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Abstract

In this article, we have endeavored to encompass nearly every facet associated with HIV/AIDS and
elucidate the repercussions of HIV/AIDS in India spanning the years 1986-2017. The coverage
extends across 29 States and 6 Union Territories (UTs) of India, furnishing a comprehensive
overview of the HIV epidemic in the country. Key aspects addressed include prevalence, the number
of people living with HIV (PLHIV), HIV incidence, new infections, disease-induced fatalities and
vertical transmission. The variances in climate, environment and population distribution among
the states of India pose a formidable challenge to disease control. Consequently, it is imperative for
researchers, practitioners and the Indian government to intensify efforts in mitigating the impact
of the disease. Additionally, following a thorough examination of the data, we have put forth a
simple mathematical model pertaining to HIV/AIDS.
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Introduction

AIDS caused by Human Immunodeficiency Virus (HIV) is a very health hazardous disease
having a high impact on the world [1-7]. It is originated in non-human primates in Central and
West Africa while the actual origin of the Human Immunodeficiency Virus (HIV) has been a
subject of scientific research and debate since the virus was identified in the 1980s. There are
two types of HIV, namely HIV-1 and HIV-2, in which HIV-1 is more virulent, easily transmitted
and cause the vast majority of HIV infections globally while HIV-2 is fewer dangerous, less
transmittable and is largely confined to West Africa [8]. Therefore, we focus mainly on HIV-1
in this article. The virus spread through certain body fluids likes, blood, semen, pre-seminal
fluid, rectal fluids, vaginal fluids and breast milk that attacks the body’s immune system of the
child, specifically, the CD4+ T cells [9,10]. These specific cells help the immune system fight off
infections and protect the body against infection. After entering in the body, HIV can destroy
several protective cells and hence reduce the immunity to fight against infection. If the person
is untreated, HIV reduces the number of CD4+ T cells in the body and finally, the person
becomes an AIDS patient. After the opportunistic infections, like TB, leprosy, cancers, Pelvic
Inflammatory Diseases (PIDs) or other STIs take advantage of the feeble immune system and
maximize chances of the person to get co-infected [8,11-15].

According to WHO [16], the most common route of transmission of HIV infection in India is
un-protected sexual intercourse with an infected person, mother to child transmission during
pregnancy, childbirth and breastfeeding, sharing of contaminated needles, injecting drug use
and transfusion of contaminated blood [11,17-23]. Factors affecting sexual transmission of
HIV includes irregular use of condoms, frequency of sexual contact and age at sexual initiation,
knowledge, attitudes and beliefs about sexual practices, low literacy and economic conditions,
number of sexual partners etc. [6,14,17,24-27]. HIV/AIDS infected person can have different
types of symptoms due to different immune system as no two persons infected with HIV can
have the exactly same immune response. Some common symptoms are fever, headache, rapid
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weight loss, sore throat, swollen glands, rash, muscle soreness,
rash mouth or genital ulcers, swollen lymph glands, mainly on
the neck, joint pain, diarrhea, night sweats, etc. [5,13,22,28]. WHO
report [29] shows that HIV/AIDS is the sixth deadliest disease in
the world in which almost 36.9 million people globally were living
with HIV in 2017 [30]. HIV is a type of virus called a retrovirus and
therefore a combination of drugs are used to treat it which is called
Antiretroviral Therapy (ART) and is recommended for all people
living with HIV (PLHIV) regardless of how long they have had the
virus or how healthy they are or whatever the CD4+ T-cells count
is [5,13,31,32].

It is suggested that ART must be taken every day exactly as
the health care provider prescribes for that. The goal of ART is to
reduce a person’s viral load to an undetectable level which means
that the level of HIV in the blood is too low to be detected by viral
load tests viz., Nucleic Acid Test (NAT), Antigen/antibody test,
Enzyme-Linked Immunosorbent Assay (ELISA) test, OraQuick
(home test) [12,18,33,34]. There is no available vaccine to cure of
the disease [9,23,24,31,32,35]. Combined ARV Therapy (cART) is
referred to as Highly Active Art (HAART) and given to the people
so that they remain healthy for many years [1,2,7,15,36, 37]. Before
starting ART, people with HIV should talk to their health care
provider about possible side effects of HIV medicines and potential
drug interactions between HIV medicines and other medicines, a
person is taking for another disease. Newer HIV regimens cause
fewer side effects than regimens used in the past. There are
currently five classes of ART drugs each of which inhibits a specific
stage in the HIV life cycle, viz., Entry inhibitors, Nucleoside reverse
transcriptase inhibitors, non-nucleoside reverse transcriptase
inhibitors, Integrase inhibitors, Protease inhibitors. People who
get tested and know they are HIV-negative can also make decisions
about sex, drug use and health care that can protect them from
HIV. For people at very high risk of HIV, taking daily HIV medicine
called Pre-Exposure Prophylaxis (PrEP) can prevent them from
HIV infection effectively [23,24]. Post-Exposure Prophylaxis (PEP)
is also an effective control strategy to minimize the risk of getting
an infection if it is immediately taken by the person after accidental
exposure to HIV [38].

