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Preface

In pursuance of the recommendations made by the
Commission on Macroeconomics and Health, India
established the National Commission on Macroeconomics
and Health (NCMH) in March 2004. The main objective
of the NCMH was to establish the centrality of health to
development and make an evidence-based argument to
increase investment in health. The Terms of Reference of
the NMCH were mainly centred on identifying a package
of essential health interventions that ought to be made
available to all citizens and also list systemic constraints
that need to be addressed for ensuring universal access to
this package of services. The NCMH was also to indicate
the resources required and targets that ought to be achieved
by 2015.

One of the Terms of Reference of the NCMH was to come
up with a baseline of the estimated prevalence of diseases
in India, particularly those that disproportionately affect
the poor now or have the potential to do so in the future.
Based on such estimations, the Commission was to indicate
targets that could be achieved within a specific time-frame.
Accordingly, the NCMH invited leading experts in the
country to assist in identifying those diseases/conditions
that were responsible for high levels of mortality and
morbidity and, if unchecked, could have ruinous implications
for a majority of households in India. The experts were also
given three other tasks: (i) to project the disease burden in
a decade from now, assuming the current status quo in terms
of policy attention and investment levels; (ii) identify the
proximate, direct and indirect causal factors that, if tackled
adequately, could substantially reduce disease incidence
and thereby enhance welfare; and (iii) provide a minimal
standard treatment protocol listing the interventions that
ought to be undertaken at different levels of care to avert
death and reduce progression of disease. This information
was to enable us to cost the interventions and arrive at the
quantum of investment required to achieve the aspiration of
universal access to essential health interventions.

The experts identified 17 diseases /conditions that public
policy needed to take note of on priority. The list included
both the set of pretransition diseases or diseases of under-
development as they disproportionately affected the poor
more and post-transition diseases or diseases of affluence,
normally referred to as lifestyle diseases, which are believed
to affect the rich more. Based on an exhaustive literature
review, the experts attempted to provide a baseline of disease
prevalence today and causal analysis indicating the various

direct and indirect factors that contributed to the persistence
of these diseases. Surprisingly, we found it difficult to provide
even current-level estimates for diseases/conditions that are
being implemented with substantial donor funding under
the National Health Programmes. We, therefore, could not
come up with any estimates for malaria or other vector-
borne diseases, reproductive health, several childhood diseases
such as respiratory infections, etc. Even for tuberculosis
(TB), arriving at any projections for 2015 under the emerging
scenario of the rising HIV/AIDS epidemic was impossible.
For these reasons it was difficult to come up with any specific
targets to be achieved within a limited time-frame.

Likewise, we were unable to find any studies or research
which provided evidence demonstrating the efficacy of specific
interventions under a programme in Indian conditions and
among different population groups. This inhibited us from
being able to identify those sets of interventions that ought
to be accorded high priority to achieving an end goal, for
example, reduction in infant mortality, or maternal mortality
or malaria incidence, etc.

The second lesson that this exercise threw up was the
high levels of prevalence of non-communicable diseases
such as asthma, chronic obstructive pulmonary disease
(COPD), hypertension, diabetes, mental problems, injuries,
etc. Some household surveys also conclusively suggested
that these diseases affected the poor as well as the not-so-
poor segments of the population. These conditions and diseases
have received no policy attention as they have been believed
to be of little consequence to the poor. That is no longer true.
In fact, there is an urgent need to pay attention to formulate
appropriate policy responses to these diseases—their
prevention as well as treatment—as these diseases are very
expensive to treat, well beyond the means of the poor and
most lower middle classes and occupational groups in the
informal sector. Non-attention carries the implication that
in the absence of any social insurance or risk protection, the
poor either die for want of care or get impoverished when
they do attempt to seek care. Since these diseases affect the
younger age groups, the stress to such families could be
immense, necessitating a public policy response—either by
improving its public provisioning by providing free treatment
and/or by having social health insurance policies in place.

A more cost-effective approach to disease containment is
to prevent its occurrence in the first instance. Prevention can
be achieved by well-organized health education and health
information dissemination campaigns at the local level and
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through effective use of the mass media; by enforcing
regulations and using financial incentives to modify behaviour
towards health-enhancing habits such as a healthy diet,
exercise, use of seat belts or helmets, reducing dependence
on alcohol or tobacco, etc.  Several diseases such as diarrhoea
can also be drastically reduced by enhancing access to safe
water or promoting the habit of washing hands with soap,
diseases like polio or measles can be altogether eliminated
by immunization campaigns which are equally inexpensive.
Clearly then, it is in this area of prevention of diseases and
promotion of good health values that public policy should
pay attention to.

The experts gave us their unstinted support. We would
like to thank all authors and reviewers for having taken
time from their busy schedules to help us. We would also
like to thank several experts who attended our consultation
meetings and gave us the benefit of their advice. To each of
them we owe a debt of gratitude. We do hope that the work
done will stimulate further research and enable evidence-
based policy formulation. If that is indeed done, the efforts
put in will not have been in vain.

K. SUJATHA RAO

Secretary
NCMH

New Delhi

Preface



xi

NCMH Background Papers·Burden of Disease in India

Contributors

Authors

ABHAYA INDRAYAN
Professor of Biostatistics
Division of Biostatistics and Medical Informatics
University College of Medical Sciences
Dilshad Garden, Delhi 110095

ARVIND PANDEY
Director
Institute for Research in Medical Statistics (IRMS)
Indian Council of Medical Research (ICMR)
Medical Enclave, Ansari Nagar
New Delhi 110029

AVTAR SINGH DUA
Assistant Professor, Department of PSM
SMS Medical College
Jaipur

B.N. BHATTACHARYA
Professor (PSU), Indian Statistical Institute
203, B.T. Road
Kolkata 700108

BARIDALYNE NONGKYNRIH
Assistant Professor
Centre for Community Medicine
All India Institute of Medical Sciences (AIIMS)
Ansari Nagar, New Delhi 110029

CHERIAN VARGHESE
Coordinator (Non communicable diseases and mental
health)
World Health Organization (WHO) India Office
New Delhi

D. SAHU
Research Officer
IRMS, ICMR
Ansari Nagar, New Delhi 110029

D.S.C. REDDY
National Professional Officer
WHO, Nirman Bhawan, New Delhi

DAMODAR BACHANI
Assistant Director General (Ophthalmology)
Directorate General of Health Services
Ministry of Health & Family Welfare, New Delhi

G. GURURAJ
Professor and Head, Department of Epidemiology
National Institute of Mental Health & Neuro Sciences
(NIMHANS), Bangalore 560029

G.V.S. MURTHY
Associate Professor
RP Centre for Ophthalmic Sciences, AIIMS
Ansari Nagar, New Delhi 110029

ISAAC M.K.
Professor, Department of Psychiatry
NIMHANS, Bangalore 560029

J.G. SASTRY
Research Associate
Mahavir Hospital and Research Centre
10/1/1, Mahavir Marg
A.C. Guards, Hyderabad 500004

K.J.R. MURTHY
Coordinator HUD, Director PPM DOTS, Consultant
Chest Physician, Research Coordinator
Mahavir Hospital and Research Centre
10/1/1, Mahavir Marg
A.C. Guards, Hyderabad 500004

M. KRISHNAN NAIR
Consultant
Department of Clinical Oncology
Amrita Institute of Medical Sciences
Kochi 695026, Kerala

MURALIKRISHNAN R.
Senior Faculty
Lions Aravind Institute of Community Ophthalmology
72, Kuruvikaran Salai, Gandhinagar
Madurai 625020, Tamil Nadu



xii

NCMH Background Papers·Burden of Disease in India

N. GIRISH
Assistant Professor, Department of Epidemiology
NIMHANS, Bangalore 560029

NASEEM SHAH
Professor
Department of Dental Surgery
AIIMS, Ansari Nagar, New Delhi 110029

NEERAJ DHINGRA
Resident Director
Centre for Global Health Research
University of Toronto, Canada

PADMAJA SHETTY
Public Health Officer
Coordination of Macroeconomics and Health Unit
WHO, 20, Avenue Appia, CH-1211 Geneva 27
Switzerland

PAUL ARORA
Research Fellow
Centre for Global Health Research, St Michael’s Hospital
70 Richmond Street East, 2nd Floor, Toronto
Ontario, M5C IN8, Canada

PRABHAT JHA
Canada Research Chair in Health and Development
Public Health Sciences, University of Toronto
Director, Centre for Global Health Research, St Michael’s
Hospital
Research Scholar, McLaughlin Centre for Molecular
Medicine
70 Richmond Street East, 2nd Floor, Toronto, Ontario
M5C IN8, Canada

PRAVEEN KRISHNA R.
Consultant Ophthalmologist
Lions Aravind Institute of Community Ophthalmology
72, Kuruvikaran Salai, Gandhinagar
Madurai 625020, Tamil Nadu

R. SWAMINATHAN
Senior Biostatistician
Division of Epidemiology and Cancer Registry
Cancer Institute (WIA), Chennai 600020

RAJANI R. VED
Public Health Consultant
120, Anupam Apartments, Mehrauli Badarpur Road
Saidullajaib, New Delhi 110068

RAJESH KUMAR
HOD, Community Medicine
PGIMER, Chandigarh 160012

REHENA SULTANA
Senior Research Fellow
IRMS, ICMR, Medical Enclave
Ansari Nagar, New Delhi 110029

SANJEEV GUPTA
RP Centre for Ophthalmic Sciences
AIIMS, Ansari Nagar, New Delhi 110029

SARALA GOPALAN
Professor and Head
Department of Obstetrics and Gynaecology
PGIMER, Chandigarh 160012

SHALINI GAINDER
Research Associate, ICMR project
Department of Obstetrics and Gynaecology
PGIMER, Chandigarh 160012

SIDDARTH RAMJI
Professor, Department of Paediatrics
Maulana Azad Medical College, New Delhi 110002

S.J. HABAYEB
WHO Representative in India
WHO, Nirman Bhawan, New Delhi

THULASIRAJ R.D.
Executive Director
Lions Aravind Institute of Community Ophthalmology
72, Kuruvikaran Salai, Gandhinagar
Madurai 625020, Tamil Nadu

YING-RU J. LO
Medical Officer (HIV/AIDS)
WHO-SEARO, Department of Communicable Diseases
WHO House, I.P. Estate, Ring Road, New Delhi 110002

Institutions as authors

CENTRE FOR CHRONIC DISEASE CONTROL
T-7, Green Park Extension, New Delhi 110016

NATIONAL AIDS RESEARCH INSTITUTE
73, G-Block, MIDC, Bhosari, Pune 411026

NATIONAL INSTITUTE OF CHOLERA AND
ENTERIC DISEASES
Indian Council of Medical Research, Kolkata 700010

TUBERCULOSIS RESEARCH CENTRE
Mayor Ramanathan Road
Spur Tank Road, Chetput, Chennai 600031, Tamil Nadu

