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Strengthening India’s Response to HIV/AIDS 
Epidemic Through Strategic Planning, Innovative 
Financing, and Mathematical Modeling: Key 
Achievements over the Last 3 Decades

1 Introduction
The National AIDS Control Programme (NACP) 
of India for its fourth phase 2012–2017 had 
budgeted a resource envelope of Rs. 143 billion 
($2.70 billion). The resource envelope of NACP 
has been dominated by the donor support over 
its previous phases. The funding gaps of NACP 
were sufficiently large, and within the mandate of 
MDGs, various donor partners provided support 
to create capacities for effective implementation 
of the programme. Even though the controver-
sial projections of US-based National Intelligence 
Council state that India would have 25 million 
HIV (about 5% of adult population) by 2010, 
it did not affect developing close links with the 
international community.

Overall, India’s response to HIV/AIDS was 
successful in controlling the epidemic and it was 
well documented.1–5 The challenge now lies in 
maintaining success due to the emergence of 
newer pandemics like COVID-19. Since 2010, 
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Abstract | Indian HIV/AIDS numbers during the 2000s did not reach the 
high proportion of estimations provided by the WHO and UNAIDS. The 
number of HIV infections was high around 2.4 million in the 2020s, but 
given the country’s population of 1.38 billion, the general positivity rate 
remained very low compared with several countries. There were several 
reasons for a successful control of the epidemic in India, for example, 
setting-up of the National AIDS Control Programs, strategic priorities, 
surveillance and data management, mathematical modeling, and coor-
dinating with the civil society and galvanizing public response. In this 
review article, we will provide a recollection of India’s response and man-
agement of the HIV/AIDS epidemic, challenges, and successful model 
building, and future challenges that play important role in sustaining the 
epidemic at a lower level and plan for reducing the future transmissions.
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many donors started modulating their allocations 
globally to push the transition away from reliance 
on external resources, especially countries where 
the national economy could potentially support a 
greater share of HIV funding.6

Department for International Development 
(DFID), The United States Agency for Interna-
tional Development (USAID), Gates Founda-
tion, and Global Fund all joined in this approach 
based on disease burden and country’s ability 
to increase allocations. Even though the projec-
tions of US National Intelligence Council issuing 
a controversial projection and Gates Foundation 
support them that India would have 25 million 
HIV (about 5% of adult population) by  20101, it 
did not discourage developing close links with the 
international community.1 As contrary to this, 
the estimated number of people living with HIV/
AIDS in 2011 was 2.08 million.

One of the imperatives for moving towards 
sustainable development goals is ensuring the 
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local ownership of the programmes and find-
ing the relevance and appropriateness of finan-
cial envelope supporting those programmes. 
Over the years for several economic and politi-
cal reasons, there has been growing feeling and 
pressure of transiting to having more share of 
domestic budgetary support. Ensuring that we 
achieve greater sustainability of our response and 
make sure we have predictable sources of fund-
ing, NACP during its fourth phase (2012–2017) 
transited from external financing in favour of 
domestic budgetary support. The planning and 
development of strategic plans for the transition 
from external funding to domestic support, how-
ever, was not straightforward.

The objective of this paper is to discuss the 
transition and examine the assumptions made 
during the process of developing the plan. The 
paper also compares and analyzes the difference 
between the plan and actual allocations after the 
transition plan was put in place. The learning 
may be useful to countries and other programmes 
which are planning such transition. We also dis-
cuss implications of this development in terms 
whether this change has created any critical gaps, 
especially for the key populations and whether 
the process has been transparent and predictable.

2 �IHIV/AIDS�Programme�in India
The presence of HIV infection was first detected 
in India in 1986 when two doctors found about 
10 HIV positive samples out of a group of 102 
female sex workers from Chennai. At that time, 
the threat from the disease was not perceived 
to be high. With time and increasing surveys of 
blood donors, female sex workers, and injecting 
drug users, it became apparent that HIV infection 
was already present among different risk groups 
in India. Consequently, India embarked on with 
a chain of 62 AIDS surveillance centres to under-
stand the geographical extent of the infection and 
identify the main routes of transmission.7

Inception Phase AIDS Task Force under the 
aegis of the Indian Council of Medical Research 
(ICMR) was constituted to look into the HIV 
infection issue. The government also established 
a National AIDS Committee (NAC) for overall 
policy-making and overseeing the programme 
performance. Given the urgency to halt the 
spread of infection, the Government initiated a 
3-year medium-term plan that was followed by 
implementation of the National AIDS Control 
Programme (NACP) in 1987. With the support 
from the WHO, NACP focused on coordinat-
ing the national response to HIV/AIDS. During 

this inception phase, the programme’s key focus 
remained on the screening of the sexually promis-
cuous population and blood donors. Along with 
these activities, the programme also carried out 
educational programmes to increase the aware-
ness. Till 1992, the bulk of funds for AIDS-related 
projects was used for improving blood testing and 
surveillance facilities. The testing facilities were 
set up for screening transfused blood for HIV to 
assure the safety of donated blood and prevent 
HIV infection from this source. ELISA machines 
and HIV test kits were supplied to blood banks 
throughout the country.

Donor Support The background of NACP’s 
financing through donor support goes back to the 
1980s. WHO in 1985 supported the initiative to 
provide support for doing research in HIV/AIDS. 
Immediately after this in 1987, the government 
started NACP. By 1989, the WHO began working 
with the government to implement prevention 
policies. The National AIDS Control Organiza-
tion (NACO) was established in June 1992 for 
the implementation of the programme. National 
AIDS Control Board was constituted for approval 
of NACO policies, expediting sanctions and for 
approval of significant financial and administra-
tive decisions. In 1992, the World Bank joined 
in supporting the NACP by providing a loan of 
$84 million. This was followed by another loan of 
$191 million in 1999 and government’s contribu-
tion was $14 million. The key components’ NACP 
focused was improving the blood supply, increas-
ing awareness of HIV transmission, and creat-
ing State AIDS Control Societies (SACS) to help 
implement programme components.

The inception phase of NACP made it appar-
ent that India is dealing with a major challenge. 
The broad estimates indicated prevalence more 
than what was expected and the incidence was 
growing. It was felt critical to initiate the process 
of developing a strategic plan. Accordingly, the 
first strategic plan for the prevention and con-
trol of AIDS in India was prepared for the period 
1992–97, the first phase of the NACP. This phase 
was extended to 1999 when, in 1997, it was real-
ized that barely half of earmarked funds had been 
utilized.

NACP I was the first effort in India to develop 
a national public health programme in HIV/
AIDS prevention and control. The aims of the 
programme were to prevent HIV transmission, 
decrease the morbidity and mortality associated 
with HIV infection, and minimize the socio-
economic impact of HIV infection. After that, the 
National AIDS Programme took off in full gear. 
NACP I was followed by NACP II (1999–2006), 
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NACP III (2007–2012), and NACP IV (2012–
2017). Each of the phases of the NACP in India 
had a carved out strategy, a focus and programme 
goals addressing preventive and curative aspects 
of the HIV epidemic in efforts to contain the 
spread of the disease.

