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INTRODUCTION 

Rotavirus infection is responsible for a significant 

proportion of severe acute gastroenteritis in infants and 

young children and is a major contributor to childhood 

disease and death in India. Nearly all children are infected 

with rotavirus by 5 years of age, and severe rotavirus 

gastroenteritis often leads to the need for outpatient or 

hospitalized management due to dehydration and other 

complications.1 Before the worldwide implementation of 

rotavirus vaccines, rotavirus gastroenteritis (RVGE) 

caused 453 000 deaths globally in young children less 

than 5 years of age, with India responsible for 22% of the 

global RVGE mortality.2,3 Even in the least affected 

countries, such as Malaysia, rotavirus gastroenteritis 

results in high levels of morbidity and substantial health 

care costs and household costs for the treatment of the 

condition.4 The World Health Organization (WHO) 

recommends that rotavirus vaccines be implemented in 

immunization programs globally to prevent RVGE.5 In 

light of this global burden of disease, India chose to 

implement a domestically produced rotavirus vaccine in 

its universal immunization program to reduce the burden 

of rotavirus disease and the costs associated with 

treatment of the disease.6 

Although deaths from rotavirus have been eliminated 

through better management of the disease and improved 

health care accessibility, rotavirus disease continues to 

pose a significant clinical and economic burden on 

families and the health care system. In India, where 

diarrheal disease continues to be the leading cause of 
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hospitalization in children, rotavirus-related disease is not 

only a public health problem but also a financial burden 

on families.7 

The economic burden of rotavirus disease is likely to be 

especially substantial in environments with high OOP 

health expenditures. India is a high-OOP health 

expenditure country, financing most health care costs 

directly at the household level, with little financial threat 

protection for many population groups. Even when using 

public services, families incur additional costs for 

medicines and diagnostics, travel to facilities, food, and 

opportunity costs of time lost to seeking care.8 

Households may therefore incur considerable OOP 

expenses if they seek treatment for severe rotavirus 

gastroenteritis. These expenses may exceed the financial 

limits of a household. If spending on health care absorbs a 

large proportion of a household’s income, or if it forces a 

household to borrow, sell assets, or reduce its basic 

consumption needs, the spending is classed as 

catastrophic health spending (CHS). CHS has been shown 

to drive vulnerable households further into poverty and 

create vicious cycles of financial insecurity. In this 

context, the widespread introduction of rotavirus 

vaccination programs presents a lifeline, reducing the 

burden of severe rotavirus disease and easing the 

economic strain on households, especially those that are 

most vulnerable.4,9,10 

Vaccination offers a unique solution to the dual burden of 

disease and cost burden. Rotavirus vaccines significantly 

reduce severe gastroenteritis disease burden, 

hospitalizations, and medical costs in vaccinated 

children.11 By preventing illness episodes that incur these 

additional treatment costs, the direct and indirect costs to 

families can be reduced. In this way, vaccination 

programs might be considered protective not only from a 

public health perspective but also from a cost perspective. 

The implementation of rotavirus vaccination programs, 

for example, could help to avoid the high costs of medical 

treatment for rotavirus diarrhea in countries such as India; 

the annual cost of such treatment in the country has been 

estimated to be between ₹2.0 billion and ₹3.4 billion.12 

This consideration is especially relevant to lower- and 

middle-income countries such as India, where the cost of 

illness episodes can increase the expenditures and risk of 

catastrophic spending faced by household members. 

Immunization programs in India and Ethiopia, for 

example, have been shown to reduce rotavirus deaths by 

85% in high burden countries such as India and to have a 

significant effect on household expenditure in India 

despite socioeconomic status, impacting risk-protective 

factors and benefiting mainly the poorest of the poor.10 

India has incrementally rolled out the rotavirus vaccine to 

its Universal Immunization Programme (UIP) to avert the 

morbidity and mortality of rotavirus-related diarrhea 

while maximizing access equity through a publicly 

funded model.13 Although the health benefits of the 

vaccine are well documented in the scholarly literature, 

much remains to be learned about its impact on the 

household-level financial outcomes of its beneficiaries. 

Most studies have focused on reducing incidence, 

hospitalizations or direct/indirect costs at the population 

level; few studies have addressed the question of whether 

the demonstrated health benefits of rotavirus vaccination 

have similar population-level implications for OOP 

expenditure and CHS. Clarifying the relationship between 

these two variables is especially relevant in the Indian 

healthcare system, which allows access to care in the 

public or private sector at the family’s discretion and in 

which healthcare-seeking behaviors have been 

demonstrated to correlate with the income level, 

educational level, and urban or rural status of the 

household.14 

This study investigated the impact of vaccination on 

catastrophic health spending via evidence from rotavirus 

disease and the roll-out of the rotavirus vaccine in India. 

