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ABSTRACT

Cancer imposes a severe economic strain on Andhra Pradesh’s vulnerable populations, with
approximately 80,000 new cases projected for 2025, predominantly cervical, breast, and
oral cancers, and out-of-pocket expenses (OOPE) averaging 385,595 per episode, triggering
catastrophic health expenditure (CHE) in over 59% of families, especially those below the
poverty line (BPL) in rural and coastal areas. Government schemes like Ayushman Bharat-
Pradhan Mantri Jan Arogya Yojana (PMJAY) offer up to 35 lakh cashless coverage for oncology
services, including chemotherapy and radiotherapy, while Rashtriya Arogya Nidhi (RAN)
provides 15 lakh one-time aid for advanced treatments. The state-specific Dr. NTR Vaidya Seva
Scheme (NTR Aarogya Sri), enhanced in 2023 to cover up to 25 lakh annually across 3,257
procedures with 155 new oncology services added in 2025, allocates significant funds for cancer
care, processing over 1,200 oncology claims in FY2024-25 with a 25% year-on-year increase.

This evaluation assesses these schemes’ impact on reducing cancer treatment costs for low-
income groups in Andhra Pradesh. Using a mixed-methods design, we examined 1,000 PMJAY
claims (2020—2025) from the National Health Authority, supplemented by NTR Aarogya Sri
records, and conducted surveys with 300 patients and 50 providers across high-burden districts:
Visakhapatnam, Guntur, Vijayawada, Nellore, Anantapur, and Chittoor. Key indicators were
OOPE savings, CHE rates (at 10% of household income), and treatment adherence. Interviews
yielded qualitative data on barriers via thematic analysis.
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Results indicate PMJAY and NTR Aarogya Sri reduced direct medical costs by 66% (from 31,803
to 10,793 per hospitalization), enabling timely care for 75% of beneficiaries and averting CHE.
RAN aided 12% of late-stage cases with transplants. NTR Aarogya Sri enhanced cervical cancer
coverage by 28% through integrated screening under NCD-4.0 (39 lakh screened statewide,
identifying 22,861 cases). Enrolment, however, lags at 42% for eligible BPL families, hampered by
awareness gaps (65% of respondents), coastal access issues, and 11% claim rejections due to non-
empanelled facilities. Indirect costs like travel and wage loss still impoverish 26% of households.

Overall, these schemes foster financial protection and equity in Andhra Pradesh, but scaling
requires awareness campaigns, broader networks, and palliative inclusions. Enhanced
implementation could prevent 15,000 annual CHE cases, supporting the state’s alignment with
India’s 2040 cancer control targets.

Keywords: Ayushman Bharat, NTR Aarogya Sri, Cancer Treatment Costs, Health Insurance
Schemes, Financial Toxicity, Vulnerable Populations

1. Introduction

1.1. Background

Cancer remains one of the most pressing public health challenges in Andhra Pradesh,
with its incidence escalating rapidly due to demographic shifts, lifestyle changes, and
improved diagnostic capabilities. According to projections from the National Cancer
Registry Programme (NCRP), Andhra Pradesh is expected to report approximately
80,000 new cancer cases in 2025, a 4.3% increase from 2024 estimates of 76,708 cases,
with cervical (25%), breast (28%), and oral cancers predominant in rural and coastal
regions. This burden is disproportionately borne by vulnerable populations—those
living below the poverty line (BPL), rural residents, and marginalized communities
such as Scheduled Castes (SC) and Scheduled Tribes (ST)—who face not only clinical
challenges but also profound economic distress. The disease’s treatment, encompassing
diagnostics, chemotherapy, radiotherapy, surgery, and supportive care, often exceeds
household financial capacities, leading to delayed care, treatment abandonment, and
long-term impoverishment.

Andhra Pradesh’s healthcare system, characterized by a mix of public and private
providers, relies heavily on out-of-pocket expenditures (OOPE), which account for
over 60% of total health spending. In the context of cancer, this translates to average
OOPE of 85,595 per treatment episode, pushing more than 59% of affected families
into catastrophic health expenditure (CHE), defined as OOPE exceeding 10% of annual
household income. Rural BPL households, comprising over 70% of the state’s poor,
are particularly vulnerable, with limited access to specialized oncology centers and
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high indirect costs from lost wages and travel exacerbated by coastal flooding and arid
conditions in Rayalaseema.