During its several phases, NACP received 
technical and financial assistance from bilateral 
agencies, such as USAID, DFID, and AUSAID. 
USAID support focused on providing assistance 
to NGOs for targeted interventions for AIDS 
prevention. During the early 1990s, DFID also 
played a key role in providing with prevention 
and treatment services, and since 1999, DFID also 
provided funding support to NACO and the state 
governments. By 2002, the bulk of funding for 
NACO came from the World Bank, an estimated 
$84.2 million. The government contributed $7.8 
million, and approximately $10 million came 
from other bilateral donors. NACO continued 
to strengthen its partnership with various inter-
national partners. For phase III in 2007, NACO 
approached the Bank for credit of $250 million 
dollars, a threefold increase from its earlier phase. 
The objective of this phase was to create a more 
comprehensive strategy with better coordination 
between NACO, SACS, and NGOs and with sig-
nificant scale-up of the operations. The Global 
Fund to fight AIDS, TB, and Malaria, a multi-
lateral effort started providing assistance since 
2004. The Global Fund has provided grants to 
help mothers with HIV, PLWHA, and ARV treat-
ment. In addition, the Global Fund also provided 
a grant to address the TB-HIV co-infection prob-
lem. The Gates Foundation through a private 
philanthropy provided $258 million for the Ava-
han initiative; a prevention program focused on 
Indian truck drivers and the six highest preva-
lence states in India. The Clinton Foundation in 
2006 provided funding to help NACO work with 
nurses in small communities.

As India’s partnership with the Global Fund, 
World Bank, and other donors progressed, NACP 
leveraged on this support to strengthen the pro-
gramme implementation. NACO through their 
targeted intervention approach increased their 
partnership with NGOs in reaching out to female 
sex workers (FSW), men having sex with men 
(MSM), injection drug users (IDU), truckers, 
and migrants to strengthen the prevention effort. 
SACs played a pivotal role in harnessing the 
strength of NGOs in different parts of the coun-
try. The progressive leadership at NACO and The 
Government of India (GoI) also contributed to 
this effort.

The goals, objectives, and strategies of NACP 
were informed by selected guiding principles. 
One of them is the unifying credo of “Three 
Ones” which focused on (a) one agreed action 
framework, (b) one national HIV/AIDS coor-
dinating authority, and (c) one agreed national 
monitoring and evaluation system and guided the 
donor engagement work in HIV/AIDS sector.

3 �Financial�Resource�Envelope�of NACP
Globally, HIV/AIDS control initiatives have 
demonstrated some path-breaking innovations 
in areas of advocacy and civil society engage-
ment and social mobilization. The political com-
mitment towards drug pricing, solidarity, and 
affordability in limited resource settings has been 
significant. Such initiatives would not have been 
possible without adequate resource planning and 
allocations. The programme has been able to 
mobilize financial resources effectively using evi-
dence and highlighting the emerging priorities.

The externally aided component of the 
resource envelop of NACP progressively increased 
over the first three phases. The national strategy 
and the financial and technical assistance from 
the World Bank, DFID, USAID, Global Fund, and 
Gates were well aligned and focused on preven-
tion and institutional capacity building. This col-
laboration also facilitated the decentralization 
process including administrative and financial 
management systems and partnership with Non-
Governmental Organizations (NGOs) to saturate 
prevention interventions among the high-risk 
groups. The targeted interventions implemented 
by NGOs focusing on prevention covered weaker 
and marginalized sections of high-risk groups. 
Ensuring clean and safe blood, creating aware-
ness and demand generation for HIV preven-
tion services, and promotion of condoms were 
the key areas that the IDA credit covered under 
the national programme and contributed to the 
decline in HIV infection. While the World Bank 
remained an important partner, various bilateral 
and multilateral agencies have also entered into 
agreements with GoI and provided technical sup-
port to specific components of the NACP. Effec-
tive leveraging of the financial resources available 
from different development partners to support 
the national strategy enabled the national pro-
gramme to strategically allocate financial 
resources and maximize the impact (NACP IV 
Strategic Plan).

Concept of Resource Envelope The total 
of all the sources of funding to finance 
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various components of the programme refers 
to as the resource envelope. In India, the NACP 
programme had following elements of resource 
envelope:

•   Direct Budgetary Support (DBS) The Gov-
ernment’s financial allocations to the central 
plan for financing requirements of NACP. 
The DBS includes the tax receipts and other 
sources of revenue raised by the Government. 
The Niti Ayog aggregates all budgetary sup-
port required by various ministries and puts 
forward the demand to the Finance Ministry. 
This request is vetted and then approved by 
the Finance Ministry. The HIV/AIDS, budg-
etary support for NACP also includes funds 
allocated under National Rural Health Mis-
sion (NRHM) for meeting expenditures for 
establishment, blood safety, condom promo-
tion, and STD.

•   External Aid Component (EAC) This compo-
nent of resource envelope is pool fund that 
provides funds to GoI thorough a mecha-
nism of a special account in which pool fund 
partners deposit funds for the project. These 
funds are used exclusively to cover the Pool 
Fund Partners’ share of the eligible expendi-
ture on the project. The Controller of Aid, 
Accounts and Audit (CAAA), Department of 
Economic Affairs, Ministry of Finance oper-
ates the special account. Based on the amount 
of claim raised in respect of the expenditure 
incurred on the project (as per the reimburse-
ment claim filed by NACO), CAAA issues an 
advice to the Reserve Bank of India for trans-
fer of the amount from the special account of 
the project to the Consolidated Fund of India. 
Pool Partners replenish the special account at 
regular intervals as per the agreed percentages 
of expenditure. This component of resource 
envelope includes funds received from GFATM 
grants (various rounds), pooled funds com-

prising from the World Bank, DFID, USAID, 
Bilateral, and The UN Development Program 
(UNDP). These funds are routed through the 
government treasury system.

•   Extra-budgetary Support (EBS) This refers to 
the financial assistance from various devel-
opment partners, such as World Bank, DFID, 
USAID, GFATM, and Gates Foundation 
grants to NGO. EBS funds are directly pro-
vided by donor agencies to various imple-
menting agencies to support technical assis-
tance components of the programme.

Table 1 provides resource envelope of NACP 
for all four phases of the programme since 1992 
(see Figs. 1 and 2).

The DBS component over the four phases 
of NACP increased from 9% in Phase II to 75% 
in Phase IV. The reduction in EAC of resource 
envelope happened along with the Global Fund, 
DFID, and Gates Foundation reducing their con-
tributions to the India’s AIDS programme. For 
example, the Global Fund reduced the budget 
for the period April 2010 to March 2016 from 
$530 million to $420 million. Similarly, the Gates 
Foundation had in 2011 announced its decision 
to wrap up its $338 million fund programme after 
2012. As a result of this, the EAC component got 
reduced to Rs. 1699 crores from Rs. 4148 crores in 
NACP III, a reduction of about 60%. These devel-
opments were in sharp contrast to the earlier pat-
terns, wherein India was dependent to the extent 
of 90% on international donors. Many of these 
events unfolding at that time created a challenge 
to sustain the national response to HIV epidemic 
and also an opportunity for the transition.