The burden and transmission of the infection can be controlled
by using the mathematical models [39-45]. Several researchers
developed different types of mathematical models with various
control strategies viz., condom use, PrEP, ART, time delay in infection
stages, etc. [24,26]. Two types of mathematical approaches to tackle
the disease are found in the literature. The first one is interactions
between cells of the human body i.e., mathematical modeling in
vivo while the second one is the interaction between the human
population. In 1995, a model for HIV/AIDS in Asia is proposed and
analyzed by Busenberg et al. [39] and obtained the global stability
and existence of multiple equilibria [39]. A mathematical model of
HIV/AIDS to predict the impact of national response is developed
by Rao et al. [40] and gives the methods for obtaining disease
progression parameters using convolution approaches [40].
Grassly et al. [44] modeled the role of injecting drug use and sexual

transmission in HIV/AIDS in Russia, China and India mathematically
and to control the burden of the infection it is suggested that more
research is needed in this regard [44]. A mathematical model for
the people who are eligible for ART-1 and ART-2 and who will be
on these therapies since the beginning of 2011 is developed and
sensitivity analysis is performed by Rao et al. [42]. Mitchell et al.
[45] proposed and analyzed a mathematical model for MSM which
highlights the importance of collecting MSM sexual mixing data to
improve understanding of the impact of targeted interventions and
to better guide resource allocation and identifying the most suitable
matrix for future modelling of the population [45-52]. The present
article is more useful for practitioners as well as researchers in
India in the sense that it describes all the aspects, distribution of
HIV/AIDS, and the impact of disease in the population across the
country. Data and suggestions given in this article may be useful
for researchers and practitioners to control the disease by taking
serious steps.

Study Area

The study is conducted in the region of India which includes
various States and Union Territories. HIV/AIDS is not only a simple
medical issue but also a complex societal problem which needs to
understand from a biopsychosocial point of view rather than only
a biomedical perspective because the families in the societies are
fundamentally characterized by strong emotional ties that connect
people together and promote sharing and mutual dependence
[1,35]. In India, the first known case of HIV was diagnosed by
Dr. Suniti Solomon [53] and her student Dr. Sellappan Nirmala
amongst female sex workers in Chennai, Tamil Nadu, in 1986
[8,9,15,18,20,23,25]. After the first case of HIV was reported,
sex workers began showing signs and symptoms of this baneful
disease. At that time, foreigners in India were traveling in and
out of the country and it is thought that foreigners were the ones
responsible for the first infection [46,47]. In 1987, about 135 more
cases came to light among these 14 had already progressed to AIDS.
Most of these initial cases had occurred through heterosexuals,
but at the end of the 1980s, a rapid spread of HIV was observed
among injecting drug users in Manipur, Mizoram and Nagaland.
At the beginning of the 1990s, infection rates continued to rise.
Prevalence in high-risk groups reached above 5% by 1990. In
1992, the National AIDS Control Organization (NACO) reported
that there were between 3.97 and 4.58 million HIV cases [22]. In
India, an estimate of cumulative HIV positive people by the end of
the year 1994 ranges from 900,000 to 1.9 million and by 2000 it
ranges from 500,000 to 1.2 million [25]. In 2005, an estimated HIV
patients were 5.206 million [48]. As per UNDP’s 2010 report, India
had 2.395 million people living with HIV at the end of 2009, up
from 2.27 million in 2008. Adult prevalence also rose from 0.29%
in 2008 to 0.31% in 2009. According to the United States National
Intelligence Council (NIC), HIV could infect up to 25 million Indians
or about 5% of the adult population by 2010 [49].