Government health insurance schemes have emerged as pivotal tools for mitigating
this burden, aligning with Andhra Pradesh’s commitment to Universal Health Coverage
(UHC) under Sustainable Development Goal (SDG) 3. The flagship Ayushman Bharat-
Pradhan Mantri Jan Arogya Yojana (PMJAY), launched in 2018, provides up to X5 lakh
per family annually for secondary and tertiary care, including comprehensive oncology
services like chemotherapy and bone marrow transplants. Complementary schemes
such as the Rashtriya Arogya Nidhi (RAN), offering up to 15 lakh one-time aid for
advanced cancer treatments at designated centers, and the state-specific Dr. NTR
Vaidya Seva Scheme (NTR Aarogyasri), launched in 2007 and enhanced in 2023 to %25
lakh annual coverage with free treatment for cancer patients (including X225 daily aid
up to 5,000 monthly post-surgery), underscore a multi-tiered approach to financial
protection. In 2025, NTR Aarogyasri added 155 new services, emphasizing transplants
and cervical care. These schemes represent a paradigm shift from fragmented programs
to broader entitlements, aiming to reduce financial toxicity—the economic and
psychological distress from high treatment costs. By 2025, PMJAY and NTR Aarogyasri
have facilitated over 1,200 cancer treatments in Andhra Pradesh, valued at 31,500 crore,
with 78% in rural areas. Yet, challenges persist: enrolment rates hover at 42% among
eligible BPL families, and indirect costs continue to impoverish 26% of households.
This study evaluates the efficacy of these schemes in alleviating cancer’s cost burden,
providing evidence for policy refinement in the state.

1.2. Problem Statement

The economic ramifications of cancer in Andhra Pradesh extend far beyond medical
bills, encompassing direct costs (medications, hospitalization) and indirect costs
(productivity loss, transportation), which collectively drive families into debt or
poverty. Empirical data indicate that without insurance, cancer treatment costs average
3.1lakh per patient, with hospitalization alone accounting for X39,085 in direct OOPE.
For vulnerable populations—defined here as BPL households earning <X1.2 lakh
annually, predominantly in rural and coastal areas—this triggers CHE in 59-75% of
cases, with 44% facing impoverishment. Rural-urban disparities exacerbate this: only
29% of cancers are detected early in rural Andhra Pradesh, leading to advanced-stage
presentations that inflate costs by 2-3 times, particularly in Rayalaseema districts like
Chittoor where tobacco-related oral cancers are prevalent.
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Government schemes like PMJAY and NTR Aarogyasri address direct medical costs
effectively but falter on indirect burdens and access barriers, such as coastal logistics
during cyclones and arid transport in inland regions. Enrolment gaps (42%), awareness
deficits (65%), and claim rejections (11% due to non-empanelled facilities) hinder
utilization. This study interrogates whether these schemes truly reduce financial toxicity
for vulnerable groups in Andhra Pradesh, or if systemic gaps perpetuate inequities.

1.3. Research Objectives

The primary objective is to evaluate the effectiveness of government health insurance
schemes (PMJAY, RAN, and YSR Aarogyasri) in reducing OOPE and CHE for cancer
treatment among vulnerable populations in Andhra Pradesh.

Secondary objectives include:

* Assessing coverage utilization rates and cost savings across schemes.

* Identifying equity gaps in access and enrolment by socio-demographic factors
(e.g., rural/coastal, caste).

* Exploring qualitative barriers to scheme adoption via patient and provider
perspectives.

* Formulating policy recommendations to enhance financial protection and
treatment adherence.

1.4. Research Questions

*  To what extent have PMJAY, RAN, and YSR Aarogyasri reduced direct and indirect
OOPE for cancer treatment in vulnerable populations from 2020-20257

e What are the impacts of these schemes on CHE rates and treatment adherence,
particularly for late-stage and cervical cases?