4 �Plan�for Finance�Transition
The timing and process of transition from donor 
funding vary considerably.7 Improving eco-
nomic conditions and lower disease burden may 

Table 1: Resource envelope of NACP in India (Rs. in crores).

NACP IV budget does not include likely future support from GFATM (EAC) of Rs. 2769.30 crores

Component NACP I: 1992–1999 NACP II: 1999–2006 NACP III: 2007–1012

NACP IV: 
2012–
2017

DBS 57 196 2861 9695

EAC 223 1869 4148 1699

EBS NA NA 3562 1561

Total 280 2065 11,585 12,955

DBS % of Total 20% 9% 25% 75%
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be considered a set of few factors contributing 
to the transition, but given the complexity of 
resource allocations process within the countries 
and the political economy of HIV/AIDS fund-
ing and issues in procurement, the predictability 
of transition remains less understood. The pro-
cess of transition also needs to consider risks 
which may emanate as some of the components 
of the programme may not get required financ-
ing after the transition. Also, donor managed/
implemented components or sub-components of 
the programme face risk of defunding because of 
mismatch/differences in budgets of government 
and donors for selected components. Based on 
the experience of NACP IV programme planning 
process, we present India experience of transition 
and possible explanation what led to the transi-
tion. These are discussed below.

Integration of Services The spread of HIV/
AIDS poses complex development challenges. 
This epidemic mainly affects the population in 
their most productive years and thereby lowers 
productivity leading to persistence of poverty 

across many regions. Integration of some key 
components of HIV/AIDS into general health 
and other national programmes is considered 
a critical approach to manage and address the 
direct and indirect causes of the epidemic.

Towards the development of the strategic 
plan for NACP IV, a concept note in the initial 
stages discussed the integration strategy and its 
approach. Besides bringing in economies and get-
ting a better handle on the epidemic, the integra-
tion of selected components of the programme 
with the National Rural Health Mission (NRHM) 
had the potential of providing an opportunity 
to leverage on resources. Over the years, India 
implemented the HIV/AIDS programme as a 
vertical programme. Vertical programmes have a 
separate administration, budget, and a structure. 
As opposed to this, the integrated programmes 
and responses are managed and implemented 
through the existing health care system and facili-
ties.7 The integrated programmes leverage on 
collective resources and are expected to generate 
economies. Since they operate within the general 
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health framework, the integration is expected to 
address priorities of the local communities in an 
efficient manner and share common resources 
with minimum wastage. It also creates a single 
system for addressing long-term problems in a 
sustainable way by avoiding duplication of work.

The Glion Consultation on strengthening the 
linkages between reproductive health and HIV/
AIDS and other  studies8–11 suggest a clear linkage 
between reproductive health and HIV prevention, 
treatment, and care. There is a need to compre-
hend the scope of family planning approaches 
globally to safeguard the reproductive options of 
women along with mitigating the risk of spread 
of HIV among women and children. The find-
ings from these studies also suggest that integra-
tion of sexual and reproductive health care with 
HIV programmes helps increasing access to ser-
vices and information and they are cost-effec-
tive. This approach helps in reducing sexually 
transmitted infections, prevention of mother-to-
child transmission of HIV, unintended pregnan-
cies, and maternal and new-born deaths. Clients 
seeking HIV services may have needs for family 
planning services, and they share common con-
cerns. Providers can address and service the client 
needs more comprehensively after integration. 
Similarly, integrating counselling and testing 
for HIV into family planning at health facilities 
enhance voluntary counselling and testing uptake 
and improving the quality of care. A number of 
studies also highlighted the lessons from HIV 
integration with TB, maternal, new-born, and 
child health services in different settings.8,9 The 
integration strategy also helps in mitigating the 
consequences of the widespread stigma and dis-
crimination experienced by people who are at 
risk of or living with HIV. By ensuring the inte-
gration of planning, resources, and programming 
issues, mainstreaming enables a multi-sectoral 
and multi-stakeholder response.6

At the time of developing the strategic plan, 
there was a convincing case for integration and 
concept notes highlighted this. At the same time, 
there were several examples of integration being 
tested in the field. As part of Avahan project, FHI 
operated an Astha project providing integrated 
STI and family planning services at their pro-
ject clinics in few urban districts of Maharash-
tra. It was found that service uptake increased 
after services were  integrated9 Similarly, RISHTA 
Project also demonstrated a community-level 
intervention program on an integration of HIV 
and SRH services at urban slums of Mumbai.9 
Maharashtra AIDS Control Society (MSACS) in 
Satara district had also rolled out the prevention 

of parent-to-child transmission (PPTCT) pro-
gramme under NRHM through the integrated 
testing and counselling centres (ICTCs) located 
at tertiary-/secondary-level government hospitals, 
facility-based ICTCs, and public–private partner-
ship facilities, and shown a dramatic intake of 
services and counselling.

There was general acceptance towards the 
need for integration of selected components of 
NACP with the general health programmes. The 
NACP IV followed the strategy of integration 
as one of the important priorities. Among the 
five key priorities mentioned in the guideline of 
NACP IV, integration of HIV with other health 
programmes was adopted as an important strat-
egy.9 However, it was recognized that it would 
be possible only through phased implementa-
tion to integrate components of NACP with the 
existing health programmes such as NRHM or 
with the proposed programme National Urban 
Health Mission (NUHM)).9 It was assured that 
the integration would be done without compro-
mising on quality and coverage. Departments, 
such as (PPTCT), sexually transmitted infections 
(STI), Targeted Interventions (Tis), and inte-
grated counselling and testing centers (ICTC), 
were identified for this purpose. The integration 
of National Opioid Substitution (OST) inter-
ventions with Ministry of Health, and harm 
reduction and social protection strategies with 
Ministry of Social Justice and Empowerment 
were also included for integration purpose. Simi-
larly, the integration of STI care of general popu-
lation, counselling and testing services, and care, 
support and treatment (CST) services with the 
general health care services were also included. 
In summary, the plan preparation discussion 
listed the following key benefits emanating from 
the integration strategy: (a) more efficient system 
for HIV/AIDS with other integrated services and 
better quality of care, (b) reduction in repetitive 
registration, (c) reduction in duplications of ser-
vices, (d) reduction in stigma and discrimination, 
(e) greater access to integrated services at one 
centre rather than running for different treat-
ments at different centres and hospitals, and (f) 
economies of scale that go with above-mentioned 
advantages, and therefore cost effectiveness.

Besides these, the integration strategy con-
tributed to the resource augmentation as MRHM 
and MUHM, both having a centre and state share 
in implementing the programmes. NACP was 
centrally funded programme. Through the inte-
gration of various components of NACP, it was 
expected that the programme would provide 
an opportunity to leverage on resources from 
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both the Centre and the State, thereby reducing 
the dependence on the EAC component of the 
budget. The transition plan was based on the 
integration assumption fundamentally.