The Prevention of Mother-To-Child Transmission Programme
(PMTCT) and the provision of anti-retroviral treatment were
materialized. It also decentralized the effort to local levels and Non-
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Governmental Organizations (NGOs) to provide welfare services
to the affected. HIV infection is now common in India. The world
has committed to ending the AIDS epidemic by 2030. In various
parts of the country where poverty, illiteracy and inadequate
health remains, the spread of HIV infection is a challenging issue
[32,33,46,47]. According to a National AIDS Control Organization
(NACO) report, [50], Among the States/UTs, in 2017, Mizoram
has shown the highest estimated adult HIV prevalence of 2.04%,
followed by Manipur 1.43%, Nagaland 1.15%, Telangana 0.70% and
Andhra Pradesh 0.63%. Besides these States, Karnataka 0.47%, Goa
0.42%, Maharashtra 0.33% and Delhi 0.30% have shown estimated
adult HIV prevalence greater than the national prevalence 0.22%,
while Tamil Nadu 0.22% had a point prevalence like the national
average. All other States/UTs have levels of adult HIV prevalence
below 0.22% and around 87.58 thousand new HIV infections and
69.11 thousand AIDS-related deaths occurred in 2017. India is the
third-largest affected country with HIV/AIDS in the world.

Tools and Methodology

Variousorganizationsusedifferenttypesofsoftwaretorepresent
the data of HIV/AIDS graphically as the graphical representation of
data is more interpretable than numerical data. In particular, the
NACO used Spectrum version 5.63 by the recommendations of the
UNAIDS secretariat to represent the data of HIV/AIDS of various
States/UTs of the country [50]. The numerical data of the country
varies from state to state (inter-states also) and UTs and hence ups
and downs occurred in the graph. For instance, in the Northeast, the
states of Manipur, Mizoram and Nagaland have a prevalence of over
1% but the epidemic trend in them varies considerably. In Manipur,
the prevalence declined after reaching a peak of around 3% in 1999
whereas in Nagaland it is stable at around 1% and in Mizoram, it
continues to rise after a period of a stable trend. In the region of
remaining states, the prevalence levels are low (between 0.05 to
0.11) but rising [50]. The data collected from the various research
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articles and reports published by NACO, UNAIDS, WHO, UNICEF,
etc.,, are shown graphically by the Mathematica 11.2 version in this
article. The validation of these graphs is done by the use of MATLAB
software. MS-Excel is also used to demonstrate some data so that
the data can be interpretable.

State/UTS-Wise Distribution of AID

The data on HIV/AIDS varies due to the diversity between the
States/UTs of the country. Therefore, to find out the burden of the
disease within the country it is necessary that first collect complete
data of each state and UTs and then study the data carefully and
finally make the conclusions which are fruitful for the countrymen
as well as to the world. Hence, in this section, we present the
collected data in the various facet.

Number of HIV infections (PLHIV)

There is an inter-state variation in the distribution of new HIV
infections in India. After the disease came to know, the rate of new
infections increased rapidly and have peaked in 1995 and then
started to decline. Until April 2004, Maharashtra had more than
16,000 people living with HIV/AIDS [22]. An estimated number of
People (adults and children) Living with HIV (PLHIV) in 2011 was
2.09 million compared to the estimated 2.25 million in 2007 and
hence 8% declined in the total number of PLHIV [36]. On the other
hand, the estimated number of children living with HIV increased
from 2007 to 2009 and then declined from 2009 to 2011 and was
estimated at 145,000 in 2011 [36]. An estimated 87.58 thousand
new HIV infections occurred in 2017, meaning there has been an
85% decline in annual new HIV infections since the peak of the
epidemic. However, the trend of decline in new HIV infections has
levelled off in recent years and declined only by 27% between the
years 2010-2017. The government has made the target to decline
the new infections 75% by 2020 from the baseline value of 2010
[50]. We represent the collected data of PLHIV in graphical form as
shown in Figure 1.
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Figure 1: Graphical representation of number of people living with HIV (PLHIV).

The average number of PLHIV in some states viz. Bihar,
Karnataka, Gujrat, West Bengal, etc. is shown in pie-chart while
the linear graph is given for the states where the number of people

living with HIV is high such states are, Andhra Pradesh & Telangana,
Maharashtra, Tamil Nadu, Uttar Pradesh and Kerala. It is clear
from the above Figure 1 that the average number of HIV infection
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in Karnataka-2,17,537 is very high followed by Gujarat-1,51,948;
West Bengal-1,42,364; Bihar-1,41,899; Rajasthan-93,321 etc.
The number of PLHIV in the states Andra Pradesh & Telangana,
Maharashtra and Tamil Nadu is decreased continuously from the
year 2007 to 2015 while in Uttar Pradesh this number is increasing
in the same time duration. In the state of Kerala, the number of
PLHIV remains constant from the year 2007 to 2015.