VECTOR CONTROL RESEARCH CENTRE
Medical Complex, Indira Nagar, Pondicherry 605006

Contributors



xiii

NCMH Background Papers·Burden of Disease in India

Contributors

Reviewers

AJAY MAHAL
Assistant Professor
Harvard School of Public Health
Boston, USA

ANOOP MISRA
Professor
Department of Medicine
AIIMS, Ansari Nagar, New Delhi 110029

B.D. KHANDELWAL
Medical Officer
State TB Control Society, Jaipur

DILEEP MAVLANKAR
Associate Professor
Indian Institute of Management
Ahmedabad, Gujarat

DINESH MOHAN
Professor
Transportation Research and Injury Prevention
Programme
Indian Institute of Technology, Delhi

H. PARAMESH
Medical and Managing Director
Lakeside Medical Centre & Hospital
Bangalore, Karnataka

H.P.S. SACHDEV
Professor, Department of Paediatrics
Maulana Azad Medical College
New Delhi 110002

J. MULIYAL
Principal, Christian Medical College
Vellore

K. ANAND
Associate Professor
Centre for Community Medicine
AIIMS, New Delhi 110029

K. SRINATH REDDY
Head, Department of Cardiology, AIIMS and
Director, Centre for Chronic Disease Control
T-7, Green Park Extension
New Delhi 110016

KAMALA GANESH
Consultant
D-1, Gulmohar Park, New Delhi

KRISHNAM RAJU
Chairman, Care Foundation
Care Hospital
Road No. 1, Banjara Hills, Hyderabad

L. LAXMINARAYANAN
Vice Principal
Professor and Head
Department of Conservative Dentistry and Endodontics
Saveetha Dental College and Hospital
No. 112, Poonamelle High Road
Velappanchvadi, Chennai

M. BHATTACHARYA
Deputy Director
National Institute of Health and Family Welfare
Munirka, New Delhi

M. GOURIE DEVI
Emeritus Professor
Institute of Human Behaviour and Allied Sciences
Dilshad Garden, Delhi

M.K.C. NAIR
President, Indian Academy of Paediatricians
Director, Child Development Centre
SAT Hospital and Medical College
Thiruvananthapuram

M.V. PADMA
Additional Professor
Department of Neurology
AIIMS, Ansari Nagar
New Delhi 110029

MANJUL JOSHIPURA
Director
Academy of Traumatology
Ahmedabad, Gujarat

MATHEW VERGHESE
Director
St Stephens Hospital
Tis Hazari, Delhi

N.B. MATHUR
Professor, Department of Paediatrics
Maulana Azad Medical College
New Delhi 110002

N.L. KALRA
Retd Deputy Director
National Malaria Eradication Programme, Delhi



xiv

NCMH Background Papers·Burden of Disease in India

Contributors

NEERA AGARWAL
Vice President
Federation of Gynaecologists Society of India
New Delhi

NIKHIL TANDON
Additional Professor
Department of Endocrinology & Metabolism
AIIMS, New Delhi

P. JAMBULINGAM
Deputy Director
Vector Control Research Centre
Pondicherry

P.N. MARI BHAT
Professor
Institute of Economic Growth
University Enclave
Delhi 110007

PRATHAP THARYAN
Professor and Head
Department of Psychiatry
Christian Medical College
Vellore

P.S. PRABHAKARAN
Director
Kidwai Memorial Institute of Oncology
Bangalore, Karnataka

R. TANDON
Consultant
B-16, Mehrauli Institutional Area
Sitaram Bhartiya Institute
New Delhi

RAJEEV GUPTA
Head
Department of  Medicine/Cardiology
Monilek Hospital and Research Centre
Jawahar Nagar
Jaipur 302004

RAZIA PENDSE
Medical Officer
Reproductive Health and Research Unit
FCH Department, WHO-SEARO
New Delhi

REVA TRIPATHI
Professor
Department of Obstetrics and Gynaecology
Maulana Azad Medical College, Delhi 110002

R.C. DHIMAN
Deputy Director
Malaria Research Centre (ICMR)
2, Nanak Enclave
Radio Colony, Delhi 110009

SANTOSH BHARGAVA
Paediatrician
D-7, Gulmohar Park
New Delhi

S.B. TARNEKAR
Assistant Director General (Leprosy)
Ministry of Health & Family Welfare
Nirman Bhawan, New Delhi

SUDANSHU MALHOTRA
WHO-SEARO, IP Estate
Ring Road, New Delhi

SUDHA SALHAN
Head
Department of Obstetrics and Gynaecology
VMMC and SJ Hospital
New Delhi

SUNITA MITTAL
Professor and Head
Department of Obstetrics and Gynaecology
AIIMS, New Delhi

SURINDER K. JINDAL
Professor and Head
Department of Pulmonary Medicine
PGIMER, Chandigarh 160012

USHA SHARMA
Principal
Meerut Medical College, Meerut

V. MOHAN
Director
Madras Diabetes Research Foundation
6B, Conran Smith Road
Gopalapuram, Chennai 600086

VIJAYA CHANDRA
Regional Advisor
WHO-SEARO, WHO House
Indraprastha Estate, Ring Road, New Delhi

VIKRAM PATEL
Reader in International Mental Health
London School of Hygiene and Tropical Medicine
London, UK



xv

NCMH Background Papers·Burden of Disease in India

Contributors

VINOD KOCHUPILLAI
Head
Institute Rotary Cancer Hospital
AIIMS, New Delhi 110029

V.K. VIJAYAN
Director
Vallabhbhai Patel Chest Institute
University of Delhi, Delhi

YOGESH JAIN
Coordinator
Community Programme
Jan Swasthya Sahyog
Bilaspur, Chhattisgarh



324

NCMH Background Papers·Burden of Disease in India

Gururaj



1

NCMH Background Papers—Burden of Disease in India

Disease burden in India: Estimations and causal analysis

Disease burden in India

Estimations and causal analysis*

Disease burden estimations based on sound epidemiological
research provide the foundation for public policy. Which
diseases and what interventions does public policy need to
focus upon are normally derived from such evidence. Well
researched, longitudinal data can enable judicious targeting
and help decide what needs to be done where, for whom,
and when. Conversely, the absence of such good quality
empirical data can affect programme designing and conse-
quently outcomes. India has ample evidence of such
impacts, often due to the mismatch between disease burden
and its causal factors, and the interventions adopted and
priorities in resource allocation.

Besides the need to avert disease for enhancing the quality
of life, neglect can have adverse consequences on the well-
being of affected families—social, psychological as well as
economic. Diseases that are heavily concentrated among
working age adults or the poor, as is the case with HIV/
AIDS, cardiovascular disease (CVD), tuberculosis (TB), etc.,
can have a ruinous impact as such diseases are extremely
expensive to treat, especially due to lack of insurance
mechanisms. For example, in the case of HIV/AIDS, the
out-of-pocket expenditure on treatment and services was
reportedly Rs 6000 per HIV-positive person over a six-month
reference period, while for clients on antiretroviral treatment
(ART), the expenditures were markedly higher, nearly
Rs 18,150 per person over a six-month period. Roughly
40%–70% of these expenditures are financed by borrowing.
The devastating impact of TB, asthma, chronic obstructive
pulmonary disease (COPD), heart diseases, etc. on individual
household is similar, with children having to discontinue
schooling and/or take up employment to provide an addi-
tional source of income. Analysis of data from the 1995–
96 survey round of the National Sample Survey (NSS)
undertaken by the National Commission on Macroeconomics
and Health (NCMH) suggests that the out-of-pocket expen-
diture by individuals hospitalized on account of heart disease
was roughly Rs 11,000 per person, or 120% of the average

annual per capita expenditure of the households they
belonged to. Likewise, roughly Rs 32,000 is the annual cost
of treatment for acute cases of COPD that involve hospitaliz-
ation. Therefore, it is clear that the onset of disease needs
to be averted and when it occurs it should be treated quickly.
For policies to ensure this, it is necessary that we have an
evidence-based understanding of the extent of disease
burden, the population groups that are the most vulnerable,
and what interventions are needed to avert premature death
or needless suffering.

With the above objectives in mind, the NCMH undertook
an exercise to (i) identify major health conditions in terms
of their contribution to India’s disease burden; (ii) estimate
the incidence and prevalence levels of the diseases/conditions
at present and in 2015; (iii) list the causal factors underlying
the spread of the diseases/conditions; (iv) suggest, based on
the available evidence, the most cost-effective and low-
cost solutions/strategies, both preventive and curative, for
reducing the disease burden, particularly among the poor;
and (v) indicate what interventions should be provided
where and by whom. For assisting us in this onerous task,
the help of leading experts was taken.

The experts identified 17 priority health conditions (Table 1)
which they felt to be significant public health problems,
affecting all segments of the population. Identification of
these conditions was based on three criteria: first, the
likelihood of the burden of a specific health condition falling
on the poor, such as infectious and vector-borne conditions,
TB and many maternal and child health conditions; second,
in the absence of interventions, the probability of a listed
health condition continuing to impose a serious health
burden on the Indian population in the future, say by 2015,
such as cancers, cardiovascular conditions and diabetes, or
new infections such as HIV/AIDS; and third, the possibility
of a health condition driving a sufficiently large number of
people into financial hardship, including their falling below
the poverty line.

*This overview is based on a paper entitled ‘Choosing Investments in Health’  prepared by Dr Ajay Mahal, Assistant Professor, Harvard School of
Public Health, USA, for the National Commission on Macroeconomics and Health.
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Disease burden in India: Estimations and causal analysis

Baseline estimates and projections of priority
health conditions

Exhaustive review of the available literature brought forth
two factors of critical importance to public policy: (a) for
almost all diseases/conditions identified, and more parti-
cularly the National Health Programmes in which govern-
ment investment was substantial, namely, malaria and other
vector-borne diseases, TB, leprosy, reproductive health and
childhood conditions, there is a paucity of high-quality
epidemiological information and validated data for arriving
at any baseline estimations on prevalence or incidence. In
the absence of operational research there was also weak
evidence regarding the type of interventions that would be
most cost-effective in the different settings in the country;
and (b) a literature review threw up evidence of a large
number of diseases which were considered to be lifestyle-
related and affecting the rich were seen to be affecting the
poor as well, and increasingly so. The non-availability of
good quality data has been a major handicap in arriving
at reliable estimations of the disease burden, affecting our
ability to formulate appropriate policies and provide
adequate budgets.