Macro-economy and Fiscal Situation Changes 
in the macro-economic condition and relatively 
improving fiscal management before 2012 led 
to resource availability to increase the alloca-
tion of resources to NACP IV programme. The 
Indian economy achieved a record annual GDP 
growth of 8.9% in the year 2010–11. This high 
growth phase was also accompanied by a con-
solidation of key macro-economic parameters.10 
Indicator such as fiscal-deficit ratio to GDP was 
brought down from 6.5 to 4.3%. This had hap-
pened within the backdrop of suffering a setback 
with the onset of the North Atlantic financial cri-
sis in 2008. After this crisis, growth rebounded 
in response to large monetary and fiscal stimuli. 
Moreover, a substantial widening of the current 
account and fiscal deficits occurred from 2008 to 
2009, along with inflation climbing to an elevated 
level. India’s real GDP growth rebounded sharply 
during 2009–11. The NACP IV phase 2012–17 
preparation had started in 2011, and the macro-
economic conditions were also showing improv-
ing results (see Table 2).

There was also a view that global growth in 
the pre-crisis period was well-above potential 
and the post-crisis slowdown was a return to the 
underlying potential growth path, which itself 
was seen as below the pre-crisis potential growth 
rates. Potential growth of developing countries 
was 6.3% during 2005–07, whereas the actual 
growth during this period averaged two percent-
age points higher at 8.3%.10

The domestic financial sector exhibited 
remarkable resilience to the American finan-
cial crisis, reflecting India’s prudent approach 
to domestic and external financial liberaliza-
tion.10–12 It was perhaps due to the monetary and 
fiscal stimulus measures that the Indian economy 
was among the first to recover from the crisis with 
growth during 2009–11 being almost the same as 
during the pre-crisis high growth phase 2003–08.

A number of monetary and liquidity measures 
led to a significant release of liquidity. For exam-
ple, the effective policy rate was cut sharply from 
9% in September 2008 to 3.25% by April 2009, 
and the cash reserve ratio was reduced from 9.0 
to 5.0% over the same period.7 On the fiscal side, 
the Government, inter alia, cut the central indi-
rect tax rate from 14 to 8% between December 
2008 and February 2009 and also increased plan 
expenditure. Reflecting these actions as well as 
others, the Central government’s headline gross 
fiscal deficit (GFD) decreased from 6.5% of GDP 
in 2009–10 to 4.8% in 2010–11. Thus, both mon-
etary policy and fiscal policy provided strong sup-
port—excessive with hindsight—to the domestic 
economy in 2010–11. While accommodative 
monetary and fiscal policies promoted growth 
during 2009–11, the phased reversal of these poli-
cies, partial so far in the case of fiscal policy, con-
tributed to the growth rebounding in 2009–11.

Economic growth tends to be associated with 
not only a higher overall level of resources but 
also a higher share of public resources devoted to 
the social sector including health. There are sev-
eral reasons why the government share of health 
spending tends to increase with income.

Rising incomes are often associated with a 
greater demand for, and supply of, health care. 
However, despite years of strong economic 
growth, India’s public health expenditure did 
not increase until there was a strong political 
commitment,11 seen post-2005–06. The cen-
tral government expenditure on social services 
and rural development increased from 14.77% 
in 2007–08 to 17.39% in 2012–13. Expendi-
ture on social services by the government also 
showed an increase in reflecting the higher pri-
ority given to this sector. As a proportion of the 
GDP expenditure on social services increased 
from 5.91% in 2007–08 to 6.79% in 2010–11 
and further to 7.09% in 2012–13. Expenditure 
on health as a proportion of GDP increased 
from 1.27% in 2007–08 to 1.36% in 2012–13.12 
As percent of total expenditure, the expenditure 
on health was 4.8%, and as percent of social 
services expenditure, the expenditure on health 
was 19.2% in 2012–13.12

Table 2: Key macro-economic indicators: 
2003–2011. Source: Reserve Bank of India, Cen-
tral Statistical Organization.

Year

Real GDP 
growth (factor 
cost)

Real GDP 
growth (mar-
ket prices) GFD/GDP

2003–04 8.0 7.9 4.3

2004–05 7.1 7.9 3.9

2005–06 9.5 9.3 4.0

2006–07 9.6 9.3 3.3

2007–08 9.3 9.8 2.5

2008–09 6.7 3.9 6.0

2009–10 8.6 8.5 6.5

2010–11 8.9 10.3 4.8
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The improving macro-economic parameters 
and relatively better fiscal conditions facilitated 
the development of plan with higher allocation of 
government budgetary support.

Health Finance The health spending, both 
public and private, in India is 4.02% of GDP.7 
However, public spending on health spending 
in India is comparatively low slightly over 1% 
of GDP.13 India’s dependence on external assis-
tance for health has traditionally been low rela-
tive to other developing countries. For example, 
in 2006, only about 0.7% of total health spending 
(public as well as private) was externally contrib-
uted. Low public health spending over the years 
has led to high private health spending.13 The 
out-of-pocket expenditure as a percent of pri-
vate expenditure on health was as high as 92.2% 
in 2000, which reduced to 74.4% in 2008 but is 
nonetheless high.

The share of total government health spend-
ing (in GDP) showed a decline from over 1.1% in 
1990 to less than 0.9% in 2005. This decline was 
mainly on account of the decline in government 
health spending at the state level. The center’s 
share showed a marginal increase between 1990 
and 2005. The year 2005, however, marked a turn-
ing point when the share of government health 
expenditure in GDP began to rise due to strong 
political commitment to increase public spending 
on health from about 1% of GDP to 3% of GDP 
by 2012.13 In keeping with this goal, the central 
government increased its health spending. The 
total plan allocation and expenditure incurred by 
the Central Government for public health for the 
years 2007–08 to 2010–11 is shown in Table 3.

As seen from the table above, the Government 
increased the plan allocation for the public health 
spending to Rs. 26,760 crore in 2011–12 from 
Rs. 22,300 crore in 2010–11 and Rs. 19,534 crore 
in 2009–10, respectively. India’s health budget 
showed an increase of 75% between the period 
2007–08 and 2011–12.

Government’s resolve to increase the allo-
cation to health sector post-2005 by which 
the government expenditure on public health 
increased and this paved the way for increased 
allocations to NACP and helped in drafting the 
transition strategy.