* How do socio-economic and geographic factors (e.g., coastal vs. inland/
Rayalaseema) influence enrolment and utilization equity?

e What barriers (e.g., awareness, infrastructure) impede scheme effectiveness, and
how can they be addressed?

1.5. Significance of the Study

This research fills critical gaps in post-2020 evaluations of PMJAY and NTR Aarogya
Sri’s oncology impacts in Andhra Pradesh, leveraging novel claims data amid rising
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incidence (~80,000 projected by 2025). By focusing on vulnerable subgroups across
diverse districts including Rayalaseema’s Chittoor, it informs equitable UHC scaling,
potentially averting 15,000 annual CHE cases and supporting the state’s National
Cancer Control Programme (NCCP) alignment with India’s 2040 targets. Policymakers
can use findings to expand palliative inclusions and coastal/inland networks, while
academia gains a mixed-methods framework for health financing studies. Ultimately,
it advances SDG 3 by promoting financial risk protection, reducing cancer-related
impoverishment.

2. Literature Review

2.1. Global Perspectives on Health Insurance and Cancer Care

Globally, health insurance models for cancer care emphasize universal coverage
to mitigate financial toxicity, with varying emphases on public funding and
private integration. The UK’s National Health Service (NHS), a Beveridge-model
exemplar, provides free-at-point-of-use care, funded by general taxation, covering
comprehensive oncology from screening to palliative services. This has yielded
superior equity outcomes, with cancer survival rates 10-15% higher for older adults
compared to the US, though wait times average 62 days for treatment initiation.
The NHS’s success lies in centralized purchasing and empanelled providers,
reducing OOPE to near-zero, but challenges include resource rationing amid rising
demands.

In contrast, the US Medicare program, serving 65 million elderly, operates a
national health insurance model with fee-for-service reimbursements, covering 80% of
Part B oncology costs (e.g., chemotherapy) after deductibles. While innovative in value-
based care pilots (e.g., Oncology Care Model), it incurs high administrative costs (8% of
spending) and leaves 20% co-pays, leading to CHE in 25% of beneficiaries. Comparative
studies highlight the NHS’s edge in equity but Medicare’s in innovation; both inform
low-middle-income states like Andhra Pradesh on blending public entitlements with
private delivery.

Other models, such as Canada’s single-payer system, achieve 95% coverage but face
delays, while Bismarck-style systems in Germany integrate social insurance for 9go%
cost coverage. Lessons for Andhra Pradesh include prioritizing cashless models to curb
OOPE (global average 18% vs. state’s 60%) and incorporating palliative care, absent in
70% of LMIC schemes.
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2.2, Indian and Andhra Pradesh Context: Evolution of
Government Health Insurance Schemes

India’s health insurance landscape evolved from targeted welfare to UHC-oriented
entitlements, with Andhra Pradesh leading in state innovations. Pre-2000s, fragmented
schemes like the Employees’ State Insurance (ESI) covered formal workers, leaving 75%
uninsured. The Rashtriya Swasthya Bima Yojana (RSBY), launched in 2008, offered 30,000
annual coverage to BPL families for hospitalization, including basic oncology, via public-
private partnerships. RSBY enrolled millions but faced low utilization (45%) and fraud.

PMJAY (2018) subsumed RSBY, expanding to 50 crore beneficiaries nationally, with
35 lakh family floater coverage for 1,949 procedures, including 200+ oncology packages
(e.g., radiotherapy at J50,000/session). In Andhra Pradesh, PMJAY integrates with
YSR Aarogyasri, processing 1,200 oncology claims in FY2024-25 (25% increase). RAN,
established in 1997 and enhanced in 2020, provides 15 lakh for cancer at regional
centres, aiding 12% of advanced cases statewide.

NTR Aarogyasri (2007), Andhra Pradesh’s flagship, offers up to 25 lakh annual
coverage (enhanced 2023) for 3,257 procedures, including all cancer modalities (medical,
surgical, radiation oncology). In 2025, it added 155 services and free cancer treatment
with post-surgery aid (3225/day up to J5,000/month), covering 78% rural cases. This
evolution reflects fiscal federalism, with state funding at 40%, achieving 68% utilization
in Andhra Pradesh.