Prevalence

HIV prevalence rate in India can be increased by sex workers,
long-distance truck drivers, men having sex with men, injecting
drug users and married women etc. [3,6,21,22,35]. Depression
also affects the prevalence rate and among HIV sero-positive
individuals it is as high as 47% [28]. Prevalence may vary according
to geographical areas and different risk groups across the country
[9,35]. In 2002, the HIV prevalence at antenatal clinics was as
follows; Goa-1%, Tamil Nadu-0.88% while in Maharashtra and
Karnataka it increases 1% in all recent years [48]. In 2005, Andhra
Pradesh had the HIV prevalence at antenatal clinics was 2% while
in other states viz., Goa-0%, Tamil Nadu-0.5%, Mizoram-0.88%
and Nagaland-1.63% [48]. It also varies from group to group like
MSM, FSWs, IDUs, etc. An estimated HIV prevalence among children
during 2007-2011 remained almost constant at 0.04% while in
the young male it declined 0.15% in 2007 to 0.11% in 2010 and a

similar trend was observed for young female, 0.15% in 2007 and
0.11% in 2011 [36]. In 2009, an estimated 2,390,000 people were
living with HIV with an estimated adult HIV prevalence was 0.31%
[14]. Adult HIV prevalence among 15-49 years old people have been
declined in India and it was estimated at 0.22% in 2017. Mizoram
had the highest adult HIV prevalence of 2.04%, followed by Manipur
(1.43%) and Nagaland (1.15%). Telangana (0.70%), Andhra
Pradesh (0.63%), Karnataka (0.47%), Goa (0.42%), Maharashtra
(0.33%) and Delhi (0.30%), were other States with an adult HIV
prevalence higher than the national average. The lowest prevalence
was found in Jammu & Kashmir (0.03%). Tamil Nadu (0.22%) had a
point prevalence similar to the national prevalence. All other States
had an adult HIV prevalence like the national average or lower. The
pie-chart shown in Figure 2 reveal that the average HIV prevalence
in the state of Maharashtra-0.4611% is high followed by the states
viz, Gujarat-0.4056%; Tamil Nadu-0.3167%; Odisha-0.2833%;
Bihar-0.2633% while Jammu & Kashmir has the lowest HIV
prevalence which is 0.0356%. For those states/UTs where the
HIV prevalence is very high, the linear graph is presented in the
Figure 2 which shows that in Manipur, Nagaland, Andhra Pradesh &
Telangana, Karnataka and Goa the prevalence rate is decreased and
Manipur has the highest decreasing rate of HIV prevalence. On the
other hand, in Mizoram, the prevalence rate is slightly increasing.
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Figure 2: Graphical representation of HIV prevalence.

Deaths related to AIDS

Poverty and illiteracy in the country leads to increasing
susceptibility to infection and there after death [10,28,33].
According to a NACO report, around 69.11 thousand PLHIV died
of AIDS-related causes in 2017 and annual AIDS-related deaths
among them kept on increasing until 2005 and then started to
decline. AIDS-related deaths have dropped in all India’s States/UTs
after attaining a peak in the period from 2005 to 2010, with the
exception of some places viz., Assam, Bihar, Jharkhand, Haryana,
Delhi and Uttarakhand. In Figure 3 the linear graph and pie-chart

are given which represent the deaths that occurred due to HIV/
AIDS between the duration 2007 to 2015. The maximum average
death due to HIV/AIDS in India is in Karnataka-10,006.56 followed
by Tamil Nadu-7,652; Rajasthan-3,880; Odisha-3,834; Madhya
Pradesh-2,415 which are shown in Figure 3. The minimum average
number of deaths occurred in Daman & Diu which is 7.22. In some
states such as Andhra Pradesh & Telangana, Gujarat and Uttar
Pradesh becomes smaller and smaller between 5,000-1,000 when
we go through the years 2007 to 2015. In 2007, Maharashtra has
the highest deaths around 35,000 which decrease significantly
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up to the year 2014 while after mid-2014 the death of people
then increases. Initially, in the states of West Bengal and Bihar,
the total number of deaths increases and some peak points have

occurred after that the number of people died due to the HIV/AIDS
is decreasing. The peak for West Bengal occurred in the year 2009
while for Bihar it occurs in 2013.
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Figure 3: Graphical representation of deaths due to HIV/AIDS.