ARV Medication Prices Under NACP II, the 
focus was given on low-cost care, support, and 
treatment including common opportunistic 
infections. The free distribution of ARV medica-
tions was started in 2004. Since then, this inter-
vention has been scaled up and, as on 31st May 
2006, India had set up 54 ART centres with 33,638 
patients (including 1352 children) receiving 

free ART at these centres. However, at that time, 
this covered only 10% of the estimated eligible 
patients needing treatment. NACP III adopted a 
comprehensive strategy to strengthen family and 
community care, provide psycho-social support 
to patients. The programme ensured accessible, 
affordable, and sustainable treatment services. 
It was expected that expanding CST component 
will not only help reduce AIDS-related mortality 
but also positively impact on reduction in pov-
erty, stigma, and discrimination. Furthermore, 
this would have helped to achieve the objective 
of controlling the spread of the epidemic. The 
strategy included identification of institutions, 
strengthening referral linkages for CD4 testing, 
capacity building of ART teams and procure-
ment of ARV drugs. More than 300,000 patients 
were receiving free ART by the end of NACP III 
in 2011 through approximately 250 ART cen-
tres. During NACP II and NACP III, drug prices 
to treat using ART remained prohibitively high. 
The second line of ART though available was not 
envisaged during phase III of the programme. It 
is only at the end of phase III; the second line of 
ART was introduced. At the time of planning of 
the fourth phase of the programme, the prices of 
both first line and second-line ARV medications 
had significantly come down.

India has a long history of producing generic 
medication and it is distributing throughout Asia. 
Having a strong domestic infrastructure for man-
ufacturing medicines and after joining the TRIPS 
in 1995, India moderated its stand that only new 
drugs deemed to be “new and innovative” can be 
patented and sold in Indian markets.12 For exam-
ple, India’s denial to recognize the patented drug 
Novartis for Leukemia in January 2006 suggested 
that the government might follow the same for 
ART medication. Pharmaceutical companies, 
such as Cipla, Ranbaxy Laboratories, Matrix 
Laboratories, and Hetero drugs, all produce ARV 
medicine at cheap and affordable prices. India 
also has strong medical research institutions, such 
as the National AIDS Research Institute (NARI), 

Table 3: Central expenditure on public health.

Year
Allocation (Rs. 
in crores) Increase (%)

2007–08 15,291

2008–09 16,543 8

2009–10 19,534 18

2010–11 22,300 14

2011–12 26,760 20
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and talented pool of scientists. Under these con-
ditions, NACP IV planning considered and 
reflected that eventually India is in a good posi-
tion to guarantee and provide ART medications 
at affordable prices, thereby reducing the burden 
on resource requirements. Therefore, declining 
prices of ARV medications reduced the over-
all financial burden and influenced the decision 
to support this component of the programme 
through domestic budgetary support.

High Prevention Focus in Previous Phases 
Focus on prevention components of the pro-
gramme remained one of the core strategies of 
NACP implementation throughout its various 
phases. Table 4 presents a synoptic view of the 
allocation of planned resources to prevention 
components of the NACP in India. During NACP 
III, 67% of the budget was allocated to the pre-
vention, and for NACP IV phase, it remained as 
high as 60%.

The HIV estimates at the time of NACP IV 
preparation suggested an overall reduction in 
adult HIV prevalence, HIV incidence (new infec-
tions), and AIDS-related deaths in India. The 
adult HIV prevalence at the national level had 
continued its steady decline from the estimated 
level of 0.41% in 2001 to 0.33% in 2006 to 0.27% 
in 2011. Similar declining trends were noted both 
among men and women at the national level. The 
estimated number of new annual HIV infections 
had declined by more than 50% over the past 
decade. It was estimated that India had approxi-
mately 116,000 new HIV infections in 2011, as 
against 270,000 in 2000. This was one of the most 
important evidence on the impact of the various 
interventions under NACP with scaled-up pre-
vention strategies. This was possible due to rapid 
scale-up of interventions and with prevention 
focus, which resulted in bringing hard to reach 
populations into the ambit of the programme 
and a strong evidenced-based approach including 
mapping of high-risk populations.

The total number of People Living with HIV/
AIDS (PLHIV) in India was estimated at around 
2.09 Million in 2011. Children, less than 15 years 
of age, accounted for 7% (0.15 million) of all HIV 
infections, while 86% of infected individuals were 
in the 15–49 year age group. Of all HIV infec-
tions, 39% (0.82 million) are among women. The 
estimated number of PLHIV in India maintained 
a steady declining trend from 2.32 million in 2006 
to 2.09 million in 2011 (Fig. 3). All the high prev-
alence states showed a clear declining trend in 
adult HIV prevalence.

High prevention focus during previous three 
phases of the programme was instrumental in 
creating lesser disease burden and, therefore, 
lesser financial requirement in subsequent phases.

Ownership Throughout the implementation 
of NACP, India remained committed reducing 
HIV mortality, prevalence, and new infections. 
By the end of NACP III, the India had made sig-
nificant progress towards achieving this goal.14 
The NACP III, which had the goal of “halt and 
reverse” the HIV epidemic in India, made a steady 
decline in overall prevalence and nearly 50% 
decline in new infections. The NACP demon-
strated the community involvement and owner-
ship in developing appropriate strategies and in 
reaching out to high-risk and vulnerable popu-
lations’ works. The programme immensely ben-
efited by the key role played by all stakeholders.

In 2010, the Supreme Court of India directed 
the Government to provide second line of ART to 
all AIDS patients in the country. Invoking Article 
21 of the Indian Constitution and stating that it 
was an issue of the right to health, and the judici-
ary had warned the ministry abdicating its consti-
tutional responsibility.

A substantial scale-up of coverage of FSW 
(81%), MSM (67%), and IDU (81%) through a 
total of around 1821 targeted interventions (TIs) 
for high-risk groups and bridge populations dur-
ing NACP III laid down a sound foundation. The 
Link Worker Scheme was established to reach out 

Table 4: Application of resource envelope of NACP in India.

Note: Estimates based on various documents. The extra-budgetary resources through development partners were also leveraged to 
strengthen the programme

Component NACP I NACP II NACP III NACP IV

Prevention 85% 66% 67% 60%

Care, support and treatment 0% 9% 17% 28%

Capacity building 6% 22% 5% 10%

Strategic information management 10% 3% 6% 2%

Contingency Nil Nil 5% Nil
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to rural HRGs and their partners and vulnerable 
groups. Condom promotion had achieved 85% of 
the target of 3.5 billion through 1.2 million retail 
outlets and 25 social marketing organizations. 
The coverage of STI services has been scaled up 
through 1100 designated STI/RTI clinics, 4,036 
preferred private providers for HRGs and CHC/
PHC under NRHM. Regular screening of HRG 
for STI had been initiated. About 80% of an esti-
mated 10 million units of safe blood had been 
achieved through blood banks of which 80% 
was through voluntary blood donations. Coun-
seling and testing services were rapidly scaled up 
through 10,515 ICTCs and covered 88% the total 
target of 22 million. The program reached 8.56 
million pregnant mothers and provided treat-
ment to 13,013 infected mother–baby pairs at the 
time of delivery. At the end of phase III, 516,412 
PLHIV were receiving ART. CST services were 
being provided through 355 ART centres, 725 
Link ART Centres (LACs), and 253 Community 
Care Centres (CCC). These facilities had been set 
up based on increased uptake of CST services, 
surpassing the original NACP III targets. The 
program had also started providing 2nd-line ART 
in a phased manner, and more than 4,208 persons 
were receiving 2nd-line ART. The ICTC and ART 
centres were not stand-alone entities, but were 
located on the premises of facilities belonging to 
the larger health system. The capacities of State 
AIDS Control Societies (SACS) and District AIDS 
Prevention and Control Units (DAPCUs) had 
been strengthened. At National and State levels, 
Technical Support Units (TSUs) were established 
to assist in programme monitoring and techni-
cal areas. A dedicated Northeast Regional Office 
had been established for focused attention to the 
North Eastern States. State Training Resource 
Centers (STRC) were set up to help the state-level 

implementation units and functionaries. Stra-
tegic Information Management System (SIMS) 
had been established, and nation-wide rollout 
was under way with about 15,000 reporting units 
across the country. The next phase of NACP, 
therefore, was ready to be planned on these 
achievements, huge ownership, and ensure that 
these gains are consolidated and sustained.14–21