2.3. Empirical Evidence on Cost Burden and Insurance Impact

Studies underscore cancer’s fiscal toll in Andhra Pradesh: NSSO 75th Round (2017-18)
data show 75% of cancer households face CHE, with OOPE at X85,595/episode (mean
384,643 under Aarogyasri), rising to 3.1 lakh including indirect costs. A 2023 study
reported mean hospitalization OOPE of %39,085, with 59% CHE incidence, highest
among rural BPL (84%). Regional data from Rayalaseema (including Chittoor) highlight
high oral cancer rates due to tobacco use, contributing to advanced presentations.

PMJAY and NTR Aarogyasri’s impact is promising: A Lancet study (2024) found
36% improvement in timely treatment initiation statewide, with 66% OOPE reduction
(31,803 to 10,793/hospitalization). BMJ Open (2025) noted 19% higher non-medical
costs for beneficiaries but overall, 70% CHE aversion. NTR Aarogyasri boosted cervical
access by 28% via NCD-4.0 screening (39 lakh screened, 22,861 cases identified).
Gaps include 42% enrolment and 26% indirect impoverishment. Literature calls for
integrated outpatient coverage.
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2.4. Theoretical Framework

This study employs Andersen’s Behavioral Model of Health Services Use (1995),
which posits that utilization is influenced by predisposing (demographics), enabling
(insurance, income), and need (perceived/evaluated health) factors. Applied to cancer
in Andhra Pradesh, it explains low enrolment (predisposing: low awareness; enabling:
coastal/inland access) and adherence gaps. Complementing this is the WHO Health
Financing Equity Model, assessing progressivity and equity in utilization. In Andhra
Pradesh, financing is regressive (OOPE burdens poor), but schemes like PMJAY and NTR
Aarogyasri enhance enabling factors. This dual framework guides analysis of scheme
impacts on equity.

3. Methodology

3.1. Research Design

A mixed-methods design was adopted for triangulation: quantitative for cost
impacts via claims analysis, qualitative for barriers via interviews. This
convergent parallel approach integrates data at interpretation, enhancing validity for
policy insights.

3.2. Data Sources

Secondary data comprised 1,000 anonymized PMJAY claims (2020-2025) from the
National Health Authority portal, focusing on oncology (ICD-10 Coo-Cg7), supplemented
by YSR Aarogyasri records. Primary data: Cross-sectional surveys with 300 patients
(post-treatment) and 50 providers (oncologists/nurses) in high-burden districts.

3.3. Sampling

Purposive stratified sampling targeted vulnerable groups: 65% rural/coastal BPL, 35%
urban low-SES; balanced by gender (54% female), caste (32% SC/ST), and cancer type
(cervical/breast/oral predominant). Districts selected for high burden: Visakhapatnam
(coastal-north), Guntur (coastal-central), Vijayawada (urban), Nellore (coastal-south),
Anantapur (inland-Rayalaseema), and Chittoor (inland-Rayalaseema with high oral
cancer). Sample size powered at 80% for detecting 20% CHE difference (a=o0.05).
Patients equally distributed (n=50 per district); providers balanced at n=8-9 per district
(total 50).
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3.4. Data Collection Tools

Quantitative: Structured questionnaire capturing OOPE (direct/indirect), income,
CHE (10% threshold). Qualitative: Semi-structured interviews (30-45 min) on barriers/
enablers, audio-recorded with consent. Tools piloted on 20 participants, translated to
Telugu/English.

3.5. Analytical Methods

Quantitative: Descriptive stats (means, frequencies) via SPSS v.27; inferential: Paired
t-tests for pre/post-OOPE, logistic regression for CHE predictors (OR for insurance).
Difference-in-differences compared insured vs. uninsured. Qualitative: Thematic
analysis in NVivo v.14, coding transcripts for themes (e.g., awareness). Ethics: Approved
by ICMR IRB; informed consent ensured anonymity.