By examining changes in healthcare utilization and 

spending patterns before and after the introduction of the 

vaccine, this study aims to quantify the value of 

vaccination in providing financial protection against the 

costs of treating this disease. In so doing, this study adds 

to the evidence of how vaccination as a preventive 

intervention can help achieve universal health coverage 

objectives by generating both health gains and alleviating 

financial burdens. The results will be used to inform 

immunization policy decisions on vaccine funding, 

inclusion in public health programs, and the potential role 

of vaccination in reducing health inequities in India. 

Thus, this study fills a crucial gap in the literature by 

investigating the financial risk protection associated with 

rotavirus vaccination in a high out-of-pocket spending 

context with significant socioeconomic diversity across 

populations. 

BURDEN OF ROTAVIRUS DISEASE AND ITS 

ECONOMIC CONSEQUENCES IN INDIA 

Rotavirus infection remains an important cause of severe 

acute gastroenteritis in children under five years of age in 

India and is a significant contributor to pediatric illness 

and health care visits. While improved use of oral 

rehydration solution and management practices have 

mitigated the disease’s impact, rotavirus infections are 

still among the leading causes of diarrhea-related 

hospitalizations in children under five years of age. Many 

of these cases require hospitalization due to vomiting, 

dehydration, electrolyte imbalance, and complications of 

the infection, with the youngest infants, particularly those 

at risk, as well as those from economically disadvantaged 

groups. The costs associated with rotavirus disease are 

also substantial at the household level because of direct 

medical costs and indirect costs related to lost wages from 

caregivers who tend to care for sick children.4 India has 

one of the highest burdens of rotavirus deaths in children 

under five years of age.10,12 Understanding the full 

economic burden of disease beyond direct medical costs 

is important for making informed policy decisions. 
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In addition to the direct medical costs of rotavirus 

disease, there is also a considerable economic burden on 

households. As noted previously, in India’s health care 

financing system, direct payments to providers by 

patients account for the majority of health care 

expenditures. Direct medical costs should be viewed in 

the context of relatively mild and short illnesses. 

Nevertheless, households face considerable costs. These 

include consultation fees, hospitalization costs, costs of 

medicines, diagnostic costs, transport costs, 

accommodation costs for caregivers and loss of 

productivity due to working days lost. Costs can be high, 

especially when private health care providers are 

consulted, as is often the case in both urban and rural 

settings.15 The cumulative burden of direct and indirect 

costs can be overwhelming; the catastrophic 

consequences for vulnerable households are particularly 

well described.10,16 

Several studies have shown that diarrheal diseases are a 

leading cause of CHS among households with young 

children. CHS occurs when health spending exceeds a 

certain threshold of household income or consumption 

and can force families to forgo basic needs, borrow 

money, or dispose of productive assets. For rotavirus, the 

cost of hospitalization already represents a large 

percentage of monthly and even yearly household 

income, especially in low-income families.17 As a result, 

rotavirus disease not only endangers the health of the 

child but also increases the financial burden on families 

and contributes to the intergenerational transmission of 

poverty. 

ROTAVIRUS VACCINATION AND REDUCTION 

IN HEALTHCARE UTILIZATION 

Vaccination against rotavirus is one of the most effective 

ways to prevent rotavirus diarrhea and its associated 

complications. Vaccines have been shown in clinical 

trials and post introduction studies from various countries 

to reduce severe gastroenteritis, emergency care visits, 

and hospital admissions.18 In high-burden countries such 

as India, which disproportionately burden systems with 

diarrhea in children, the value of these reductions is 

crucial to services and home lives. 