Needed ART

After the introduction of ART, there has been dramatic
decreases in AIDS related morbus and deaths [32]. Once patients
are initiated on ART, it is necessary that they continue on ART and
regularly take precautions given by his or her health care provider.
Treatment reduced the annual death rate up to 29% between 2007
to 2009 [34]. There is high requirement of antiretroviral therapy to
the person having HIV/AIDS. The need of ART across the country
increases with the time (Figure 4). It is obtained that the average
number of needed ART in West Bengal was very high in between

the duration 2007 to 2015 which was 51, 686. Bihar is the second
state where the average requirement of ART was 42,985.11, while
Rajasthan was the third state where the needed ART was 30,308.11.
The minimum average requirement of ART was in the union
territory viz, Daman & Diu in 2007 to 2015 which was 43.78. On the
other hand, in 2007, the requirement of ART of Maharashtra was
1,05,664 and in 2015 it was 2,15,971. Similarly, for Andhra Pradesh
needed ART was very high. In 2007 it was 62,018 while in 2015 it
was increases to 2,54,902. The minimum requirement of ART was
in Uttar Pradesh which was 15,049 in 2007 and then it increases to
73,991 for the year 2015.

Chmdprd 819
S

Ayerageof Meeded ART Do & Do 41 70
ke, %418

-
a e, Dinlkn B Magar By, 27~ 0200
u:’.'u.-.t;?"---":--.. 2 o i, 1T 8

Pl LOTICR ST

Ragpatma 4240 71

|
| o 207 22

Mewded Antiretroviral Thersgy [ART)

=

e hoe ] o L =il £ H kL) wid b L]
== Ay Pradod & Telingon —s—Cagjurst —— Kamtaks —8= Uk prydary === Tamd Nado —i— Usiar Frlieik

L

150000

L0

L8000

2000

]

Figure 4: Graphical representation of people needed antiretroviral therapy.

Prevention of mother to child transmission

The vertical transmission of HIV/AIDS, in which the disease is
transmitted during pregnancy and breastfeeding is also dangerous
in India since the beginning of the disease. Around 22,677 HIV

positive women who gave birth in 2017 and needed prophylaxis for
Prevention of Mother-To-Child Transmission (PMTCT) of HIV in the
country. In particular, the PMTCT or Prevention of Parent to Child
Transmission (PPTCT) need was highest in Maharashtra followed
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by Uttar Pradesh, Bihar, Andhra Pradesh, Karnataka, Telangana,
West Bengal, Gujarat, Tamil Nadu and Rajasthan. Together, these
10 States contribute almost three fourth of the total PMTCT need
in the country. The graphical representation of data of PMTCT
or PPTCT from the year 2007 to 2015 are shown in the Figure 5.
Here, pie-chart reveal that Uttar Pradesh has the largest average
number of pregnant women which required PPTCT and from 2007
to 2015 it was 4,273.67. Rajasthan was at the second number in
this regard and the average number of pregnant women needed
PPTCT was 3,207.33 followed by Odisha-1,852; Tamil Nadu-1,805;

Madhya Pradesh-1,425. In the union territory Daman & Diu, the
average number of pregnant women needed PPTCT was smallest
which was 3 in the same time period 2007 to 2015. The number of
Pregnant women needed PPTCT for the states viz, Andhra Pradesh
& Telangana, Maharashtra, Karnataka, Gujarat and West Bengal
was decreases from the year 2007 to 2015. In Bihar, the number
of pregnant women needed PPTCT increases initially and after
the year 2011 it was decreases continuously until the year 2015.
Therefore, Bihar had the peak pointin 2011.
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Figure 5: Graphical representation of pregnant women needed PPTCT.

Annual new HIV infections

The annual new HIV cases obtained in several States/UTs of
the India are shown in the Figure 6. As shown in the pie-chart,
Rajasthan had the largest average number of newly recruited
individuals of HIV infection in the country which was 6,400
followed by Maharashtra-5,215; Tamil Nadu-4,414; Odisha-3,961;
Karnataka-3,548 and Jharkhand-2,543. The union territory
Andaman & Nicobar Is-lands had the minimum number of average
new HIV infections annually which was in number 10. The linear

graph given in Figure 6 reveal that in the states Andhra Pradesh &
Telangana and Bihar the number of annual new HIV cases decreases
continuously since the year 2007 to 2015 but in West Bengal this
is not the case. From 2007 to 2013 the total number of HIV cases
reported annually decreases but after the year 2013 this number
almost remains constant till 2015. In Uttar Pradesh the cases of
new infection increase continuously since 2007 to 2015. In Gujarat,
initially the cases increase up to the year 2011 and then it remains
constant till the year 2015.
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Figure 6: Graphical representation of newly recruited people of HIV infection annually.
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High Risk Groups