NACP V strategic plan started building on 
the motivation of these stakeholders, particularly 
at the community level (NGOs, social activists, 
service providers, consumers, and policymakers) 
to engage actively with complex issues of HIV 
with complete ownership. Funding from Devel-
opment Partners had played a significant role in 
supporting the NACP programme interventions 
in building this ownership. During NACP III, 
external resources were substantial. In the com-
ing years, the programme strategized to be pri-
marily funded through domestic resources. This 
was expected to give greater impetus to the need 
to move towards more effective and efficient 
integration approaches in the next phase of pro-
gramme implementation.

5 �NACP�IV�Implementation�Challenge�
and Lessons

The NACP IV and financing transition plan was 
based on a set of assumptions discussed in the 
previous section. However, these were fraught 
with some risks and changes that may take place 
as implementation unfolds. In this section, 
we discuss how the NACP IV implementation 
unfolded and what is the way forward.22–26

Budget Allocations and Actual Expendi-
ture NACP IV experienced a significant reduc-
tion in actual allocations as compared to what 
was originally budgeted. Only 67% of the plan 

Figure 3: Estimated adult HIV prevalence and number of PLHA.
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approved amount of Rs. 11,394 crore (2012–17) 
was allocated to the programme. Of the approved 
amount, Rs. 5679 crore was spent which is nearly 
91% of allotted amount in last 4 years (2012–
2016). The scheduled start date for NACP IV was 
April 1, 2012. There was a delay in obtaining of 
various clearances and approval of NACP IV and 
it was formally launched in February 2014. As a 
result, many of the key initiatives and innovations 
planned under NACP IV could not be started 
for almost 18 months. This adversely affected 
the resource availability, and funds’ allocation 
was also not according to the approved plan. In 
a 5-year programme, the initial 2 years are criti-
cal to establishing the operational guidelines 
and strategic directions but, unfortunately, both 
regarding the allocation of funds and implemen-
tation timelines, NACO suffered a major setback; 
see also Fig. 4. (See Table 5)

The following important points can be high-
lighted from above data: (a) original budget as 
per the strategic plan developed was Rs. 146 

billion, (b) EFC approved budget was 92% of 
the strategic plan budget, (c) the budget with-
out Extra-Budgetary Support (EBS) was Rs. 
113.94 billion which was 85% of EFC approved 
budget, (d) budget allocation for NACP IV was 
finally Rs. 76.72 billion which was 67% of the 
Government budget, and (e) the expenditure is 
Rs. 73.43 billion which is 96% of total allocated 
amount. The NACP IV could not maintain the 
promised budget allocations and only 67% of 
government budget was allocated. The year-wise 
situation exhibits the same pattern (see Fig. 5).

It may also be noted that macro-economic 
parameters dwindled after 2011–12 as the GDP 
growth rates declined from a high of 9–4.9% 
during 2013–14 (see Table 6).

During the implementation of NACP IV, 
the fund flow mechanism also created some 
impediments in the smooth functioning of 
the programme. The decision to route funds 
through the state treasury mechanism resulted 
in yet another setback for NACP IV. Because of 
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Figure 4: NACP IV budget and actual expenditure.

Table 5: Budget allocations, expenditure and funding gap (in Rs. crore). Source: Mid-term Appraisal of 
NACP IV, NACO August 2016.

a Estimated expenditure

Year Original budget
EFC approved 
budget Budget (No EBS)

Budget allo-
cations

Actual 
expenditure Gap

2012–13 2122 1949 1656 1760 1316 340

2013–14 2604 2392 2032 1500 1473 559

2014–15 2934 2695 2289 1300 1287 1002

2015–16 3375 3100 2633 1397 1603 1030

2016–17 3570 3279 2785 1715 1664a 1121

Total 14,605 13,415 11,394 7672 7343 4051
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inordinate delays in accessing funds, the admin-
istration response slowed down the pace of pro-
gramme implementation in several states. See 
Table 7 for NACP targets and achievements as 
of 2015–16. As a consequence, many interven-
tions got affected because of the slowdown 
of programme interventions and leaving of 
trained healthcare providers from the system. 
This adversely impacted the programmatic cov-
erage and outcomes. Recently, NACO has been 
allowed to directly fund the State AIDS Control 
Societies (SACS).

Taking account of the actual allocation of 
resources to NACO, systemic delays, achieving 
the global targets and the unfinished agenda, 
there is need to rework on the targets which are 
yet to be achieved and set a revised plan as well 
as the timeline. A more careful fiscal manage-
ment system as recommended in the mid-term 
appraisal is critical at the national, state, and dis-
trict levels to maximize the effort and reaching 
the targets. Also, NACO needs to think of innova-
tive resource mobilization. Now, it is the time to 

establish and create an appropriate mechanism at 
the national level, which can be used as a buffer 
fund to mitigate risks such as budget cuts, any 
unforeseen issues, etc. Any economy planning for 
the resource transition needs to consider setting-
up of creating such mechanisms. NACO needs to 
leverage the extra-budgetary support to harmo-
nize the efforts regarding partnerships with pri-
vate sector and public sector units.27–32

NACO needs to focus all the efforts in revital-
izing the interventions and improving the pace of 
programme implementation. In addition, there is 
need to ensure highest quality and effectiveness in 
all interventions. To facilitate this, NACO has to 
ensure adequate funds availability, timely transfer 
of resources to states, set-up new service delivery 
points where required and strengthen on-going 
interventions, and develop capacities of health 
care providers.7,33–35

Mathematical Modeling For the first in India, 
it was decided to build localized mathematical 
models for HIV/AIDS that utilize the information 
collected on various parameters and transmis-
sions dynamics explained in previous sections. 
Such an exercise was done during NACPII when 
two of the co-authors of this article (K. Sudhakar 
and Arni S.R. S Rao) served as the World Bank 
consultants. Later during the NACPIII period 
2006–2011, it was decided by NACLPIII team 
members (K Sudhakar and T Kurien) to invite 
Arni S.RS Rao to lead and to collaborate on the 
mathematical modeling efforts for the national 
HIV/AIDS response in India.

The success of our AIDS modeling efforts 
and their utilization by the Government of 
India and NACO during the third and fourth 
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Table 6: Macro-economic situation.