Category I: Communicable diseases, maternal and child
health conditions

Category I health conditions include HIV, TB, malaria,
diarrhoea, acute respiratory infections, maternal and
perinatal conditions (Fig. 1). These accounted for nearly
half of India’s disease burden in 1998. It is expected that
the burden on account of most of these pre-transition
diseases, and deaths on account of malaria, TB, diarrhoea
and other infectious diseases will reduce and leprosy be
eliminated. However, HIV/AIDS and opportunistic in-
fections such as TB and drug-resistant malaria are likely
to increase. It is estimated that currently there are 51 lakh
adults with HIV (adults being defined as the age group of
15–49 years for this purpose), a little less than 1% of the
total population in this age group (Kumar et al., unpub-
lished). A conservative set of projections suggests that an
estimated 3% of people in the age group of 15–49 years,
i.e. about 5 crore people, are likely to be HIV-positive by
the year 2025; and around 1.5–1.8 crore by 2015 (Kumar
et al., unpublished). These huge numbers of people with
HIV at any given point in time do not, of course, include
people who may have previously died of AIDS-related
causes, and thus only a partial picture is available of the

ARI

TB

HIV infection

Malaria+

Diarrhoea

19% 18%

6%

4%

3%

16%

11%

6%

17%

Childhood illness

Maternal illness

Perinatal illness

Others

Fig. 1 Priority communicable maternal and child health conditions in India, by
share in the burden of disease, 1998

ARI: acute respiratory infection; TB: tuberculosis; HIV: human immunodeficiency
virus
Source: Peters et al. 2001

Table 1. Health conditions and disability-adjusted life-years (DALYs) lost
in India, 1998

Share in the
total burden

DALYs lost of disease
Disease/health condition ( x 1000) (%)

Communicable diseases, maternal and
perinatal conditions    

Tuberculosis 7,577 2.8
HIV/AIDS 5,611 2.1
Diarrhoeal diseases 22,005 8.2
Malaria and other vector-borne conditions 4,200 1.6
Leprosy 208 0.1
Childhood diseases 14,463 5.4
Otitis media 475 0.1
Maternal and perinatal conditions 31,207 11.6
Others 49,517 18.4

Non-communicable conditions
Cancers 8,992 3.4
Diabetes 1,981 0.7
Mental illness 22,944 8.5
Blindness 3,699 1.4
Cardiovascular diseases 26,932 10.0
COPD and asthma 4,061 1.5
Oral diseases 1,247 0.5
Others 18,801 7.0

Injuries 45,032 16.7
All listed conditions 200,634 74.6

Others 68,319 25.4

COPD: chronic obstructive pulmonary disease
Source: Peters et al. 2001
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cumulative future disease burden from HIV/AIDS. Due to
lack of data and information, projection of the incidence
of TB on account of a rising number of HIV/AIDS cases
has not been possible.

Nearly 40% of the Indian population of all ages has
Mycobacterium tuberculosis infection; and there are about
85 lakh people with TB at any given time. With more than
400,000 dying each year (Yajnik et al. 2002; Tuberculosis
Research Centre [TRC] 2004),TB is the single most important
cause of death in India at present (Yajnik et al. 2002).

Maternal, perinatal and childhood conditions account
for another significant percentage of the disease burden, of
particular importance for the poor. Although no direct
estimates of the prevalence/incidence of these health condi-
tions are available, we can indirectly assess their importance
by looking at the neonatal, infant, under-5 and maternal
mortality rates, which continue to be unacceptably high.
While IMR was estimated to be about 66 per 1000 live-
births, the under-5 mortality rate was estimated at 95 per
1000 live-births in 1998–99 as per the National Family
Health Survey. The maternal mortality ratio (MMR) was
estimated at 440 per 100,000 live-births in 1992–96. While
no projections are available for MMR, a simplistic set of
projections assume that rates of decline in the infant and
under-5 mortality would be 46 and 62, respectively by the
year 2015, lesser than the goals laid down under the
Millennium Declaration. These forecasts are, however, not
reliable as these ignore trends in and interplay with factors
that underlie changes in the rates of infant, under-5 and
maternal mortality (Deolalikar, forthcoming).

Malaria, dengue and other vector-borne conditions were
estimated to account for 1.6% of India’s total disease burden
(WHO 1998). Unfortunately, these estimations lack credibility
as reliable population-based data on these conditions do
not exist in India. With most information ‘reported’ by
officials, there are strong reasons to suspect underreporting
and incomplete reporting of data. Underreporting occurs
when a large number of patients visit private health care
providers who are under no obligation to report cases to
the public health authorities, and when record-keeping and
case-finding are done by poorly monitored employees who
may receive incentives for underreporting to demonstrate
the success of a programme. Household survey methods
are also not very useful to fill any gaps in this regard since
many of these diseases, especially malaria, are likely to get
recorded as ‘unspecified fevers’.

Category II: Non-communicable conditions

This category of health conditions accounts for the second-
largest share, after communicable health conditions, of
the disease burden in India and includes cancers, CVD,
diabetes, respiratory conditions such as asthma and COPD,
and mental health disorders (Fig. 2). Available data suggest
that these conditions will account for a fairly sharp increase
in India’s disease burden in the future.

Cardiovascular disease

According to recent estimates, cases of CVD may increase
from about 2.9 crore in 2000 to as many as 6.4 crore in
2015, and the number of deaths from CVD will also more
than double. Most of this increase will occur on account
of coronary heart disease—a mix of conditions that includes
acute myocardial infarction, angina pectoris, congestive
heart failure and inflammatory heart disease, although
these are not necessarily mutually exclusive terms. Data
also suggest that although the prevalence rates of CVD in
rural populations will remain lower than that of urban
populations, they will continue to increase, reaching around
13.5% of the rural population in the age group of 60–69
years by 2015. The prevalence rates among younger adults
(age group of 40 years and above) are also likely to increase;
and the prevalence rates among women will keep pace
with those of men across all age groups.

Diabetes

Diabetes is also associated with an increased risk for CVD,
and is emerging as a serious health challenge in India.
Even though it accounted for only about 0.7% of India’s
disease burden in 1998, data suggest a significant load of
diabetes cases in India—rising from 2.6 crore in 2000 to
approximately 4.6 crore by 2015, and particularly concen-
trated in the urban population. The data also reveal that
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Fig. 2 Priority non-communicable health conditions in India, by share in the
burden of disease, 1998
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the prevalence of diabetes is significant even among the
30–39 years’ age group (6%), rising sharply to 13% in the
40–49 years’ age group, and to nearly one-fifth of the
population of those 70 years and above. Moreover, its
prevalence among women above the age of 40 years is high.

Cancers

Cancers are a third area of concern. They refer to a group
of diseases associated with uncontrolled cell growth that
can affect normal body functions, often with fatal out-
comes. Worldwide, cancers account for about 5.1% of the
disease burden and 12.5% of all deaths. In India, cancers
account for about 3.3% of the disease burden and about
9% of all deaths. These estimates will, however, change as
many of the common risk factors for cancers, such as
tobacco and alcohol consumption, continue to become
more prevalent in India. Fairly conservative assumptions
show that the number of people living with cancers will
rise by nearly one-quarter from 2001 to 2016. Nearly 10
lakh new cases of cancer will be diagnosed in 2016,
compared to about 800,000 in 2001. The incidence of
cancers common to both men and women will also see a
sharp increase during this period; nearly 670,000 people
are expected to die of cancer in India in 2016.

Mental health disorders

Mental health was a much neglected field until recently.
There is, however, increasing realization that conditions
such as schizophrenia, mood disorders (bipolar, manic,
depressive and persistent mood disorders) and mental
retardation can impose a marked disease burden on Indians.
This was confirmed by a study conducted for the NCMH
which stated that at least 6.5% of the Indian population
had some form of serious mental disorder, with no dis-
cernible rural–urban differences; women had slightly higher
rates of mental disorder than men. If one were to include
some other ‘common’ mental disorders and alcohol and
drug dependency, the estimates would be substantially
higher. With the increasing size of the population, these
numbers are expected to grow substantially by 2015; the
population with serious disorders is expected to grow to
more than 8 crore in that year, and even higher if the
category of ‘common mental disorders’ in the population
was included in the projections.

Asthma and COPD

Estimates and projections for COPD and asthma show an
equally alarming picture. COPD refers to a group of
disorders that are persistent and largely irreversible, such
as chronic bronchitis and emphysema. It is associated with
an abnormal inflammatory response of the lungs to noxious
particles or gases, especially tobacco smoke and air pollu-
tion—both indoor and outdoor. Asthma is a chronic disease
of the airways, characterized by sudden attacks of laboured

breathing, chest constriction and coughing. Although
asthma can occur at all ages, in about half of the cases it
occurs before the age of 10 years. It is estimated that there
are around 1.49 crore chronic cases of COPD in India in
the age group of 30 years and above, and these are projected
to increase by nearly 50% by the year 2016, including
‘severe’ cases, some of whom may require greater levels of
care, including hospitalization. It is also estimated that
there were roughly 2.5 crore cases of asthma in 2001 which
may increase by nearly 50% by 2016.

Blindness

Data on the current prevalence and future projections for
blindness show that the number of blindness cases is
expected to remain more or less the same during the next
two decades. The projection, however, is based on extremely
optimistic projections on cataract treatment that may not
be realized.

Oral and dental diseases

Available data on the current prevalence and future
projections for oral health conditions suggest an increase
by 25% over the next decade.

These data, together with other evidence presented
previously on non-communicable diseases, suggest a major
future health policy challenge for India. With the continuing
burden of communicable conditions, India is in the classic
bind of facing a ‘dual’ burden of disease.

Category III: Accidents and injuries

The third category of health conditions has a significant
impact on the overall disease burden. It is estimated that
around 9% of the global mortality and 12% of the global
disease burden is due to injuries, intentional or unintentional
(WHO 2004). Unintentional injuries include road traffic
injuries, poisoning, drowning, falls, etc.; whereas intentional
injuries include suicide, homicide and war-related violence.
Analysis suggests that the share of injuries and accidents
in India’s disease burden may be even greater, at about 16.7%.

It is estimated that the number of deaths from accidents
and injuries in 2005 would range from 730,000 to 985,000,
with projections that deaths from injuries will increase by
as much as 25% over the next decade. The injury mortality
estimates for the year 2000 suggest that about 9% of all
deaths in India were accounted for by injuries, a share
similar to the global share of deaths due to injuries (WHO
2004). These estimates do not include the health impact of
injuries with non-fatal outcomes (including permanent
disability), which tend to be heavily underreported in India
and could well be in the region of about 5 crore cases per
year. Available evidence from India also shows that much
of the mortality from injuries due to road traffic accidents,
occupational accidents and suicide is concentrated among
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adults in their peak work ages, i.e. 15–44 years, and among
children.

Identifying cost-effective interventions

A summary of causal analyses of different diseases/health
conditions carried out by experts engaged by the NCMH
is given in Annexure A. In most cases, disease occurrence
and progression can be avoided or significantly reduced/
contained if access to right information and/or early
treatment is assured.

In countries such as India where there are limited
resources and competing demands, not all conditions can
be treated and not every intervention provided at public
expense. At some point prioritization of interventions or
population groups that need to be supported with public
funding becomes inevitable. The issue then arises as to the
criteria that ought to be used for identifying such publicly
supported interventions. There could be two:

• those that are technically effective in substantially
ameliorating a major health problem; and

• those that are financially inexpensive (i.e. cost-effective)
relative to the outcome gains achieved.