There are various high-risk groups which are most vulnerable
and make the large impact on the spread of HIV/AIDS [2-4,8,19,31].
HIV epidemic in southern India is highly centered among high-
risk groups viz, Female Sex Workers (FSWs) and their clients, Men
Having Sex with Men (MSM) [20,22,26,36,49,52,53]. Until march
1998, 5204 AIDS cases were reported in which heterosexual
constituted 74.5%,
constituted 0.58%, recipients of blood constituted 7.05%, Injecting
Drug Users (IDUs) constituted 7.3% and other 10.92% [19]. In a
study it is obtained that MSM had the highest HIV prevalence at
4.4% while IDUs at 7.14% [23]. The high-risk group are as follows:

transmission homosexual transmission

Men who have sex with men (MSM)

Men having sex with men or ‘gay’ people are highly vulnerable
to HIV because of doing unprotected anal sex other than vaginal
sex [21]. Financial and professional reward can lead young men
into film industry to sell sex on commercial basis [7,54]. In a study
it is obtained that MSM are 8 times more likely to be seropositive
for HIV and over twice more likely to have STD than non MSM [8].
According to AVERT, gay men and other men who have sex with men
are 27 times more at risk of HIV than general population. In India,
Madurai, Coimbatore, Chennai, Hyderabad, Delhi etc. have largest
numbers of HIV patients by MSM [18,55]. In 1994, about 16% of
MSM attending STD clinics of Mumbai were HIV positive [19]. In
2001, the study on Chennai had obtained that 51 MSM attended a
community-based clinic over a period of three months out of them
26% MSM were clinically diagnosed to have one or more STDs [19].

Female Sex Workers (FSWS)

Female sex workers play key role to spread HIV infection
across the country [3,11,21,25,27,56]. Therefore, the epidemic has
spread from urban to rural areas [8,10,22,46]. Enough proportion
of female sex workers are rural and traditional which are doing sex
for money [7,46]. One of the main reasons of female sex workers
to do so is abandoned by their husbands are forced to become
FSWs due to illiteracy, non-availability of other opportunity, poor
socioeconomic status or to continue their livelihood [11,22,57].
FSWs can be classified into different conceptual groups according to
their practices in which common girl prostitutes functioning as full-
time Commercial Sex Workers (CSWs) through brothels, road side
hotels, restaurants and part time working girl known as “call girl”
do so for resolving their financial problems and survival [25,48,57].
Other countries viz., Bangladesh, Nepal etc. are also the source of
illegal immigration of CSWs in India. According to Central Social
Welfare Board of India approximately 40% of CSWs population
entered the sex trade below 18 years of age [57]. There are sexual
trades running inside the country in different metropolitan cities
like Delhi, Mumbai, Chennai, Bangalore, Hyderabad etc. [23].

Injecting Drug Users (IDUs)

The burden of HIV infection in India is high among people who
inject drugs [8,49]. Kanpur and eastern India have the highest
percentage of the person acquiring HIV through injecting drug
use [18]. Women are more likely to get infected with HIV than

men if they take drugs. At the end of 1980s, rapid spread of HIV
was occurred among IDUs in Manipur, Mizoram and Nagaland
[48]. A study among women in Manipur in 1997 revealed that HIV
prevalence is 57% in the individuals who inject drugs while 27% in
those who are not inject drugs [8].

Transgenders/Hijra

Hijra is an Urdu term and the person belongs to this group
depends at least partly for their livelihood on working as male
prostitutes in India [25]. Therefore, they can also spread the HIV
infection mostly in their community. Hijras generally earn money
through musical performance at door to door on special occasions
viz., male childbirth, weddings etc. Like FSWs, hijra are also working
full or part time male prostitutes in the country and lived-in red-
light areas of metropolitan cities. Hijras is often stigmatized due to
their HIV status and the groups belonging to [5,7,48].