By preventing severe clinical episodes, rotavirus 

vaccination directly prevents the need for medical care 

and reduces both direct medical costs and indirect costs to 

families. Fewer hospitalizations lead to fewer 

expenditures on bed fees, intravenous rehydration, 

laboratory tests, and medicines and, beyond that, lost 

wages from parents’ caregiving responsibilities.19 Thus, it 

acts as a de facto cost-protection strategy in its own right, 

especially for countries in which vaccination programs 

are rolled out in contexts with little use of (or no) OOPs 

and with the HPV vaccine. Public financing of rotavirus 

vaccination has the added benefit of reducing mortality 

after medical care in children.10 For example, in India and 

Ethiopia, billions of dollars in household costs could be 

avoided if rotavirus illness is publicly funded through 

vaccines and payments, much of which accrue 

specifically to the lowest socioeconomic quintiles.10 

Analyses have shown that rotavirus vaccination programs 

save not only individual households but also millions of 

hospitalizations and doctor visits worldwide, even at 

relatively high rates of the price of the vaccine itself.20 

They protect against financial disasters by limiting OOPs 

and income disparities in health care use.4 

EVIDENCE FROM ROTAVIRUS VACCINE 

INTRODUCTION IN INDIA 

India introduced the rotavirus vaccine in a staggered 

manner to the UIP with the aim of reducing diarrheal 

morbidity and mortality and ensuring equitable access to 

immunization through the establishment of a publicly 

funded programme. Early programmatic assessment and 

surveillance data suggest reduced rotavirus 

hospitalization and severe diarrhea in targeted age 

groups.7 These health gains are expected to yield 

economic returns at the household and healthcare system 

levels. 

Emerging evidence from India suggests that rotavirus 

vaccination reduces treatment-related OOP spending 

costs by reducing hospitalization rates, as the cost of 

inpatient care accounts for the highest proportion of 

overall treatment costs. Even slight reductions in hospital 

admissions can save households a significant amount of 

money.21 The fact that the vaccine is made available 

through public sector programs reduces the potential 

vaccine acquisition costs for households and the reliance 

on expensive private health care. Mass rotavirus 

vaccination campaigns have also been shown to have a 

significant public health impact by preventing a large 

burden of morbidity and mortality at a cost per life-year 

saved that is substantially less than existing cost-

effectiveness thresholds.22 This especially applies to low-

income settings with high levels of mortality, which 

increases the potential impact of these interventions.10 

The economic benefit of vaccination does differ between 

populations, as households that mainly use private 

facilities for their treatment still incur high levels of costs 

for the treatment of residual illness episodes, pointing to 

unequal access to and financing of health care resources. 

Differences between states in health care, insurance 

coverage, and immunization coverage seem to play a role 

in the degree to which vaccination protects against 

financial threat. As such, future studies should investigate 

the financial impact of rotavirus vaccination in different 

socioeconomic and healthcare contexts in India.23 

VACCINATION AND CATASTROPHIC HEALTH 

SPENDING 

While there is no direct empirical evidence yet that 

rotavirus vaccination has reduced catastrophic health 

spending in India, studies and economic modeling allow a 

strong inference of such an effect.24 By preventing severe 
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rotavirus cases, households are less likely to face 

catastrophic healthcare costs that exceed their ability to 

handle. The impact on poor and near-poor households is 

especially significant, as healthcare shocks can devastate 

their economic well-being for years. 

Vaccination may therefore support the economic risk 

protection agenda, which is a cornerstone of universal 

health coverage (UHC). In a direct way, rotavirus 

vaccination decreases the incidence of disease and health 

service use, which reduces the occurrence and intensity of 

catastrophic health expenditures beyond the help of 

demand-side financing, e.g., publicly funded insurance 

programs.23 

Indirectly, these economic benefits of vaccination 

translate into longer-term stabilization of economically 

vulnerable populations by protecting their most basic 

economic unit: the household.25 Finally, the long-term 

decrease in rotavirus disease burden allows reallocation 

of health system/public health resources toward 

strengthening other areas of need for direct and indirect 

impacts.10 

POLICY AND HEALTH SYSTEM IMPLICATIONS 

The reviewed evidence adds value to rotavirus 

vaccination by also demonstrating the economic and 

equity benefits associated with vaccination. Using metrics 

for financial protection (e.g., out-of-pocket expenditure 

and catastrophic health spending) in the impact evaluation 

of rotavirus vaccines helps make a strong case for 

continued public investment in rotavirus vaccination and 

informs policy-makers of the full range of benefits 

associated with rotavirus vaccination being not just a 

public health intervention but also a public health and 

economic strategy.10,23 

This argument has particular relevance for India, where 

the elimination of a major share of rotavirus disease 

through preventative vaccination delivers large returns on 

investment. Continued investment in rotavirus vaccine 

programs, especially in low- and middle-income 

countries, is needed to meet health and poverty reduction 

goals, including the SDG targets, for households with 

children living in poverty.23 

Consequently, improving routine immunization coverage 

and ensuring that coverage rates are equitable across 

socioeconomic groups would be the best route forward. 