Year

Real GDP 
growth (factor 
cost)

Real GDP 
growth (mar-
ket prices)

GFD/GDP 
(centre)

2009–10 8.6 8.5 6.5

2010–11 8.9 10.3 4.8

2011–12 6.7 6.6 5.7

2012–13 4.5 4.7 4.9

2013–14 4.9 4.6 4.6
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phases of planning were well documented.5,36–39 
This is the first time, mathematical models 
were built for national health planning since 
the independence of India in 1947. However, 
statistical data collection and related meth-
ods were applied in several other situations in 
national planning in India.40–47 Modeling HIV/
AIDS for Indian scenario was also conducted 
using modeling packages and useful conclu-
sions were drawn; see for example.46–52 For a 
successful mathematical, the associated data 
and parameter estimations are essential. Several 
HIV/AIDS studies of India provided a rich set 
of data that helped to fit the models, and for 
fine calibrations, see for example.5,42,44,47–50,53–57 

In addition to the transmission dynamics mod-
els, spread dynamics of HIV in India, there were 
successful models for cost–benefit analysis and 
related modeling that assisted in budget prepa-
rations; see for example.58–66

India became one of the few countries in the 
world, where localized mathematical models were 
successfully built, tried, and adopted, and this 
has paved the way for other models in India and 
outside to try such exercises for their own popu-
lations for several other epidemics, such as avian 
influenza, swine flu, etc.,

The Novelty of the Indian HIV/AIDS Model 
We have developed a transmission dynam-
ics model that considers all possible modes of 

Table 7: NACP IV Targets and Achievements 2015–16.

a Number of condoms distributed include free and social marketing
b Social marketing programme closed in NACO during 2015–16
c Data include mother and babies received Option B

Indicator

2015–16

Target Achievement %

Targeted Interventions 
among High Risk Groups 
and Bride Populations

FSW covered (numbers) 9,00,000 6,78,423 75%

MSM covered (numbers) 4,18,000 2,46,839 59%

IDU covered (numbers) 1,60,000 1,30,800 82%

Truckers covered (numbers) 16,00,000 10,95,400 68%

High-risk migrants covered (numbers) 56,00,000 32,97,748 59%

Targeted interventions (numbers) 2605 1677 64%

Link worker schemes

 HRGs covered (numbers) 2,00,000 1,13,593 57%

Integrated counselling and testing

 Vulnerable population accessing ICTC per annum (in lakh) 265 289 109%

 Pregnant mothers tested under PPTCT/annum (in lakh) 132 125 95%

 PPTCT/ICTC centres (numbers) 14,029 19,800 141%

 HIV + ve mother and child pairs receiving ARV prophylaxis 28,445 9340c 33%

Sexually transmitted infections

 Adults with STI symptoms accessing syndromic management/annum (in lakh) 85.5 88.39 103%

 Designated STI/RTI clinics (numbers) 1250 1160 93%

Blood transfusion services

 Blood banks supported under NACP (numbers) 1235 1161 94%

 Units of blood collected in DAC/NACO supported blood banks/annum (in lakh) 85.5 61.6 72%

 Percentage of voluntary blood donation in DAC/NACO supported blood banks 90% 78% 87%

Condom promotion

 Condoms distributed (in crore pieces)a 129.7 20.90b 16%

Comprehensive care, support and treatment

 ART centres (numbers) 550 525 95%

 PLHIV provided free ART (includes 1st line, 2nd line, and children) 9,40,000 9,40,000 100%
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transmissions within India that were agreed upon 
by experts during the mid-2000s. Since the mod-
eling was done with experts from the disciplines 
of mathematics, medicine, public health, and 
economics, it was made as much as comprehen-
sive as possible to accommodate NACP II and 
NACP III interventions. Later, the same models 
were used to understand the impact of first-line 
and second-line ARTs in India.67 In addition to 
the comprehensive spread models, we also build 
transmission dynamics among two sub-groups, 
namely, the transmission among MSMs, and 
IDUs. Refer  to5 for the details, and the parameter 
estimations. A brief description of our models 
was explained below:

The general HIV transmission dynamics 
model for the adults in India had four compart-
ments X : susceptible, Y1 : iSTD infected (other 
than HIV), Y2 : HIV infected, and, Z : AIDS and 
described in the system of Eq. (1)

In model (1), r,φ,µ, δ, and, γ are positive 
constants, and the values of the parameter spaces 
�1, �2 , �3 , and, �4 are positive. The four func-
tions f1, f2, f3 , and, f4 specify transmission func-
tions from X to Y1 , growth in Y1 , from Y1 to Y2, 
and, from Y2 to Z , respectively. The quantities r 
describe the growth rate within X , φ is the recov-
ery rate of STDs, µ and δ are death rates among 
STDs (other than HIV), and HIV/AIDS, respec-
tively, and, γ is the rate of disease progression 
from HIV to AIDS. The sub-model for MSMs was 
developed similar to the model equations in (1) 
with MSMs related to four population compart-
ments and parameters. The sub-model for the 
spread among IDU is described using the system 
of equations in (2)

The parameters and variables in (2) are hav-
ing similar descriptions as in (1) but for IDU 
populations. All three models were consid-
ered separately for males and females. Also, the 

(1)

dX

dt
= rX − f1(X ,Y1,Y2;�1)+ φY

dY1

dt
= f2(X ,Y1;�2)− f3(Y1,Y2;�3)− µY1 − φY1

dY2

dt
= f1(X ,Y1,Y2;�4)− δY2 − γY2

dZ

dt
= γY2 − δZ.

(2)

dXIDU

dt
= rIDUXIDU − f1(XIDU,YIDU;�IDU)+ φIDUYIDU

dYIDU

dt
= f1(XIDU,YIDU;�IDU)− δYIDU − γYIDU

dZIDU

dt
= γYIDU − δZIDU.

age-specific structures were considered without 
violating the model structures of (1) and (2). In 
the age-structure model, any infected with STDs 
or HIV could transmit the virus/infection to any 
other age individual.

Disease progression parameter γ was esti-
mated using a likelihood equation L using the 
reported AIDS cases over several years, and con-
structing the conditional multinomial probabili-
ties.5 There were other assumptions and models 
were tried for Indian disease progression param-
eters; see for example.68

Suppose  R1,R2, . . . , Rk are reported AIDS 
cases over k-years, then the conditional probabil-
ity is obtained as

for the jth sub-group of the model, and for 
i = 1, 2, . . . , k . The likelihood L is given by

The likelihood function is maximized to 
obtain disease transmission parameter for the 
each sub-group.

