centres and sub-

centres constitute the basis of public health care in India providing preventative as well as 

curative primary health treatment to rural residents. Both these facilities also act as a referral 

point for patients to community health centres and district hospitals. Facilities included in 

primary clinics might also serve as screening point for patients for referral to tertiary facilities, 

the nature of these facilities are preventative rather than curative and the majority of them do not 

have in-patient facilities unlike primary health centres and sub-centres. Therefore, the 

relationship between subsidiary health centres on Aarogyasri utilization is uncertain.   

The equation includes two variables that represent formal and informal social agents 

existing in the village self-help groups and ASHA worker. Self-help groups are informal 

voluntary organizations of people who come together to solve their common problems, 

especially of the financial nature. Meanwhile, as mentioned previously, ASHA workers are 

health activists paid by the government to promote awareness on health issues and programmes 

in villages. Both self-help groups and ASHA workers are potentially sources of information 

dissemination in the villages and therefore their presence can have a positive impact on the 

number of Aarogyasri claims (Debnath, 2013). However, neither of them are explicitly 
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incentivized to spread information about Aarogyasri. Thus, the role of self-help groups and 

ASHA workers in Aarogyasri utilization is empirically unclear. 

Apart from these social and health characteristics of villages, analyzing the association 

between income and health insurance utilization is important. A priori, the relationship between 

income and Aarogyasri utilization is not obvious. With higher levels of income, awareness about 

Aarogyasri could be greater. Moreover, with high income, auxiliary components of tertiary 

healthcare like post-surgery care, follow up treatments and medicines become more affordable. 

In contrast, if income is not sufficient to cover the supplemental procedures then we would not 

see a relationship between village income and the number of Aarogyasri claims. We test for this 

relationship by including total irrigated land in the village to proxy for village income. 

The specification also includes the literacy level of the village to assess the relationship 

between education and utilization of Aarogyasri since awareness of the programme as well as 

increase health seeking behavior might increase with education.  Similarly, occupational 

structure of a village could influence Aarogyasri demand. For instance, a greater proportion of 

people engaged in agriculture might indicate low income and therefore low awareness about 

health insurance programmes operating in the state. Agricultural workers and farmers might 

view health insurance as an important component in reducing their business risk. Moreover, 

agriculture and industrial workers in industrializing countries are the most prone to health 

hazards from exposure to airborne particles and carcinogens and to work related injuries (World 

Health Report, WHO, 2013), so regions with a higher proportion of industrial and agricultural 

workers may report higher Aarogyasri demand.
11
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 However, realizing the importance of health insurance for industrial workers, Government of India along with the 

Ministry of Labour and Employment had set up the Employees’ State Insurance Corporation (ESIC) in 1948.   
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Last, the specification controls for infrastructure such as district roads and bus services. 

Transportation costs might be an important constraint for health service utilization (Aggarwal 

2016). Most villages in our sample do not have a tertiary health care center within the village. 

However, non-availability of health services can be mitigated by transportation infrastructure 

like roads and public buses.  

Results 

We report the results of estimating equation 1 in Table 2. This table reports that a number of 

village level characteristics are associated with the demand of health insurance in the state. The 

R-squareds are high for all specifications (59% for the main specification including total claims) 

indicating that variation in the observed variables explains much of the variation in the outcome 

variables. We find that the presence of private tertiary health centers in the village significantly 

increases total Aarogyasri claims by 15% and presence of public health care centers increases 

total claims by 8.9%. This effect is further noticeable in case of elderly claims, female claims 

and claims by children aged below 5 years. Meanwhile, primary health centres also play a role in 

increasing Aarogyasri demand. There is a positive association between presence of a primary 

health centre or sub centre and the use of the health insurance programme with total claims 

increasing by 52% (p<0.01). However, there is a no association between primary health clinics 

and Aarogyasri utilization in villages with at least one subsidiary health clinic. The result 

indicates that primary health care clinics do not play a significant role in patient referrals and 

information dissemination. 

The results also illustrate the key role played by accredited social health activists (ASHA) 

in promoting the programme. We see that presence of an ASHA worker in the village is 

positively associated with an increase in total claims by 43% (p<0.01), elderly claims by 41%, 
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female claims by 33% and claims by children aged 0-5 by 23%. Even though ASHA workers are 

not explicitly paid for promoting Aarogyasri, the result suggests that they might be playing a 

significant role in advertising Aarogyasri in the village they operate from. Meanwhile, presence 

of a self-help group in the village is positively correlated with total claims (+0.38, p<0.10) 

indicating the importance of these social organisations in spreading information about the 

programme. 

We observe a positive association between literacy rate and utilization of the programme. 

The elasticity between literacy rate and total claims is 0.015 suggesting that a one percent 

increases in literacy rate increases total utilization of Aarogyasri by 1.5%. However, we also see 

a negative correlation between literacy rate and the percent of claims by children (-.0015, 

p<0.01). The result suggests that children of educated or wealthier parents may be healthier than 

the children of parents with comparatively lesser levels of education. This is not surprising as 

previous literature has found that a high correlation between education and earnings results in 

improved access to nutrition and health products for children of more educated parents 

(Alderman and Headey, 2017).  

The results also indicate that total irrigated land is positively correlated with total claims 

suggesting that higher income is complementary to health insurance. At the same time, we find a 

positive relationship between the proportion of agricultural workers and total claims in a village 

increasing claims by 0.24% (p<0.01). The proportion of industrial workers and total claims is 

also positively correlated, increasing utilization by 2% (p<0.01) for every 1% increase in the 

proportion of industrial workers. Therefore, Aarogyasri health insurance might be a complement 

good for industrial workers who already have insurance coverage provided by the state under the 

Employees State Insurance Scheme. 
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The total population of the village (in thousands) is positively associated with Aarogyasri 

claims (+25%, p<0.01). Infrastructure in the form of district road and bus service in the village is 

also positively associated with total claims (+9% and +46% respectively, p<0.01) suggesting 

that a lack of network of roads and transportation facilities may be binding constraints in the 

utilization of the health insurance programmes. This result is consistent with Aggarwal (2015) 

who finds that road construction increased access to health care facilities, especially for women. 