Combining economic evaluation with disease surveillance 

would also help provide policy-makers with a better 

understanding of the value of vaccination programmes.26 

VACCINATION AND CATASTROPHIC HEALTH 

SPENDING: A CONCEPTUAL FRAMEWORK 

The rotavirus vaccine protects against disease and 

severity and decreases out-of-pocket expenditures in 

terms of hospitalization and medication, ensuring that 

households are not financially burdened by catastrophic 

health expenditures.10,23 The financial protection aspect is 

crucial for vulnerable population groups, as rotavirus 

vaccination programmes have a greater ROI for these 

groups.27 Increased return on investments fosters 

economic growth, enhances the health impact of the 

vaccination program and plays an integral role in poverty 

alleviation in Uganda, thus addressing the global agenda 

for universal health coverage.23,27 Uganda made an 

expenditure savings of 57 million ($7 per capita) on 

diarrhea. The return on investment (ROI) per dollar spent 

on RV was $1.48.28 

CONCEPTUAL FRAMEWORK LINKING 

VACCINATION AND CATASTROPHIC HEALTH 

SPENDING 

Catastrophic health spending (CHS) is understood in a 

broad conceptualization of financial risk protection 

failure and is defined as out-of-pocket (OOP) health 

expenditures exceeding a specified share of household 

income or consumption, typically set at 10-25% of total 

household spending or 40% of non-subsistence 

spending.29 In this conceptualization, illness is an 

economic shock that displaces spending on essential 

household needs such as food, schooling and shelter. In 

low- and middle-income countries such as India, where 

OOP spending is the predominant form of health 

financing, acute childhood illnesses such as rotavirus 

diarrhea are especially likely to induce CHS. 

Vaccination affects CHS through a preventive risk 

pathway. The vaccine reduces the probability of the 

disease occurring or the probability of a serious disease, 

thereby reducing the need for the household to access 

health care in the first place.23 This effect applies 

especially to diseases such as rotavirus, where severe 

cases routinely result in hospitalization and where the 

costs associated with treatment are highly skewed toward 

a small number of cases that account for the majority of 

spending. In this way, vaccination reduces exposure to 

high-cost health events, leading to a reduction in both the 

prevalence and intensity of catastrophic spending. 

PATHWAYS OF FINANCIAL PROTECTION 

THROUGH ROTAVIRUS VACCINATION 

Conceptually, the vaccine’s relationship with CHS can be 

understood through three mechanisms: 1) disease 

prevention lowers healthcare use and the most financially 

destructive form of health care, inpatient care; 2) cost 

avoidance prevents not only the direct costs of treatment 

but also the indirect costs, such as transportation to care, 

accommodation, and lost income for caregivers; and 3) 

risk pooling through public provision improves financial 

protection when vaccines are provided at no cost through 

public programmes by reducing reliance on privately 

provided care, which exposes households to market prices 

for health care.23 
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In India, all three mechanisms are strengthened by the 

role of the UIP in providing the vaccine free of charge to 

the most vulnerable populations, who are most in need of 

financial protection. High coverage rates maximize 

population-level effects and minimize household 

exposure to the financial consequences of preventable 

infectious diseases. This further strengthens the role of 

prevention in efforts to improve financial protection and 

achieve universal health coverage, especially in 

developing countries such as India, where out-of-pocket 

spending on health care is a major cause of CHS and a 

driver of the re-impoverishment of vulnerable 

populations.30 

DIFFERENTIAL IMPACT ACROSS 

SOCIOECONOMIC GROUPS 

Conceptual models of CHS suggest that the financial 

consequences of illness are not distributed evenly across 

households. Poorer households are at greater risk of 

suffering catastrophic expenditures even for modest 

healthcare costs, and richer households will be able to 

absorb similar costs without incurring catastrophic 

expenditures. Financially protective effects of vaccination 

will therefore be progressive, providing greater benefits 

to poorer households.31 

In the case of rotavirus vaccination, progressivity arises 

from the greater disease burden experienced by poorer 

households, their greater reliance on OOP payments, and 

their lower likelihood of being able to rely on insurance.32 

The welfare costs of a single episode of hospitalization 

incurred by a poor household will be greater than the 

costs incurred by a richer household in terms of avoiding 

borrowing, losing savings and assets, and having reduced 

consumption needs. Vaccination will therefore be 

protective not only with regard to efficiency but also with 

regard to equity. 