The model predictions those were provided 
in 2007 for the NACPIII during 2006–2011 were 
found to be closer to the actual HIV numbers 
reported for the period.37–39

Integration Experience NACP envisaged inte-
grating the response to many components of 
the programme with the larger health system. 
As per the mid-term appraisal, all the service 
delivery units except targeted interventions have 
been set up within the government health sys-
tem. The evaluation suggests that the work has 
remained limited to the development of joint 
guidelines for management of STI/RTI, setting-
up of integrated ICTCs. Integration was expected 
to generate economies of scale and leverage on 
common funding. However, there is no evidence 
of this experience generating any benefits. The 
experience suggests that integration challenge is 
fraught with several challenges and inter alia; they 
include: (a) coordination and management of 
all the programmes and services under the same 
umbrella and streamlining the priorities, (b) 
preparation of strong guidelines for service deliv-
ery which should be adhered by different depart-
ments of health, and (c) the shortage of trained 
health workers at different levels having multi-
dimensional skills and expertise. However, this 
could have been overcome by providing better 
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incentive and proper skill building training for 
integrated service approach.

Establishing and maintaining a better Health 
Information Management System (HMIS), sup-
portive governance, fund availability, and a strong 
managerial leadership are highly required for 
the success of integrated service approach. Many 
of these fell short of actual play on ground level. 
Even though the condom promotion component 
has recently been merged with the general health, 
there have been suggestions, however, to keep 
the supply of condoms to TI with NACO/SACS. 
Similarly, there has been no effort on developing 
operational guidelines for condom promotion, 
HIV-TB coordination, and blood transfusion ser-
vices in post-integration set-up.

For any integration strategy, a transition plan 
on the mechanism and modalities need to be 
developed in consultation with the integrating 
departments. This needs to be developed at a fast 
pace, so that smooth transition can be imple-
mented. For the next phase of NACP, it is sug-
gested that the programme develops an outline 
and new model with a programme design that 
should focus on modifications and strengthening 
of monitoring and evaluation aimed at achiev-
ing the goals of integration in full. The plan must 
include a new type of management structure, 
more functionally oriented and accountable for 
outcomes.

HIV Epidemic Situation: Current Status The 
epidemic is concentrated in key populations 
including people who inject drugs (PWID), 
transgender people (TG), MSM, FSW, and their 
clients. HIV prevalence is in general higher in 
PWID, TG, and MSM than in FSW. Prevalence 
in FSW has declined, but pockets of high HIV 
concentration remain. In India, the epidemic 
has stabilized with declining new HIV infections. 
There has been a 32% reduction in new infec-
tions from 2007 to 2015. AIDS-related deaths 
have also decreased by 54% in this period, largely 
because of the significant scale-up in ART and 
better survival of PLHIV. Given the reduction in 
budget, we can say whether the declining trend of 
infection can be maintained. The effect of budget 
cuts will get reflected with a lag and as and when 
new data gets generated. At the sub-national level, 
the epidemic trends and vulnerabilities vary con-
siderably across the country and districts. Keep-
ing in view the variations in socio-economic and 
cultural situations across geographical areas, the 
HIV situation and public health response must 
be examined and location specific solutions need 
to be identified. Modes of transmission of HIV 
vary across India because of differences in risk 

behavior and vulnerabilities and the size of key 
populations (KPs) at higher risk of HIV infection.

The epidemic in southern states continues to 
be driven by sexual transmission as they have the 
largest MSM, TG, and FSW populations in the 
country. Latest data from IBBS 2014–15 show 
that HIV prevalence in these groups was high at 
10.1% and 4.9% among MSM in Andhra Pradesh 
and Maharashtra, respectively. It was 7.4%, 6.3%, 
and 5.8% among FSW in Maharashtra, Andhra 
Pradesh, and Karnataka, respectively. The main 
drivers of the epidemic in the southern states are 
unsafe sexual behavior, especially low levels of 
consistent condom use by TG, MSM, and FSW. 
Consistent condom use is particularly low by 
members of these KPs with their spouses and/or 
regular partners, though condom use with paid 
partners is also unsatisfactorily low as shown by 
IBBS 2014–15. Various unprotected sexual prac-
tices among KPs and their intimate partners cat-
egorized under ‘bridge population’ (i.e., migrants 
and truck drivers) and general population (i.e., 
spouses and regular partners), including rela-
tively high levels of anal sex without consistent 
condom use, contribute significantly to spread-
ing the virus beyond hotspots where risk is highly 
concentrated.

Instead, in north-west, central, and north-
east regions, unsafe injecting behavior among 
PWID involving the sharing of unsterile nee-
dles and syringes is the main mode of transmis-
sion of HIV. This risk behavior is also associated 
with unprotected vaginal and anal sex. Transmis-
sion of HIV from men who visit FSW, especially 
migrants, and from male injecting drug users to 
their spouses or regular partners is also an impor-
tant route of HIV transmission that cannot be 
neglected.

Other Challenges and Way Forward There have 
been concerns about the monitoring and evalua-
tion of the processes to improve the quality and 
effectiveness of the programme. The scope and 
size of the monitoring and evaluation could not 
keep pace with the demands and requirements 
and concerns were raised that it needed strength-
ening. The structural reforms to ensure direct 
reporting, better inter-divisional coordination 
with NACO and an intensified and critical role 
in reviewing the programmes particularly in the 
poorly performing states/districts and facili-
tate the improvement in quality and outcomes 
remained high on the agenda.

Given that we had more devolution of 
finances to states now, it is an appropriate time 
to look forward to developing next phase of the 
programme based on centre-state sharing of 



806

R. Bhat et al.

1 3 J. Indian Inst. Sci.| VOL 102:2 | 791–809 April 2022 | journal.iisc.ernet.in

finances to overcome budget constraints. For 
some components, which are under national 
health mission, there is already a mechanism for 
sharing the resources. This will be important to 
create ownership at the state level. To encourage 
shared responsibility, the states particularly the 
developed States may be requested to contribute 
over and above to their allotted budget of central 
government. Also, as a result of financial devolu-
tion, the states have got higher central allocations 
a part of this increase is expected to lead to higher 
allocations to the health sector in particular. 
Given the programme moves to largely domestic 
support, the programme should introduce the 
budget tracking system to ensure that the donor 
exit does not create any void in programme 
implementation in future.

It is important to understand that donor 
funding provided flexibility with the programme 
implementation particularly for components, 
which had significant civil society and private 
sector interaction. To ensure we preserve what 
created success, the programme plans need to 
focus on ensuring that they are there and the pro-
gramme does not suffer. The donor funds having 
a significant focus on civil society and human 
rights issues should not get diluted. Given the 
HIV Act now in place, a strong monitoring sys-
tem at NACO needs to be created to ensure that 
the transition has not diluted some of the social 
issues. One important condition of transition-
ing is creating predictability. During the NACP 
IV, it has either got diluted, or allocations have 
been reduced. This has created more uncertainty 
affecting the programme performance.

Building on the experience gained in strate-
gic planning, innovative financing, and math-
ematical modeling over the past 3 decades, a 
systematic approach could be institutionalized to 
strengthen the public health response. Using the 
programmatic information and data collected 
from different parts of the country and observ-
ing the evolving trends in the key parameters 
of the program, mathematical modeling exer-
cise can be conducted periodically at national 
and sub-national levels to make predictions and 
develop estimates which will be of invaluable help 
in developing appropriate strategic plans and 
in successful implementation of public health 
programmes.
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