The first ensures that the intervention markedly reduces
the burden of disease, and does not simply result in a token
improvement in the health status. The second ensures that
the intervention is good value for money. Thus, policy-
makers can focus on several extremely cost-beneficial and
cost-effective interventions that simultaneously yield large
gains in outcomes for several major health conditions.

While the probability of death beyond a certain age, say
70 years, tends to be high and is not very dissimilar across
developed and developing nations, the largest gains in
mortality reduction are likely to be achieved at younger
ages. Jha and Nguyen (2001) show that whereas 18% of
all Indians can expect to die before the age of 40 years, only
2% of residents of the UK expect to do so. A less marked
difference exists in ‘middle age’, with 51% of all Indians
expecting to die before the age of 70 years compared to
23% for residents of the UK. An understanding of why
these differences exist at younger ages offers the possibility
of identifying cost-effective interventions, particularly
among children and younger adults.

In the case of childhood diseases, India presents wide
regional disparities—while in Kerala, the IMR is 14 per
1000 live-births, it is 96 in Orissa and 5 more States have
an IMR of more than 75 (Deolalikar, forthcoming). Given
Bangladesh’s rapid advances in recent years, large reductions
in the IMR appear feasible even within resource-poor
settings as in India. If India could achieve an IMR of about
26 per 1000 live-births as implied by the MDGs (double
the rate achieved by Kerala), it could enable India to avoid
nearly 10 lakh infant deaths per year, with huge reductions
in the overall disease burden.

Achieving such declines requires looking at a range of
key interventions that address the major causal factors—
tetanus injections during pregnancy, professional attendance
with appropriate access to referrals during childbirth,
improvement in the mother’s nutrition to avoid low birth
weight infants, etc. Similarly, malnutrition makes a child
susceptible to diarrhoeal diseases and respiratory infections
which, when untreated, can be fatal. Beyond the phase of
infancy, immunization becomes critical in warding off
potentially fatal conditions. The enormous cross-state
variations in immunization rates and the low rates of
immunization in several States suggest great potential for
reducing the mortality from vaccine-preventable conditions.

Apart from these medical and nutritional interventions,
there are other non-health interventions that also need to
be considered in policy design, such as reducing discrimi-
natory practices towards the girl child, enhanced schooling
of females, better roads, access to clean drinking water,
electricity and other infrastructure, as these are known to
have a beneficial impact on the IMR, widening access to
timely care, etc.

Overall, the potential gains from these interventions can
be massive. According to NCMH estimates, a reduction in
childhood mortality may raise the life expectancy at birth
of an Indian by as much as 3.1 years, and India’s Gross
Domestic Product (GDP) from 4% to 12%.

Similarly, with the likelihood of 18% of all Indians dying
before the age of 40 years (Jha and Nguyen 2001; Deolalikar,
forthcoming), about 8.5% of a cohort born in any given year
can expect to die between the ages of 5 and 40, in contrast
to the UK’s 1.5% (Jha and Nguyen 2001; World Bank 2004).

Several factors contribute to this difference. First, the
MMR in India is substantial. The mortality from HIV/
AIDS and associated infections such as TB, injuries, especially
road traffic accidents, and cancers is high and expected to
increase given risky heterosexual activity and the factors
that promote it—mobile populations, rising incomes and
income inequality, the low status of women and the presence
of high-risk vulnerable groups; current tobacco consumption
patterns among young adults; and increase in traffic and
lax enforcement of traffic regulations, etc.

To address the above conditions a combination of
interventions will be needed. Most can be effectively
countered by implementing a range of low-cost solutions;
for example, peer education, access to condoms, a climate
of destigmatization, use of antiretroviral drugs to reduce
the risk of mother-to-child transmission of HIV infection,
and treatment of sexually transmitted diseases (STDs)
appear to be extremely cost-effective options for tackling
HIV/AIDS. Vaccination against TB infection, effective
identification of smear-positive cases of TB before they can
infect others, and strict implementation of an appropriately
designed Directly Observed Treatment, Short-course (DOTS)
are effective methods for reducing the mortality rate from
smear-positive TB as well as the rates of transmission.
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According to the Commission on Macroeconomics and
Health (CMH) estimates, properly administered DOTS can
reduce case-fatality rates resulting from smear-positive TB
from 60%–70% to 5%. Rough calculations undertaken
by the NCMH suggest that a reduction in mortality due to
TB in India by one-half would raise the life expectancy of
an Indian by 0.12 years and India’s overall GDP by as
much as 0.5%.

Huge gains in mortality reduction among young adults
are likely by reducing smoking and tobacco use. Analysis
of the National Sample Survey data by the NCMH showed
that nearly 40% of Indian males smoke. Tobacco consump-
tion and smoking have been linked to lung and oral cancers,
and TB. Shah (unpublished) suggests that India’s current
patterns of tobacco use and smoking is likely to sharply
increase the incidence of oral cancer in the future. Cost-
effective interventions to address smoking include: ending
advertising for cigarettes, beedis and other tobacco products,
enhanced taxes on cigarette sales and production, and
dissemination of health messages. The NCMH estimates
that a 50% reduction in mortality rates due to CVD can
raise the life expectancy at birth of an average Indian by
1.3 years and India’s GDP by 2%–5%.

The issue of road traffic accidents is gaining attention
as these are major killers of young, and often poor, adults
in India. Many of the measures to address accidents and
their impact lie outside the realm of the health sector, and
may often have to do with urban planning, road designs
(including pedestrian and bicyclist access), vehicle quality
and design features, driving skills, lack of helmets and
control of speed. These require improved regulatory design
as well as better enforcement of the law against traffic rule
violators. Besides, addressing alcohol consumption, which
may impair response time and the overall ability to drive
safely, needs far greater attention than has been the case so
far. Estimates from Bangalore, Haryana and Punjab suggest
that nearly 40% of truck-related accidents and 60% of
those involving cars are alcohol-related. Interventions to
address alcohol consumption may include tax increases
since price elasticity of demand for alcohol in India appears
to be high, accompanied by health messages. Another factor
that ought to worry policy-makers is the huge burden of
disease on account of mental health disorders. These require
a range of skills that India does not have in adequate number
as well as access to drugs, which are expensive.

The older age groups are typically more vulnerable to
chronic diseases and are also at high risk for CVD. As
obesity, hypertension and diabetes are linked to the onset
of CVD, health education programmes that promote
exercise and weight reduction; screening for hypertension
as another pathway to both influence exercise and dietary
behaviour; early treatment; reduced smoking; selective
taxation of foods, etc. need to be accorded high priority.
The actual treatment of cancers and procedures for CVD

(angioplasties and coronary artery bypass graft are consi-
derably less likely to be cost-effective while their adverse
financial implications to affected households could be
extremely large.

An important element of the intervention strategy must
be to identify the mechanism through which such services
are to be delivered. Annexure B presents a schematic
framework on how some of the preventive and curative
interventions are to be provided at different levels of care—
at the community level, subcentre level, primary health
centre, community health centre, and ultimately, at the
district hospital. The framework of Annexure B is intended
to be suggestive rather than prescriptive in that it does not
imply that the concerned services have to be provided only
by the public sector, or that they ought to be free for
everyone.

A key lesson that has emerged from this effort is the
acute paucity of good data and the absence of community-
based studies, which have made it impossible to come up
with any credible estimates of the disease burden in India.
This has, in no small measure, been further worsened by
the wide diversity and disparities that characterize this
country, making it difficult to extrapolate the data of small,
localized studies to the entire country. India should urgently
undertake operational research, establish good surveillance
systems and develop validated data banks. The data gaps
need to be bridged, high priority accorded to operational
research and adequate resources allocated.

References

Deolalikar A. Attaining the Millennium Development Goals in India:
Role of public policy and service delivery. Washington, DC: The
World Bank, South Asia, Human Development Unit; forthcoming.

Jha P, Nguyen S. Avoidable mortality in India. CMH Working Paper
series, WG5:1. Geneva, Switzerland: WHO, Commission on
Macroeconomics and Health; 2001.

Kumar R, Jha P, Arora P, Dhingra N, India Studies of HIV/AIDS Working
Group. HIV-1 trends, risk factors and growth in India. NCMH
background papers—burden of disease in India. New Delhi:
Ministry of Health, Government of India; unpublished.

Peters D, Yazbeck A, Ramana G, Sharma R, Pritchett L, Wagstaff A.
Raising the sights: Better health systems for India’s poor.
Washington, DC: The World Bank; 2001.

Shah N. Oral and dental diseases: Causes, prevention and treatment
strategies. NCMH background papers—burden of disease in India.
New Delhi: Ministry of Health, Government of India; unpublished.

Tuberculosis Research Centre (TRC). Estimation of the burden of
pulmonary tuberculosis in India for the year 2000. Chennai:
TRC; 2004.

WHO. World Health Report 1998. Geneva, Switzerland: WHO; 1998.
WHO. World Health Report 2004. Geneva, Switzerland: WHO; 2004.
World Bank. World Development Indicators Database 2004 .

Washington, DC: The World Bank; 2004.
Yajnik K, Chakraborty A, Jochem K. A mathematical model for

determining the effect of tuberculosis control programmes on its
prevalence in India (draft report). New Delhi: The World Bank;
2002.



Section I

National health programmes: Communicable diseases, and
reproductive and child health



324

NCMH Background Papers·Burden of Disease in India

Gururaj



9

NCMH Background Papers·Burden of Disease in India

Programmes for the control of leprosy, tuberculosis and malaria

Programmes for the control of leprosy, tuberculosis and malaria

AVTAR SINGH DUA

Member, National Commission on Macroeconomics and
Health, Government of India, New Delhi
e-mail: avtarsinghdua@yahoo.co.in

The objective of this paper is to give a brief overview of
the major National Health Programmes (NHPs) that are
under implementation throughout the country. Under the
NHPs for the control of vector-borne diseases (VBDs),
tuberculosis (TB) and leprosy, the Government of India
(GOI) provides financial and commodity assistance to State
Governments. As these diseases/conditions disproportionately
affect the poor and entail wide externalities, the Government
has from time to time set targets to eliminate or control them.
Thus, while malaria and TB were to be contained, leprosy
was to have been eliminated. Yet due to various systemic
problems, achievement of these goals continues to elude us.
Besides, India is committed to the global community as a
signatory of the Agreement to achieve the Millennium
Development Goals by 2015 which specifically lay down
reductions in the incidence of TB, malaria and HIV/AIDS.