 

IV. Discussion 

Policy implications 

With the devolution of finances suggested by the 14
th

 Finance Commission, state governments 

are devising their own customized programs for tertiary care of low income households. Given 

supply-side constraints in government operated healthcare, states have established publicly 

financed health insurance programs. The empirical analysis in this chapter examines how 

villages level factors can influence utilization of the long-standing such program in Andhra 

Pradesh (and since 2014, in Telangana as well). The quantitative results allow us to draw policy 

implications that could inform the operations of these programs. 

The first insight from the empirical analysis is that Aarogyasri use occurs where government 

health workers and facilities already have a presence. So while the focus of most government 

health programs is on primary care, these could also be vehicles for spreading information on 

publicly financed tertiary care programs
12

.  
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Programs such as Aarogyasri are intended to provide treatment for socially and economically 

excluded groups, yet our results on literacy, income and infrastructure indicate that the most 

marginalized sections of the population are least likely to avail the program’s benefits. Given the 

findings on literacy, programs should emphasize the use of electronic media and digital tools 

(Banerjee et al (2017), Kearney & Levine (2015)) as well as in-person interaction, to spread 

program awareness. An implication of the result on infrastructure is that the program should hold 

more outreach camps in difficult to access villages.  

 

Conclusion 

Aarogyasri health insurance programme was implemented with the motto of ‘Health for all’ 

aiming to provide health insurance coverage to the poor in the state. Using the claims data and 

census 2011 data we seek to enumerate village level characteristics associated with higher 

utilization of the programme. The results indicate that prosperous villages indicated by high 

literacy rates, higher percentage of irrigated land and better transportation facilities are benefited 

to a relatively large extent by the programme. In other words, the poorer or relatively backward 

villages that the programme was meant for may not be enjoying the full benefits of the scheme. 

This result should be read with a number of caveats. The empirical exercise is neither causal nor 

predictive of increased claims in a village, but simply measures the degree of association 

between total claims and a number of village level correlates. The demand for health insurance 

primarily depends on the health of an individual which is unobservable in our study. Moreover, 

results from this study may not be applicable for other state-run health insurance programmes. 

Aarogyasri differs from other programmes in a number of aspects namely eligibility, financial 
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cover and procedures treated. At the same time, demographic and economic characteristics may 

be different across two states. Therefore, it is essential to account for these factors while 

applying our results in other contexts. 
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Figure 1: Sub-district wise claims under Aarogyasri
13

 

 

 

 

 

 

 

                                                           
13 Source: Aarogyasri Claims data 2007-15 
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Figure 2: Cumulative surgeries from 2007-2015 

 

  Source: Aarogyasri Claims data 2007-15 

Figure 3: Cumulative Claim Amount from 2007-2015 

 

  Source: Aarogyasri Claims data 2007-15 
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Table 1: Summary Statistics 

 

Observations Mean 
Standard 

Deviation 

Private tertiary facility 23304 0.0187 0.135 

Public tertiary facility 23304 0.241 0.428 

Primary health centre 23304 0.964 0.185 

Primary clinics 23304 0.522 0.5 

Road 23304 0.293 0.455 

ASHA Worker 23304 0.784 0.411 

Bus service 23304 0.747 0.435 

Self-help Groups 23304 0.999 0.027 

Percent Area Irrigated 23304 25.31 24.67 

Total population 23304 2.36 2.768 

Percent literacy rate 23304 50.96 11.04 

Percentage of Agri. workers 23304 22.79 14.09 

Percentage of Industry workers 23304 1.096 2.553 
Source: Census 2011 Village Amenities Data, Primary Census Abstract Census 2011. 
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Table 2: Effect of Village Characteristics on Utilization under Aarogyasri 

 
Total claims 

Elderly 

claims 

Female 

claims 
Children 0-5 

Private tertiary facility 0.15*** 0.16*** 0.094** 0.23*** 

Public tertiary facility 0.089*** 0.085*** 0.044*** 0.047*** 

Primary health centre 0.52*** 0.45*** 0.38*** 0.26*** 

Primary clinics 0.016 0.026* 0.049*** 0.011 

Road 0.090*** 0.093*** 0.081*** 0.059*** 

ASHA Worker 0.43*** 0.41*** 0.33*** 0.23*** 

Bus service 0.46*** 0.46*** 0.37*** 0.22*** 

Self-help Groups 0.38* 0.35 0.20 0.17 

Percent area irrigated  0.0058*** 0.0059*** 0.0057*** 0.0026*** 

Total Population 0.25*** 0.25*** 0.23*** 0.20*** 

Percent literacy rate 0.015*** 0.014*** 0.016*** -0.0015*** 

Percentage of Agri. workers 0.0024*** 0.0023*** 0.0012*** 0.0016*** 

Percentage of Industry workers 0.019*** 0.021*** 0.013*** 0.0037* 

Constant 0.63*** -0.083 -0.57*** 0.045 

District Fixed Effects Yes Yes Yes Yes 

No. of Observations 23304 23304 23304 23304 

R Squared 0.59 0.56 0.55 0.50 

Source: Aarogyasri Claims Data, Census 2011 Village Amenities Data, Primary Census Abstract Census 

2011. 
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