4. Results

Patient demographics reflected Andhra Pradesh’s socio-economic profiles. Overall,
mean age was 47 years (SD=12); 54% female; 65% rural/coastal; 75% BPL. Common
cancers: cervical (25%), breast (28%), oral (22%). Providers averaged 12 years’ experience
(SD=5), with 70% handling >50 low-SES cases annually.

Pre-scheme OOPE averaged 385,595/episode statewide, with direct costs 65%
(e.g., hospitalization %31,803). Coastal districts like Visakhapatnam reported higher pre-
OOPE (X88,200) due to advanced presentations and logistics, while inland Rayalaseema
districts like Chittoor showed elevated costs (386,500) linked to tobacco-related oral
cancers and delayed detection.

4.1. Descriptive Statistics

District Patients % % % Mean Age | Top Cancer Type | Providers | % Pul‘Jlic
(n) Female | Rural | BPL (yrs) (%) (n) Hospital
Visakhapatnam 50 56% 70% | 78% | 48 (SD=1n) | Cervical (28%) 9 65%
Guntur 50 55% 68% | 76% | 47 (SD=12) Breast (30%) 8 70%
Vijayawada 50 52% 50% | 70% | 49 (SD=10) Oral (25%) 8 60%
Nellore 50 54% 72% | 77% | 46 (SD=13) | Cervical (26%) 8 68%
Anantapur 50 51% 75% | 73% | 45(SD=12) Breast (27%) 8 75%
Chittoor 50 53% 80% | 78% | 46 (SD=m) Oral (28%) 9 70%
Total 300 54% 66% | 75% 47 Cervical (25%) 50 68%
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4.2. Effectiveness of Schemes

PMJAY dominated (82% usage), with RAN (12%, advanced cases) and YSR Aarogyasri
(10% combined, synergies in cervical care). Overall, direct medical costs reduced by 66%
(pre: X31,803; post: %10,793; paired t=13.2, p<o.001). Timely care (<30 days) achieved in
75%. Coastal districts excelled in utilization (70%) due to infrastructure and Aarogyasri
integrations (e.g., 20% additional cervical treatments); inland Rayalaseema showed
moderate gains (65%) despite tobacco burdens. Regression (logistic for CHE): Insurance
OR=0.32 (95% CI: 0.20-0.51, p<0.001), moderated by geography (coastal OR=0.40; inland
OR=0.45).

For PMJAY/YSR claims (n=1,000 oncology subset): Cost savings averaged 214,000 per
claim, highest in Guntur/Nellore (~15,200) due to screening synergies, with Chittoor at
13,800 reflecting oral cancer focus.

District Uf;z/lzjai?;n Avg. QOPE CHE Timely RAN Usage | NTR Aarogya Sri
(%) Reduction (%) | Aversion (%) | Care (%) (n cases) Usage (%)
Visakhapatnam 70 68 72 77 5 12
Guntur 75 70 75 8o 4 15
Vijayawada 78 67 73 78 3 8
Nellore 72 69 74 76 4 13
Anantapur 65 62 68 70 6 10
Chittoor 68 64 70 72 5 1
Total 71 67 72 76 27 u

4.3. Equity and Access Gaps

Enrolment among eligibles: 42% overall; rural/coastal 35% vs. urban 50% (x%=8.5,
p=0.004). Awareness gap: 65%; claim rejections: 1% (non-empanelled facilities). SC/ST
utilization 42% lower (OR=0.58). Indirect costs (travel/wages) impoverished 26% (avg.
%7,500 travel). Gaps widest in coastal Nellore (enrolment 38%, awareness 70% gap)
from cyclone disruptions; inland Rayalaseema like Chittoor showed enrolment at 40%,
challenged by tobacco stigma and arid access but aided by local outreach.

Qualitative themes from interviews (n=50 providers, 300 patients; thematic
saturation at 82%):

¢ Awareness/Documentation (45% mentions): Coastal: “Villagers unaware;
Aadhaar linkage fails 18% time amid floods.” Inland: “Screening camps help, but
follow-up claims confuse; tobacco users in Chittoor delay due to stigma.”
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* Access/Infrastructure (32%): Coastal: “Only 18 empanelled rural centers; travel
150km during monsoons.” Inland: “Rayalaseema needs more mobile units for
droughts; Chittoor roads hinder.”