For the reasons stated above, the NCMH accorded a
high priority to the achievement of these targets and goals.
With this in mind, the NCMH sought to obtain a baseline
of the prevalence of these diseases/conditions and identify
the casual factors—direct/indirect and, based on a minimum
standard of treatment, assess the cost implications of
achieving the goals. A detailed review brought out three
important points:

1. That on account of inadequate time–series data and
sound, validated data, arriving at a baseline estimation
of disease prevalence was not possible for vector-borne
diseases and leprosy;

2. Identification/prioritization of interventions based on
cost-effectiveness and related evidence was not possible
for want of any operational research undertaken on a
significant scale that could be extrapolated for addressing
the diversity and disparities that characterize this country;
and

3. Given the huge commitment of resources to these prog-
rammes, highest priority should be accorded to under-
taking operational research and community-based

epidemiological studies to arrive at baseline estimations
and evidence on the effectiveness of the various interven-
tions being implemented, so as to redesign programmes
to suit community preferences if called for, rather than
a one-size-fits-all approach.

Accordingly, this paper contains a broad overview of
the NHPs related to malaria, TB and leprosy. This is followed
by treatment protocols for vector-borne diseases and also
estimations of the prevalence levels of TB undertaken by
TRC, Chennai for the NCMH. Standard treatment
protocols for malaria, TB and leprosy have already been
adopted by the Government for treating patients suffering
from these diseases. Based on these estimations and standard
treatment protocols (STPs), the budgetary deficits and fund
requirement have been worked out in the main Commission
Report.

Leprosy

Leprosy has been known through the ages, primarily
because of the deformity it causes. Leprosy is closely linked
with poverty—poverty is both a cause and a result of
leprosy, and leprosy patients are forced to impose significant
economic and social burdens on their families (Neira 2001;
Gokhale 2001). Eliminating leprosy, therefore, has wider
implications than merely resolving a public health problem.
It will have a dramatic impact on the overall economic
empowerment of the people affected by it (Neira 2001).
Twenty-five per cent or more of leprosy patients have some
degree of disability (WHO 1960; Reddy and Bansal 1984;
Saha and Das 1993; Kalla et al. 2000). Prevention or
correction of deformity in patients with leprosy would
increase the probability of gainful employment, increase
annual earnings per patient and raise overall earnings for
all patients (Max and Shepherd 1989).

In view of the substantial progress achieved with multi-
drug therapy (MDT), in May 1991, the World Health
Assembly adopted resolution WHA44.9 on the elimination
of leprosy to reach the global target prevalence of less than
1 case per 10,000 population by 2000. To date, out of 122
countries where leprosy was considered a public health
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problem, only 10 still have to reach the elimination goal—
Angola, Brazil, Central African Republic, Congo, India,
Liberia, Madagascar, Mozambique, Nepal and Tanzania.
Most countries of the world have eliminated leprosy
primarily because of MDT which came into wide use in
1982. Because of MDT, many countries that had a very
high prevalence of leprosy could manage to eliminate it as
a public health problem within a short span of time. Thailand
reduced the prevalence of leprosy from more than 50/10,000
population in 1953 to less than 1/10,000 population by
1995 by dismantling the vertical programme and integrating
leprosy control activities into the provincial primary health
care services (WHO 2001). Sri Lanka eliminated leprosy
by 1995 by using the mass media to change the attitude of
the masses and increase case detection. Even though many
countries could eliminate leprosy, as on 31 March 2004,
India had a prevalence of 2.44 cases per 10,000 population
and 265,781 leprosy cases on record, having detected
367,143 new cases during 2003–04 (Fig. 1).

Leprosy control in India

The Government started the National Leprosy Control
Programme (NLCP) in 1955 based on domiciliary treatment
with dapsone through vertical units implementing survey,
education and treatment activities. Following the advent
of MDT in 1982, the National Leprosy Eradication Prog-
ramme (NLEP) was launched in 1983 with the objective
of arresting the disease in all known cases of leprosy.
However, coverage with MDT remained low due to a range
of organizational issues, and fear of the disease and
associated stigma. The first World Bank-financed NLEP
Project was implemented in India from 1993 to September
2000 wherein the Project supported the vertical programme
structure for high-endemic districts, while Mobile Leprosy
Treatment Units (MLTUs) were established in moderate-
and low-endemic districts. During the Project period, MDT
coverage of registered leprosy cases increased to 99.5%
(from 62% in 1992), due to which the prevalence rate
reduced from over 24/10,000 population in 1991 to
3.7/10,000 by March 2001.

The second phase of the World Bank-financed NLEP

(2001–02 to 2003–04) was significant for two reasons:
(i) an attempt was made to decentralize the Programme
and integrate it with the general health care system so as
to develop the required capacity at decentralized levels of
implementation for sustaining Programme gains, and
(ii) it adopted a more focused approach of intensive
campaigns in select areas—Leprosy Elimination Campaign
(LEC) Projects in urban areas, Special Action Projects for
Elimination of Leprosy (SAPELs) in rural areas, and
Modified Leprosy Elimination Campaigns (MLECs) for
conducting intensive awareness/detection campaigns. For
the first four years, MLECs were conducted throughout
the country, but in 2003–04, they were restricted to the
eight identified high-endemic States of Bihar, Jharkhand,
Chhattisgarh, Orissa, Andhra Pradesh, Uttar Pradesh,
Maharashtra and West Bengal. One additional activity
undertaken was holding prevention of deformity (POD)
camps and providing on-the-job POD training to the general
health care staff, and offering self-care learning practices
to patients with disabilities and ulcers.

Against the targets of detecting 11 lakh new leprosy
cases and curing 11.5 lakh new cases with MDT in the
second phase of the Project, 14.36 lakh new cases (130.5%)
were detected and 15.54 lakh cases (135.1%) discharged
from treatment as cured of leprosy. The prevalence rate of
leprosy decreased from 3.74 cases per 10,000 population
in 2000–01 to 2.44 cases per 10,000 by March 2004, and
the disability rate decreased to 1.44%. As on 1 April 2004,
17 States still had a prevalence rate of more than 1/10,000,
71 districts (12.03%) still have a prevalence rate of more
than 5/10,000 population, and the goal of leprosy elimina-
tion has not been achieved. Of the 3.67 lakh new leprosy
cases detected in 2003–04, 1.44 lakh (39.3%) were multi-
bacillary (MB) cases (an increase from 33.9% in 2000–
2001) and over 50,000 (13.8%) were children, thereby
indicating that leprosy was being diagnosed at an advanced
stage. Thus, there was continuing transmission of the
causative organism (Mycobacterium leprae) in the environ-
ment. This continued transmission is a major hindrance to
leprosy control (WHO 1997) and increases the risk of
transmission of infection (Beers et al. 1999). One reason
for the increase in the proportion of MB cases of leprosy
from 33.9% to 39.3% is the change in definition of MB
cases by the Central Leprosy Division—from the earlier 10
or more to 6 or more skin patches.

The National Health Policy, 2002 now targets the
elimination of leprosy by 2005. To achieve this goal,
intensive efforts are required in 12 States (Uttar Pradesh,
Andhra Pradesh, Bihar, Maharashtra, West Bengal, Orissa,
Jharkhand, Tamil Nadu, Chhattisgarh, Gujarat, Karnataka
and Madhya Pradesh [MP]), which account for about
93.9% of new cases (Fig. 2).

Funding of the NLEP

The World Bank was the major source of funding for the

3,000,000

2,500,000

2,000,000

1,500,000

1,000,000

500,000

0

N
um

be
r o

f c
as

es

Year

19
90

–9
1

19
91

–9
2

19
92

–9
3

19
93

–9
4

19
94

–9
5

19
95

–9
6

19
96

–9
7

19
97

–9
8

19
98

–9
9

19
99

–2
00

0
20

00
–0

1
20

01
–0

2
20

02
–0

3
20

03
–0

4

Registered cases
New cases detected

Fig. 1 Number of leprosy cases from 1990–91 to 2003–04



11

NCMH Background Papers·Burden of Disease in India

Programmes for the control of leprosy, tuberculosis and malaria

NLEP since 1993 but has stopped financing the project
since December 2004. The total allocation under the
Programme in 2002–03 was Rs 73.72 crore. In this year,
30% of the expenditure was incurred on information,
education and communication (IEC) activities, almost one-
fourth on salaries and 16.5% on drugs for leprosy (Table 1).

Administration costs were Rs 27.93 crore (42.7%) (con-
sisting of contractual staff involved in administration of
the Programme at the Centre, State and district levels,
office expenses, purchase of vehicles, furniture), Rs 12.19
crore (18.6%) on patient care (consisting of drugs, salaries
of field-level contractual staff involved in leprosy control
work, some medical equipment, case detection campaigns,
medical/surgical services), Rs 23.78 crore (36.4%) on
development costs (comprising IEC activities and training)
and Rs 1.49 crore (2.3%) on assessment costs (comprising
review, monitoring and research).

Leprosy control: The future and recommendations

Till March 2004, the GOI was providing funds for salaries
of staff besides other activities. From 1 April 2004, the
Central Government is supporting activities such as training,
IEC, vehicle repair and maintenance, TA/DA of staff, etc.,
and drugs are being supplied with WHO support. However,
the States have been directed to reduce 75% of the vertical

Fig. 2 Leprosy cases in 2003–04

Table 1. Expenditure under the National Leprosy Eradication Programme, 2002–03 (Rs in lakh)

Expenditure head Centre States Total %

01. Salaries
2 Contractual staff 1.51 1480.14 1481.65 22.7
4 Honorarium 0 59.31 59.31 0.9

02. Maintenance 0 0

03. Medical supplies/consumables
1 Drugs and medicines 0 1077.46 1077.46 16.5

04. Office expenses
1 Stationery 0 36.23 36.23 0.6
2 POL 0.31 419.66 419.97 6.4
4 Others 0.44 710.42 710.86 10.9

05. Training 2.45 403.48 405.93 6.2

06. IEC 490.51 1481.13 1971.64 30.2

07. Review and monitoring 16.84 114.66 131.5 2.0

08. Research and studies 10.36 6.7 17.06 0.3

09. Any other
1 Case detection campaigns 0 99.4 99.4 1.5
2 Medical/surgical services 0 41.85 41.85 0.6

Total 522.41 5930.44 6452.85 98.7

10. Civil works
1 New construction 0 0 0 0
2 Furniture 0 30.47 30.47 0.5

11. Equipment
1 Medical equipment 0 22.23 22.23 0.3
2 Surgical equipment 0 0 0 0

12. Vehicle 0 32.08 32.08 0.5

Total 0 84.78 84.78 1.3

Grand total 522.41 6015.22 6537.63 100.0

% 8.0 92.0 100.0

IEC: information, education and communication; POL: petroleum, oil and lubricants
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leprosy staff and utilize them appropriately within the
general health care system. The remaining 25% of regular
vertical NLEP staff will be retained under the Programme
to form State and district NLEP cells/nuclei in leprosy-
endemic pockets. The salaries of leprosy officers are now
being paid by the States. Some staff have been retained
where the prevalence rate is over 1/10,000 while in areas
where it is less than 1/10,000, one person has been retained
to advise on and provide training for leprosy-related
activities. All general health care staff have been imparted
3 days’ training in the diagnosis and management of leprosy
and related IEC activities in the community.