VACCINATION WITHIN THE HEALTH SHOCK–

COPING FRAMEWORK 

From a health economic perspective, rotavirus disease 

can be characterized as a transient health shock with 

persistent economic impacts. Households cope with these 

shocks by borrowing, selling off assets or depleting future 

healthcare funds.17 Conceptual models indicate that 

coping strategies reduce buffering costs but increase 

vulnerability over time. The vaccine breaks the cycle by 

stopping the shocks from occurring in the first place.33 

This model applies to India, where informal borrowing 

and distress financing are the norm for coping with health 

expenditures. By decreasing the incidence of severe 

rotavirus cases, the vaccine reduces the number of 

instances in which households are forced to engage in 

such coping strategies.23 

IMPLICATIONS FOR MEASUREMENT AND 

POLICY 

The association between vaccination and catastrophic 

expenditures highlights the importance of extending 

vaccine evaluations beyond clinical outcomes. Evaluating 

the impact of vaccination on out-of-pocket spending and 

catastrophic expenditures provides a comprehensive 

measure of the value of immunization programs. This 

argument is particularly valuable to policy-makers, 

reinforcing the case for public financing of vaccines, 

especially in resource-constrained settings, where the 

benefits of prevention generate substantial savings.34 

Incorporating financial risk protection measures into 

routine evaluations not only enhances our understanding 

of the value of vaccination but also aligns immunization 

programmes with universal health coverage goals. The 

rotavirus vaccine in India has thus become more than a 

child health intervention; it is important for household 

welfare and social policy investment. With this broader 

framing, we can understand that investing in vaccines not 

only improves health outcomes but also, just as 

importantly, protects households economically, especially 

those at greatest risk.23 

HEALTH AND ECONOMIC IMPACT OF 

ROTAVIRUS VACCINATION 

This section consolidates results from multicounty and 

LMIC studies evaluating the effects of rotavirus 

vaccination on healthcare usage, economic burden, and 

catastrophic expenditure. The results revealed significant 

reductions in symptomatic illness, hospitalization, 

healthcare visits, and financial burden across the board, 

with the most pronounced effects in vulnerable 

populations. The table below summarizes the main health 

and economic outcomes measured by the studies. 

Table 1: The main health and economic outcomes measured by the studies. 

Outcome category Specific outcome Estimated reduction/savings 

Healthcare utilization Symptomatic rotavirus infection 13.0% reduction6 

Healthcare utilization Population-wide rotavirus mortality 34.6% reduction6 

Healthcare utilization Rotavirus outpatient visits 21.3% reduction6 

Healthcare utilization Rotavirus hospitalizations 28.1% reduction6 

Financial savings 

(Uganda 2018-2021) 

Diarrhea-associated expenses (excluding mortality 

productivity) 
~$57 million28 

Financial savings (Uganda) 
Return on investment (excluding mortality 

productivity) 
$1.48 per dollar invested28 

Continued. 
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Outcome category Specific outcome Estimated reduction/savings 

Financial savings (Uganda) 
Return on Investment (including mortality 

productivity) 
$78 per dollar invested28 

financial savings (Uganda) ROI for most disadvantaged groups $1.71 to $2.03 per dollar28 

Catastrophic health 

expenditure (LMICs) 

Averted CHE cases (across 52 Gavi-eligible 

countries 2000-2030) 
~200 million23 

Catastrophic health 

expenditure (LMICs) 

Proportion of CHE cases prevented among the 

poorest quintiles 
Approximately half23 

 

CONCLUSION 

This review shows that rotavirus vaccination in India has 

health economic benefits beyond reducing childhood 

morbidity and mortality. It spares households from 

catastrophic health spending. Rotavirus disease is 

associated with high out-of-pocket hospital care, 

medication and indirect costs, especially in a health 

system that does not consistently provide financial risk 

protection. By preventing disease episodes associated 

with costly care, vaccination reduces exposure to sudden 

large health care payments and the risk of CHS, 

especially among vulnerable socioeconomic groups. 

Evidence from India and other similar low- and middle-

income countries shows that the introduction of the 

rotavirus vaccine reduces the burden of severe diarrhea, 

hospitalizations and treatment costs. The returns are 

highest where public immunization services are available 

and utilized, highlighting the importance of continued 

support for routine immunization programs and equitable 

access to all children. Direct evidence of reduced 

catastrophic health spending is limited, but model 

projections and preliminary evidence support 

immunization as a key pillar of financial risk protection 

necessary to achieve universal health coverage. 

The benefits of a resilient immunization system and 

effective immunization program in protecting households 

from health and economic shocks during the COVID-19 

pandemic underscore the importance of this message. 

Improving rotavirus vaccination rates, along with supply 

chains, cold chains and health information systems, will 

enhance the health and economic returns of the 

vaccination program. Future research should focus on 

household-level studies that measure catastrophic health 

spending, household costs and longer-term effects of 

vaccination on household economics. In conclusion, 

rotavirus vaccination is not only a life-saving public 

health intervention but also an important investment in 

household health economic equity in India. 
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