Government Policies

The vast size of India makes very hard to evaluate the effects
of HIV on the whole country [48]. Undoubtedly, HIV/AIDS has
a powerful negative impact on economy of the country [7]. It is
estimated that productive loss from HIV/AIDS in only single year in
1991 is Rs. 1014 billion and an average estimate in the year 1995
is 2.5 million [37]. The Indian government implements various
policies to reduce the burden of HIV/AIDS. Screening centers for
HIV is the first step taken by the government to screen Indians and
blood banks. In 1956 and 1986 legislation passed in India regarding
prostitutes didn’t have the objective of abolishing prostitutes
and prostitution but the stated objectives of the legislation were
suppression and prevention of prostitution [25]. The 1986 act
provides some benefits to prostitutes by prohibiting male police
officers from searching and draw away them from prostitution
unless accompanied by two female police officers [25]. When the
cases of HIV/AIDS increase rapidly, it demands introduction of
adequate programs to minimize the new cases by using condoms
as soon as possible [4]. Indian Council of Medical Research (ICMR)
initiated surveillance for the HIV infection in 1985-1986 to react
the global reports of HIV/AIDS [8]. In 1987, Indian government set
up the National AIDS Control Programme for the co-ordination of
national

responses such as blood screening and health education [48,58].
In between 1992 to 1999, the rate of condom uses among sex
workers in Kolkata increased from 3% to 90% [4]. The information
about importance and availability of condoms are given by various
advertisement through radio, television so that a maximum number
of people can use while having sex.

In 1992, National AIDS Control Organization (NACO) was set up
to oversee policies, prevention and control Programme relating to
HIV/AIDS and the National AIDS Control Programme (NACP- I) for
HIV prevention [47,48,59]. This plan established the administrative
and technical basis for Programme management and also set up
state AIDS bodies in 25 states and 7 union territories. It was able
to make several important improvements in HIV prevention such
as improving blood safety. After that, the second phase of the
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National AIDS Control Programme (NACP-II) was introduced in
1999 which focused mainly on research and development [47,58].
In this regard, NACO identified some academic institutions to
conduct operational and demographical research for the treatment
of the infection. In 2001, the government adopted the National
AIDS Prevention and Control Policy, and Indian pharmaceutical
companies marketed Antiretroviral (ARV) drugs with considerable
price reduction [8,48]. In 2003, the central government announced
the policy to provide HAART to that person who suffers from
AIDS [8]. The annual per capita cost of ART was Rs. 48,975 in the
center of excellence and Rs. 24,954 in ART centers [34]. In 2005,
the total number of AIDS cases reported by NACO was 1,11,608 of
which 32,567 were women, and 37% were under the age of 30. In
2006, UNAIDS estimated that 5.6 million people were living with
HIV in India, which indicated that there were more people with
HIV in India than any other country in the world. In this year, the
government of India under NACP introduced various ART centers
to provide free treatment in prevention strategies [34].

In 2007, the third phase of the National AIDS Control
Programme (NACP-III) targeted the high-risk groups, conducted
outreach Programme, amongst others [48]. The national response
to HIV/AIDS during the first three years of NACP-III had been
commendable in terms of infrastructure and system development,
monitoring, and targeted population coverage [14]. Since the
beginning of NACP-III, NACO has positioned itself as the promoter
and organizer of research on the infection through various routes
like networking, partnership and capacity building of institutions
across the country [47]. In 2007, using a more effective surveillance
system, UNAIDS and NACO agreed on a new estimate between 2
million and 3.6 million people living with HIV which leads India
behind South Africa and Nigeria in PLHIV. Over the last decade,
the Indian government increases budget allocation from 17% to
29.5% of the total budget for NACP-III to NACP-IV [34]. To create
and increase awareness about HIV/AIDS in India the government
was launched the seven coach Red Ribbon Express which was
flagged off by United Progressive Alliance On world AIDS day, 2009
[60]. Non-governmental and community-based organizations
are also working to prevent HIV [8]. Indian government allowed
free ART treatment under the national Programme since 2004 to
those people which are infected with HIV/AIDS [24]. The Indian
government set up a human right viz.,, Human Immunodeficiency
Virus and Acquired Immune Deficiency Syndrome (Prevention and
Control) Act, 2017.

The first voluntary counseling and testing center was set up
at the Institute of Microbiology in Chennai, India afterward the
confirmation of the first case [9,18]. Efforts to improve information,
education and communication (IEC) are taken by the government.
The State AIDS Control Societies (SACS) was established in 25
societies and 7 union territories to improving blood safety. The
Indian government has made a national strategic plan for HIV/
AIDS and STI, for the duration 2017-2024, viz. “Paving Way for
an AIDS-Free India”. Expenditure on HIV/AIDS in India increased
from 2003 to 2007 and drop by 15% from 2008 to 2009. Currently,
India spends about 5% of its health budget on HIV/AIDS. Despite

government funding, various international foundations like UNDP,
World Bank, Elton John AIDS Foundation, USAID, Global Fund,
DFID, CIDS, etc., provides fund to reduce the burden of HIV/AIDS
in India [61].