The process of integration (both structural and functional)
for leprosy control activities in the general health care
delivery system needs to be accelerated. This could be a
more cost-effective and viable strategy that will also help
ensure sustainability of the programme based on domestic
funding and reduce the dependence on foreign financing/
assistance. The vacant posts of multipurpose workers (male)
(MPWs) (M) in most States need to be filled as the over-
burdened auxiliary nurse–midwife (ANM) alone might not
be able to devote enough time towards leprosy control
activities in her area.

The fair progress in the control of leprosy at the national
level could be deceptive, as areas still remain where the
prevalence of leprosy is unacceptably high. There is no
time for complacence and focused attention needs to be
given, especially to the 11 States that contribute to over
90% of leprosy cases and the 71 districts with a prevalence
of over 5/10,000 if we are to achieve the target of leprosy
elimination.

Special action needs to be taken for difficult-to-access
communities, urban areas and migratory groups as the risk
of drop-out and discontinuation of treatment is high in
such groups. Although it is now known that leprosy is a
curable disease through MDT, there is still a stigma associated
with the disease. Messages that should have been imbibed
by the community have not reached the masses, especially
in rural and disadvantaged urban areas. Innovative approaches,
like extensive use of the mass media to change the attitudes
of the masses, need to be implemented to improve com-
munity awareness and participation so that suspected cases
do not fear stigma and report to a health facility at the
earliest for timely diagnosis and prompt treatment.

With a decline in the number of cases, priority attention
also needs to be given to activities for prevention of
deformities, and the Government should continue additional
budgetary provisions for this purpose. Elimination of
deformity in leprosy cases would also raise productivity
enormously in the country.

Tuberculosis

Though the National Tuberculosis Control Programme
was launched in 1962, India accounts for nearly one-third

Low-income people are at higher risk of getting TB as
it spreads in crowded places—households, school, work-
place, marketplace and commutes between them (Health
and Development Initiative 2004a). TB kills more women
in India than any other infectious disease and causes more
deaths among women than all causes of maternal mortality
combined. Moreover, women with TB are stigmatized—
more than 100,000 women are rejected by their families
each year because of TB. The disease also has an adverse
impact on children—it leads to a large number of children
becoming orphans, and every year in India alone, 300,000
children leave school on account of their parents’ TB
(Government of India 2004b). Because more than three-
quarters of people with active TB are in the economically
productive age group (15–54 years), the economic and social
costs to them and the society are huge (Health and Develop-
ment Initiative 2004b). On an average, 3–4 months of work
time are lost if an adult has TB, resulting in the loss of
20%–30% of annual household income. An average of 15
years of income is lost if an individual dies of the disease
(Government of India 2004b). Every year, TB costs India
more than Rs 13,000 crore. In addition, every year, TB
patients spend more than Rs 645 crore in seeking private
care for TB. It has been estimated that if the GOI spent
even US$ 200 million (Rs 900 crore) per year on effective
implementation of Directly Observed Treatment, Short-
course (DOTS), the tangible benefits to the Indian economy
would be worth at least US$ 750 million per year (Rs 3375
crore) (WHO 2004).

The World Health Assembly approved two targets in
1991: to cure 85% of newly detected cases of sputum smear-
positive TB, and to detect 70% of existing cases of sputum

of the global burden of TB. About 10 lakh are new smear-
positive highly infectious cases and about 5 lakh deaths
occur due to tuberculosis (Government of India 2003a).
This continued burden of disease is particularly tragic
because TB is nearly 100% curable. Besides, control of TB
with multidrug regimens has been cited as one of the five
highly cost-effective interventions (World Bank 1993). Drug
resistance in sputum-positive patients treated with short-
course chemotherapy has been shown to be low (2.1%)
(TRC, ICMR 2001). Untreated patients can infect 10–15
persons each year; poorly treated patients develop drug-
resistant and potentially incurable TB.

TB imposes an enormous social and economic burden on the people;
it affects all age groups but has its greatest impact on productive adults.
With TB, there is loss of productivity and increase in debts. The total
direct cost of treatment of TB is higher for women than for men. The fear
and stigma associated with TB have a greater impact on women than
on men.

One single TB case in a family leads to the loss of 2–3 months of
income.
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smear-positive TB. The case-finding target was set at 70%
as being the highest level that could reasonably be attained
in average developing-country settings (Newell 2002). The
WHO emphasizes the need to attain the cure target first,
as high numbers of failed treatments can actually lead to
an increase in the incidence of TB due to the creation of
chronic transmitters. Only when the first target has been
met should case finding be increased until the second target
is met.

Proxy for the tuberculosis situation: Annual rate of
tuberculosis infection

The 1955–58 survey conducted by the Indian Council of
Medical Research demonstrated a high prevalence of TB
in India at 400/100,000. Annual rate of tuberculosis
infection (ARTI) studies, conducted in 2000–03, showed
an ARTI of 1.5% at the national level (1.9% in the North
Zone, 1.6% in the West Zone, 1.3% in the East Zone and
1.0% in the South Zone), only a marginal decline from the
1.7% reported in earlier studies (Narain et al. 1963;
Mayurnath et al. 1991). There are striking rural–urban
differences in ARTI—2.1% in urban areas and 1.2% in
rural areas.

Tuberculosis control in India

A 1992 joint review of TB control activities indicated that
despite the existence of a national programme, TB patients
were not being accurately diagnosed, and most patients
did not complete treatment. This review led to the Revised
National Tuberculosis Control Programme (RNTCP) being
started on a pilot basis in 1993, followed by large-scale
implementation in 1997. By December 2004, 545 districts
with a population of 94.2 crore had been covered and it
is expected that the entire country will be covered under
the RNTCP by 2005. With increasing coverage of areas
under the RNTCP, the number of deaths due to TB have
declined from over 5 lakh to about 4 lakh per year—in
registered patients, the death rate has declined seven-fold.
It has been further estimated that if a case detection rate
of 70% and cure rate of 85% can be maintained, there
would be a decline of 6%–12% per annum in the incidence
of new cases of TB.

For every 1.0% of ARTI, an estimated 50 new cases of
smear-positive pulmonary TB are expected for every lakh
population, in addition to sputum-negative pulmonary TB
and extrapulmonary TB cases. Thus, there are an estimated
7.95 lakh new cases of smear-positive pulmonary TB in the
country (in addition to smear-negative pulmonary TB and
extrapulmonary TB cases), and only about 3.59 lakh new
sputum-positive cases (45.1%) were put on DOTS treatment
in 2003.

Laboratory diagnosis of tuberculosis

Sputum microscopy is the mainstay of the laboratory

diagnosis of TB and based on the results of three sputum
examinations, patients are categorized as sputum positive
or sputum negative and put under treatment as Category I,
Category II or Category III patients. Microscopy Centres
(MCs) have been established for a population of 100,000,
which roughly corresponds to the population of a CHC or
Block PHC. For non-RNTCP areas, MCs were set up for
every 200,000 population, but now that the major parts
of the country have been covered under the RNTCP, it is
expected that MCs are being set up for 100,000 population.
Patients often have problems in giving three sputum samples
at the designated centres, particularly if they live far away
from these centres, but it has been observed that strict
supervision is required for quality control of sputum
examination. The analysis of an External Quality Assurance
Scheme in Mumbai showed a false positivity rate of 0.31%
between the Senior Tuberculosis Laboratory Supervisor
(STLS) and the Laboratory Technician (LT), and 13.8%
between the Quality Assurance Centre (QAC) and LT. A
false negativity rate of 0.61% between the STLS and LT
and 2.7% between the QAC and LT was also found. There
is thus a need for quality assurance (QA) and retraining of
laboratory personnel under the RNTCP to maintain the
quality of sputum examination.

Directly Observed Treatment, Short-course (DOTS)

The implementation of DOTS hinges on five interventions:

• Political commitment for sustained TB control
• Sputum smear microscopy to detect infectious cases

among those people attending health care facilities with
symptoms of pulmonary TB

• Regular, uninterrupted supply of antituberculosis drugs
• Short-course chemotherapy for all TB cases to be given

under direct observation
• Systematic monitoring and accountability for every

patient diagnosed (improved monitoring and supervision
using the TB Register).

Once a person is diagnosed as having TB by sputum
examination, he/she is put on DOTS. A DOTS provider
could be any person living in the village or neighbourhood
of the patient—a health worker, a teacher, a sarpanch, any
other local leader, an anganwadi worker (AWW), a shop-
keeper—who is willing to supervise the administration of
drugs to the patient. In Gurgaon, it was observed that about
60% of DOTS providers were community volunteers. In
the majority of cases, the DOTS provider is the AWW.

In many instances, TB drugs are not administered under
the direct supervision of AWWs; in some cases they give
the drugs to the patient on a weekly basis to be taken by
himself/herself. Occasionally, they give all the drugs to the
patient for the total duration all at once. At some places,
the posts of Senior Treatment Supervisor (STS) and STLS
are vacant and supervision is lacking. Occasionally, the
AWWs, who were the DOTS providers, came across situa-
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Thus, although programme strategies are formulated at
the level of the Central Government, in effect, deviations
from the guidelines are observed when it comes to actual
implementation through States or at the local level. Second,
as far as supervised treatment is concerned, it has been
documented that the need for DOT as a universal require-
ment is controversial, since there are also other elements
that contribute to the success of TB control programmes
(Zwarenstein et al. 1998; Volmink et al. 2000).

A critical activity for the success of DOTS is monitoring
and supervision to ensure a new case detection rate of at
least 70% and a cure rate of 85%. Besides, monitoring and
supervision is also required to ensure that patients who are
put on treatment complete the full course. However, the
performance under the Programme shows that although
as a national average the treatment success rates are over
85%, there are variations between States and some districts
have cure rates of less than 40%. At the same time, case
detection rates are less than 70% in many States/UTs
(barring Andhra Pradesh, Chandigarh, Delhi and Sikkim),
and this might be an important cause of India’s failure to
achieve the target of TB control. This evidence emphasizes
the need to strengthen Programme monitoring and supervi-
sion of implementation at all levels.