* Equity Biases (13%): Coastal: “SC families face delays in approvals.” Inland:
“Women skip due to childcare in remote villages like Chittoor.”

* Enablers (10%): Urban/coastal: “Aarogyasri helpdesks boost adherence via

local camps.” Inland: “Community drives in Anantapur/Chittoor improve oral

screening.”
Indirect
Enrolment | Awareness | Rejection
Distril I ; Key Tl Provi
istrict Rate (%) Gap (%) | Rate (%) mpovze:;s)hment ey Theme (Provider Quotes)
0
. "Port apps aid, but migrants need
kh
Visakhapatnam 45 62 10 24 portable cards”
'l ing— less f
Guntur 48 6o 0 - ntetgrated screening—seamless for
cervical."
Vijayawada 50 58 8 - "Urb"an digital enrolment, but rural
lags.
Nellore 38 70 3 30 "Cycl"ones delay claims; need mobile
vans.
"Drought + distance = abandonment;
Anantapur 45 08 2 28 train more ASHAs."
Chittoor 20 67 0 . "Tobacco s"tigma delays; expand rural
empanels.
Total 44 64 n 26 -

These breakdowns underscore coastal-inland/Rayalaseema disparities and inform
targeted interventions like expanded Aarogyasri-PMJAY linkages, tobacco cessation
programs in Chittoor, and resilient networks.

5. Discussion

5.1. Interpretation of Findings

Findings align with Lancet evidence of PMJAY’s 36% timely care boost in Andhra
Pradesh, attributing 66% OOPE cuts to cashless provisions. NTR Aarogyasri’s niche role
(28% cervical boost) echoes global targeted funds, but gaps in outpatient mirror US
Medicare’s 20% co-pays. Equity disparities (rural/coastal/inland 35% enrolment) reflect
Andersen’s enabling barriers, with WHO models highlighting regressive financing,
particularly in tobacco-heavy Rayalaseema.
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5.2. Implications for Vulnerable Populations

Schemes avert CHE for 72%, enabling adherence and preventing 15,000 impoverishments
annually, per state NCCP projections. For BPL rural families, PMJAY and YSR Aarogyasri
foster equity, reducing gender gaps (women 52% admissions). Yet, 26% indirect burden
underscores need for holistic support, akin to NHS palliative integration, with added
focus on tobacco interventions in districts like Chittoor.

5.3. Limitations

Claims data (2020-2025) may underreport informal costs; sample (n=300) limits
generalizability beyond selected districts. Recall bias in surveys; COVID and cyclone
disruptions affected 2020-2021 data.

5.4. Policy Recommendations

Launch digital awareness campaigns targeting coastal/inland 65% gap, via ASHA
workers and mobile camps, including tobacco education in Rayalaseema.

1. Expand empanelled facilities (reduce 11% rejections) and portable coverage for

migrants.
2. Include outpatient/palliative in PMJAY/NTR (cover 32% indirect costs).
3. Integrate RAN with NTR Aarogyasri for seamless advanced aid.

4. Monitor equity via annual NHA dashboards, prioritizing SC/ST, coastal, and
Rayalaseema areas like Chittoor.

5. Develop cyclone- and drought-resilient infrastructure in Nellore/Visakhapatnam
and Anantapur/Chittoor.

6. Conclusion

Government schemes like PMJAY, RAN, and YSR Aarogyasri have significantly
reduced cancer’s cost burden in Andhra Pradesh, averting CHE for 72% of vulnerable
beneficiaries and enhancing equity. However, enrolment and access gaps perpetuate
disparities. Scaling through awareness and infrastructure could align the state with
global UHC benchmarks, preventing 15,000 CHE cases yearly and advancing SDG 3.
Future longitudinal studies post-2025 expansions are warranted. Total word count
(excluding abstract, keywords, refs, appendices): 5,120.
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