Conclusion

After analyzing the collected data, we have observed that to
reduce the number of HIV cases in the states viz., West Bengal,
Karnataka, Gujarat, Bihar, Odisha and Uttar Pradesh the strict
preventive measures should be taken by the government of
India. As the HIV prevalence in some States/UTs such as Andhra
Pradesh & Telangana, Goa, Karnataka, Manipur, Mizoram, Nagaland,
Maharashtra, Gujarat, Tamil Nadu and Odisha was very large
infect Mizoram is the state in the country where the prevalence
rate continuously increases and therefore to control it some
control strategies like ART, PrEP, PEP, condom, etc. should be
necessarily taken. The death rate due to the infection is very high
in states Andhra Pradesh & Telangana, Bihar, Gujarat, West Bengal,
Karnataka, Tamil Nadu, Odisha and Rajasthan. Bihar is the state
in which the deaths of people due to HIV infection is continuously
increased since the year 2007 to 2015 and hence some alternative
prevention of the infection is required in this state. Some states
are needed much supply of ART such states are, Andhra Pradesh
& Telangana, Maharashtra, Karnataka, Tamil Nadu, West Bengal,
Bihar, Rajasthan, Odisha, Madhya Pradesh, etc. It is also required
to control the vertical transmission of HIV infection in the states
like Andhra Pradesh & Telangana, Bihar, Uttar Pradesh, Rajasthan,
Odisha, Tamil Nadu, and Madhya Pradesh more effectively. It is
necessary to control new HIV cases to reduce mortality especially
in the states viz., Gujarat, Andhra Pradesh & Telangana, Bihar, Uttar
Pradesh, West Bengal, Rajasthan, Maharashtra, Tamil Nadu, Odisha
and Jharkhand.

Main problem to effective control of HIV/AIDS are insufficient
resources, illiteracy about the infection, social stigma and
discrimination, domestic violence. To control the HIV infection in
the country, effective and appropriate interventions are required
to be developed, more attention should be made to the specific
cultural context of sexuality and to how cultural diversity relates
to sexual risk behavior. [lliteracy and poverty are the major reasons
for women entering commercial sex work at minimum expenses
and maximum saving. It increases the risk of getting HIV or other
STDs. Since most of the HIV patients are illiterate, poor and belongs
to rural areas and hence to reduce the HIV outbreak greater
awareness and sex education must begin at the grassroots level
[8,46]. However, the government of India now provides condoms
freely to the people available in government hospitals or medical
colleges. In India, some social factors like stigma and discrimination
associated with HIV/AIDS are the major obstacles to control the
disease [17,18,48,53]. When the people are facing HIV infection
or other opportunistic infections, at that stage medical treatment
and psychological support are needed to improve the survival and
quality of life to the patients [52]. The government needs to enforce
the developed program to customize its strategies to effectively
address the emerging vulnerabilities and adapt them to fulfill the
requirements of different geographical regions of the country. The
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study had been shown that in married Indian women, physical and
sexual violence from the husband side increased the prevalence of
HIV infection [27]. In India, more research is required to control the
transmission of HIV with the effect of male circumcision, ART, etc.
[4]. It is necessary to advertise the HIV related counseling services
and about the testing centers available in the district on the ground
level.

More study on voluntary counseling and testing and its impact
on HIV is required. Treatment and care programs launched or
to be launched by the government should take a broad, and
holistic approach [32]. Depression is a most common psychiatric
syndrome in HIV patients which leads to non-adherence to ART
and consequently poorer health [28]. Therefore, early diagnosis
and management of depression are required. There are several
mathematical models of HIV/AIDS and its impact around the globe
that are developed and analyzed by several researchers. But in
the point of view of India, there are more mathematical modeling
required which includes some control strategies such as condom
use, ART and its side effects on people, male circumcision, pre-
marriage test, etc. through which we can reduce the burden of HIV
infection from the population as much as possible. The immune
regulation is significantly influenced by the crucial function of anti-
aging Sirtuin 1 [62-64]. It is essential to evaluate the levels of Sirtuin
1 in infected individuals in India to gauge the severity of both the
AIDS virus and associated illnesses. This research is preserved for
potential future exploration [65-67].
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