Involvement of private practitioners and NGOs

Many TB cases/chest symptomatics seek treatment from
private practitioners (PPs) in the first instance (Newell
2002; Sudha et al. 2003; Rangan 1995). Private health
care facilities are probably the first and preferred point

of contact for both urban and rural chest symptomatics,
the major reasons being proximity to the residence and
the perception that good quality care would be available.
Treatment for TB through PPs is usually of poor quality
with very low cure rates. There is a threat that patients
who receive poor treatment neither die nor are cured of
the disease, but remain sputum-positive and chronic
transmitters of TB (Newell 2002; Kalk 2003). India has
one of the largest private health care sectors in the world,
with an estimated 80 lakh private practitioners (PPs).
Despite the rapid expansion of RNTCP, there is delay in
the diagnosis of smear-positive TB. Factors associated
with this delay were found to be initial consulta-tion
with a private provider and patient’s residence more than
2 km from a health facility (Rajeswari et al. 2002b). Of
late, some efforts have been made to involve PPs and
about 3000 PPs are officially providing RNTCP services
(Government of India 2004a). Some schemes have been
designed for the involvement of PPs in the RNTCP. These
include the referral of persons suspected of having TB to
a designated microscopy centre (DMC) (scheme 1), DOTS
treatment by PP or staff for which drugs are provided
(scheme 2), private health facility with its own laboratory
working as a DMC under the RNTCP and charging fees
(scheme 3A), private health facility with its own laboratory
working as a DMC and DOTS provider under the RNTCP
for which drugs are provided under the Programme and
service fees are charged by the PP (scheme 3B), private health
facility with its own laboratory working as DMC and
providing free diagnostic services for which laboratory
materials are provided under the RNTCP (scheme 4A), and
private health facility with its own laboratory working as
DMC providing free diagnostic services for which the required
laboratory materials are provided, and DOTS provider, for
which drugs are provided under the RNTCP (scheme 4B).

tions when the patient developed some side-effects due to
the antituberculosis drugs, and had to take the patient to
the nearest PHC. She does not get anything for taking the
patient to the PHC, not even money for transport in such
a case. In Bangalore, an NGO had even identified household
members as DOTS providers, which was contrary to the
guidelines issued under the Programme.

To encourage community involvement in effective imple-
mentation of the Programme, provision has been made for
an honorarium of Rs 175 to the DOTS provider. However,
this scheme was stopped in Orissa on the plea that since
many government service providers were also involved in
the administration of drugs under DOTS, they might feel
demotivated as this honorarium was paid only to non-
government DOTS service providers.

DOTS is supposed to be given under supervision but is not strictly
supervised in many cases.

Often, the provider gives the drugs to the patient for a week or a
month.

In some cases, DOTS providers have been identified from the
household itself.

Orissa stopped giving the honorarium of Rs 175 to DOTS providers
at the community level.

About 40%–50% of patients, although ultimately diagnosed and treated
in a government health facility, were found to have incurred heavy
expenditure while seeking a diagnosis in the private sector. This
necessitates the active involvement of private practitioners in the
management of TB.

More than 750 NGOs are officially providing RNTCP
services because of their accessibility and flexibility of
services. Various schemes have been formulated for the
involvement of NGOs in the RNTCP which include health
education and community outreach (scheme 1), provision
of directly observed treatment (scheme 2), in-hospital care
for TB disease (scheme 3), microscopy and treatment centre
(scheme 4) and TB Unit Model (scheme 5).

Private practitioners and NGOs have been suboptimally
involved under the RNTCP keeping in mind their large
numbers and widespread availability and acceptability.
Enormous efforts have to be made for involving them.
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Role of pharmacists in the control of TB

In the majority of cases, retail drug outlets dispense the
anti-TB drugs prescribed by PPs. In a recent study, the
majority of pharmacists were found to be unaware of the
existence of the RNTCP, but almost all of them were willing
to learn and contribute to TB control (Rajeshwari et al.
2002a). No efforts have been made so far to sensitize private
pharmacies/pharmacists about the RNTCP.

Management structure at the Central level

A study of the organizational structure of the Central TB
Division in the Ministry of Health and Family Welfare
shows that there are only five regular government officers
managing the programme (DDG [TB], 3 CMOs and
1 TB Specialist), supported by 12 Consultants (Medical),
3 Consultants (Finance), 3 Consultants (LAN and Computer
Networking), 5 Statistical Assistants and 2 Data Entry
Operators whose services have been hired on contract.
Similarly, services of 80 Medical Consultants have been
hired at the State and district levels (supported by WHO)
to increase their capacity; with rapid expansion of areas
covered under the RNTCP, there are plans to hire the
services of 40 more Medical Consultants at the State and
district levels with WHO support.

Collaboration with the National AIDS Control Organization (NACO)

Tuberculosis is also an opportunistic infection in patients
with HIV infection/AIDS. Due to the RNTCP, the incidence

of new cases of TB is expected to decline, but due to HIV
infection, there is likely to be a five- to six-fold increase in
TB cases. Therefore, coordination between NACO and
the RNTCP is being strengthened at the Central level.
Moreover, there are also interactions between drugs used
for the treatment of TB and those for HIV infection/AIDS.
NACO and the Central TB Division of the GOI have issued
joint guidelines for the treatment of TB in cases with HIV
infection/AIDS. In the first two phases, coordination was
improved in 14 States (in 6 high-prevalence States—Andhra
Pradesh, Karnataka, Maharashtra, Manipur, Nagaland,
Tamil Nadu, and in Delhi, Gujarat, Himachal Pradesh,
Kerala, Orissa, Punjab, Rajasthan and West Bengal).
Sensitization workshops have been conducted and staff of
NACO and RNTCP have been trained on TB–HIV-related
issues.

Analysis of financial expenditures under the RNTCP

The outlay for the RNTCP has increased from Rs 86 crore
in 1997–98 to Rs 130.32 crore in 2003–04, the World
Bank financing over 75% of the total and the remaining
coming from the GOI, and through grants from other
agencies (Table 2).

The Central Government procures microscopes, drugs
and X-ray rolls and supplies them to the States for further
distribution to the districts. In addition, it provides cash
assistance for drugs for smear-negative cases and also
releases cash to State and District TB Control Societies:
100% assistance is given for new constructions and minor

Table 2. Abstract summary of funding of the TB Control Programme for the years 2001–02, 2002–03 and 2003–04 (Rs in lakh)

From external agencies

Year Domestic budget World Bank WHO DANIDA DFID GFATM GDF USAID Total

2001–02 In cash 450 8111.56 339.03 445 1351.5     0     0    0 10,697.09
In kind     0       0    0     0       0     0     0    0         0
Grants-in-aid to     0       0    0     0       0     0     0    0         0
societies/NGOs
Total 450 8111.56 339.03 445 1351.5     0     0    0 10,697.09

(4.2%) (75.8%) (3.2%) (4.2%) (12.6%)
Grant/loan Loan Grant Grant Grant Grant Grant

2002–03 In cash 174.45 7198.9 1241.51 749 1574      0      0    0 10,937.86
In kind     0       0       0     0       0      0      0    0
Grants-in-aid to     0       0       0     0       0      0      0    0         0
societies/NGOs
Total 174.45 7198.9 1241.51 749 1574      0      0    0 10,937.86

(1.6%) (65.7%) (11.4%) (6.8%) (14.4%)
Grant/loan Loan Grant Grant Grant Grant Grant

2003–04 In cash 20 8326.48 1241.51 254.52 610 1550     0 100 12,102.51
(estimated) In kind   0      0       0     0     0      0 929     0      929

Grants-in-aid to   0      0       0     0     0      0     0     0          0
societies/NGOs
Total 20 8326.48 1241.51 254.52 610 1550 929 100 13,031.51

(0.2%) (63.9%) (9.5%) (2.0%) (4.7%) (11.9%) (7.1%) (0.8%)
Grant/loan Loan Grant Grant Grant Grant Grant Grant
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repair of buildings (Microscopy Centres, State Drugs Store,
Computer Room, State TB Training and Demonstration
Centre), purchase and maintenance/hiring of vehicles,
laboratory consumables, training, printing/stationery, IEC
activities/publicity, purchase of medical and office equip-
ment and their maintenance, and office expenses. It also
provides 100% assistance to the States for the salaries of
the STS, STLS, LT, Tuberculosis Health Visitors (TBHV),
drivers, part-time accountants and medical officers in 15%
of District Tuberculosis Societies, the rest being borne by
State Governments. The States provide salaries of one State
Tuberculosis Officer along with clerks in his section.

Only 13.3% of expenditure in 2001–02 under the
Programme was capital expenditure and 86.7% was of a
recurring nature, the majority on drugs (52.3%) and only

2.0% on IEC activities (Table 3). In 2002–03, with expansion
of coverage under the RNTCP, the Central TB Division
spent Rs 440.96 lakh on IEC activities (compared to only
Rs 1.07 lakh in 2001–02). Less amount was spent on IEC
in 2001–02 because the RNTCP was not implemented
throughout the country at that stage and almost all expen-
diture on IEC was incurred at the State/district level.

Recommendations

The national ARTI of 1.5% shows an insignificant decline
since the 1955–58 survey, thereby indicating that efforts
made for TB control have not been fruitful. The immediate
priority for the Programme is to cover the entire country
under the RNTCP by 2005 as it has been estimated that

Table 3. Expenditure under the Revised National Tuberculosis Control Programme, 2001–02 (Rs in lakh)

Expenditure head Centre States Districts Total %

Recurring
01. Salaries

1 Regular staff 0 0 520.14 520.14 5.2
2 Contractual staff 16.43 141.25 987.09 1,144.77 11.4
4 Honorarium 0 0.26 18.81 19.07 0.2

02. Maintenance
1 Of medical equipment 0 0 30.74 30.74 0.3
2 Of office equipment 0 4.76 0 4.76 0
3 Of vehicle 0 12.85 120.09 132.94 1.3
4 Civil works 0 0 0 0 0

03. Medical supplies/consumables
1 Drugs 0 0 5262.64 5,262.64 52.3
2 Laboratory materials 0 19.23 425.76 444.99 4.4

04. Office expenses
1 Stationery 0.32 15.37 140.62 156.31 1.6
2 Vehicle hiring 16.0 15.72 20.46 52.18 0.5
3 TA 0.65
4 Miscellaneous 0 32.27 276.02 308.29 3.1

05. Training 17.32 36.39 326.57 380.28 3.8

06. IEC/publicity 1.07 36.08 168.20 205.35 2.0

07. Review and monitoring 18.21 0 0 18.21 0.2

08. Research and studies 0 0 0 0 0

09. NGO support 0 5.47 36.63 42.10 0.4

Total 70.0 319.65 8333.77 8,723.42 86.7

Capital
10. Civil works

1 New construction 0 14.45 263.78 278.23 2.8

11. Equipment
1 Medical equipment 0 256.38 256.38 2.50
2 Office equipment 0 39.09 275.95 315.04 3.1

12. Vehicles purchase 0 103.36 381.63 484.99 4.8

Total 0 156.90 1177.74 1,334.64 13.3

Grand total 70.0 476.55 9511.51 10,058.06 100.0

% 0.7 4.70 94.60 100.00

TA: travelling allowance; IEC: information, education and communication; NGO: non-governmental organization
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for each year of delay in national expansion beyond 2005,
the human and economic costs over the next 20 years will
be high: 800,000 preventable cases of TB, 280,000 avoidable
deaths and direct and indirect costs of Rs 5700 crore (WHO
2000). With rapid expansion of the RNTCP, the GOI will
have to arrange for funds for the maintenance of RNTCP
activities in already covered areas either from the domestic
budget or from additional external funding, once funding
from the World Bank ends. In an exercise undertaken by
the NCMH for estimating the costs of providing universal
access to the cure of TB, it was estimated that Rs 190.78
crore would be required annually for providing treatment
to new cases of TB alone, in addition to administration
and programme management costs. Against this, only
Rs 130.32 crore were allocated for the RNTCP by the
Central Government in 2003–04.

With the fastest expansion of RNTCP in the world, it is
critical that the quality of monitoring and supervision be
improved at all levels—the Centre, State and district—as
the treatment costs of MDR TB will be more than ten times
the treatment of a case under the RNTCP. This requires
intensive efforts to improve and strengthen the monitoring
and supervision capacity at all levels. The RNTCP is being
implemented by a few officers from the regular services
supported by services of consultants who have been hired
on contract and who could be withdrawn any time. While
this is beneficial in the short run, in the long run this seriously
compromises the quality of management of programmes
at all levels, as adequate attention is not given for maintain-
ing the continuity of support to programme managers. To
compound the problems, the frequent change of State
Tuberculosis Officers (STOs) in many States critically affects
the continuity of the Programme. Thus, top priority needs
to be accorded to programme management structures and
capacity at all levels—the Centre, State and district—instead
of simply relying upon the support of consultants.

It has been observed that the DOTS strategy is not
universally used for the treatment of TB even in districts
that have been covered under DOTS. There are reports
that the All India Institute of Medical Sciences (AIIMS),
New Delhi and many medical colleges do not use this
strategy. There is an urgent need to develop a network and
a working relationship between medical colleges and
RNTCP implementation. While making all-out efforts to
improve monitoring and supervision, intensive efforts are
required for maintaining high cure rates among new smear-
positive cases. With the rapid expansion of the RNTCP to
cover the remaining areas, there is also a need to detect
more and more new smear-positive cases of TB so that case
detection rates are increased from about 48% to over 70%.
This would require intensive IEC efforts to make people
aware of the Programme, of the free treatment available
and of the success of the treatment.

In Singapore, under the Singapore Tuberculosis Elimination
Programme, in addition to DOT, all identified close contacts

(including household contacts and contacts in workplaces)
receive a tuberculin skin test; chest X-ray is done for those
who react positively or who are symptomatic. Thus, active
case finding is conducted and infected contacts who would
benefit from preventive therapy are identified. In this way,
approximately four contacts per infectious case were
identified and an average of one contact per index case
received preventive therapy (Chee and James 2003). This
kind of screening of close contacts would result in a reduction
of the burden of TB disease and might be considered under
the RNTCP.

Considering the fact that the private sector is growing
fast and the majority of chest symptomatics initially consult
PPs, there is an urgent need to integrate PPs in TB control
programmes to move from individual cure to public health
without minimizing the benefit of individual cure (Kalk
2003; Sudha et al. 2003). Involvement of just about 3000
PPs in the country is not enough, considering its vast size
and the magnitude of the disease burden. So far, no effort
has been made to involve pharmacists/private pharmacies.
Better compliance and treatment completion rates, and
reduced dropout rates would result if pharmacists are made
aware of the drug regimens available under the RNTCP.
Therefore, along with the involvement of PPs, orientation
of private pharmacists about the tuberculosis control prog-
ramme would be an important step towards complete
treatment of TB leading to a reduction in drug-resistant cases.

Numerous NGOs are working at the grassroots level
and have the competitive advantage of further reach in
remote areas and considerable flexibility of approach. They
could be optimally utilized for creating awareness among
the masses about TB and its treatment, diagnosing smear-
positive cases of TB and providing treatment under supervision.
Many schemes have been designed under the RNTCP for
involvement of NGOs but so far only about 750 NGOs
have been actively involved in the implementation of the
RNTCP. These schemes need to be popularized and NGOs
have to be involved in a big way if a programme of this
magnitude is to succeed.

MPWs (M) should be involved in supervising the adminis-
tration of DOTS so that the ANM can attend to other
duties. Second, since MDT is also administered under the
NLEP with good compliance and because there is wide
variation in the manner in which drugs are being administered
under DOTS, it is possible to reduce supervision to once a
week, if not less, especially for Category I and Category III
cases where no injection is to be administered.

It is crucial that the cure rates among new sputum-positive
cases be maintained above 85%. While at the national
level the cure rate is 86%, there are districts with cure rates
of less than 80% (as low as 40% in the Nuapada district
of Orissa). While making all-out efforts to improve monitoring
and supervision, intensive efforts are required in such areas for
maintaining high cure rates among new smear-positive cases.

At present, the focus of DOTS is on diagnosing TB in
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symptomatic patients who come to the health facilities.
Once diagnosed, the patient is put under treatment (DOTS)
for which he/she has to come to the health facility or go to
another identified DOTS provider for taking the drugs.
The involvement of the community has to be increased to
supervise the administration of drugs under DOTS, as this
has been shown in other countries (including Bangladesh and
Africa) to be a more cost-effective strategy than health facility-
based treatment. Increasing the involvement of the community
in supervising the administration of drugs under DOTS will
also have the additional advantage of reducing the stigma
associated with TB, improve treatment compliance and
completion rates, and result in better health outcomes especially
for vulnerable groups such as women, children and the poor.

Vector-borne diseases: Malaria

Malaria situation in India

Malaria, which accounted for about 7.5 crore cases and
8 lakh deaths every year before the launch of the National
Malaria Control Programme (NMCP) in 1953, saw a
dramatic reduction to one lakh cases and no deaths in
1965 but was followed by a resurgence in 1976 due to
resistance of the Plasmodium species to drugs and of
mosquitoes to insecticides. A modified Plan of Operations
launched in 1977 stabilized the incidence of malaria to
around 20 lakh cases in the 1980s. During 1994, some
epidemics due to malaria were observed in some States. A
new control strategy called the Malaria Action Programme
was started in 1995.

The reported incidence of malaria during the past decade
was between 20 and 30 lakh cases per year, with about
1000 reported deaths annually; this has shown no decline.
The number of Plasmodium falciparum cases has also
remained around 10 lakh per year. Many States had an
Annual Parasite Index (API) of over 2/1000 in 2002; these
include Arunachal Pradesh, Assam, Chhattisgarh, Goa,
Jharkhand, Karnataka, Meghalaya, Mizoram, Orissa,
Tripura, West Bengal, and Dadra and Nagar Haveli. The
number of malaria cases (total and Plasmodium falciparum
cases) in the past ten years is shown in Tables 4 and 5
respectively and is depicted in Figure 3.

There is a consensus that malaria as a disease is grossly
underreported, largely because information on the number
of cases of malaria that is available from the National Vector-
borne Disease Control Programme (NVBDCP) is based
only on reported cases treated in the public sector, and a
large proportion of cases of malaria treated in the private
sector go unreported.

National Vector-borne Diseases Control Programme and
Enhanced Malaria Control Project

The failure to cap the resurgence of malaria and the
stagnant/increased incidence of other VBDs such as kala-

azar, dengue, filariasis and Japanese encephalitis resulted
in the integration of all these diseases under the NVBDCP
with a budgetary outlay of Rs 1370 crore during the Tenth
Plan. Of all these, malaria is the most virulent in terms of
the number of lives it claims every year, particularly of the
poor. The Enhanced Malaria Control Project (EMCP),
financed by the World Bank, is being implemented since
September 1997 in 1045 PHCs of 100 districts in 8 States
and 19 urban areas. At the time of starting the Project,
EMCP areas constituted around 7% of the country’s popu-
lation and contributed approximately 40% to the malaria
burden. The main components strengthened under the
Project are:

• Early detection and prompt treatment: Drug distribution
centres (DDCs) and fever treatment depots (FTDs) are
now functioning in the vast majority of villages in EMCP
areas. Rapid diagnostic test kits have been supplied to
EMCP districts for use in remote areas where access to
microscopy is limited.

• Selective vector control: Reliance on indoor residual
spraying (IRS) has declined by 30% in EMCP areas.
This has been achieved by reducing the overall disease
burden through expansion of early diagnosis and prompt
treatment facilities, use of insecticide-treated bednets
and use of larvivorous fish.

• Insecticide-treated bednets: These have been introduced
in a big way in the project areas, and their popularity
has increased because of partnerships with NGOs for
community distribution and re-treatment, and intensive
IEC campaigns for increasing the use of these bednets.

• Institutional strengthening: State- and district-level
societies have been made functional; 3453 training
courses have been organized, and IEC and social mobili-
zation efforts have been intensified.

Central assistance for control of malaria and other vector-borne
diseases

For the control of malaria, the Central Government
provides assistance to States on the following pattern:

1. 100% central plan assistance for the north-eastern States,
which includes material and equipment as well as cash
assistance towards operational costs.

2. 100% assistance of material (insecticides, drugs, vehicles,
bednets, equipment, diagnostic kits, etc.) and cash
assistance through State and District Malaria Control
Societies under the EMCP.

3. 50%:50% cost-sharing between the Centre and States
as per policy. In the remaining malaria-prone areas the
GOI provides material assistance in the form of insecti-
cides (DDT, malathion, larvicides, drugs). The State
Governments bear all other expenses of programme
implementation.

4. Funds are also allocated to offices of the Regional
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Table 4. State-wise distribution of the number of malaria cases from 1994 to 2003

State/UT 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Andhra Pradesh 90,301 98,013 127,814 129,577 118,800 129,020 80,557 57,735 38,053 35,995
Arunachal Pradesh 49,703 51,115 48,667 53,196 49,554 58,243 46,165 56,030 46,431 34,810
Assam 161,038 230,702 176,622 123,650 94,645 131,048 84,915 95,142 89,601 76,570
Bihar 71,900 86,722 104,680 74,676 114,958 131,898 9,509 4,108 3,683 2,652
Chhattisgarh 359,155 290,666 235,434 194,419
Goa 3456 3,886 11,632 21,025 25,975 15,380 9,164 12,331 16,818 11,370
Gujarat 242,456 191,028 143,817 159,652 106,825 64,130 36,712 81,347 82,966 130,744
Haryana 29,810 59,621 128,232 69,710 12,115 2,604 1,050 1,202 936 4,374
Himachal Pradesh 3,091 6,695 8,349 5,320 1,433 700 491 349 176 133
Jammu and Kashmir 2,760 9,005 14,289 9,412 5,451 3,574 3,045 912 455 309
Jharkhand 133,453 130,784 126,589 112,740
Karnataka 266,459 285,830 219,198 181,450 118,712 97,274 109,118 197,625 132,584 100,220
Kerala 9,075 11,878 11,653 8,265 7,439 5,141 2,940 2,289 3,360 2,380
Madhya Pradesh 323,628 483,563 500,574 451,552 475,098 527,510 194,689 183,118 108,818 99,708
Maharashtra 330,699 368,796 317,416 204,969 165,985 137,712 81,406 56,043 45,568 62,947
Manipur 7,845 4,652 2,151 1,742 1,306 2,662 1,064 943 1,268 2,589
Meghalaya 11,953 24,920 26,968 22,237 17,618 14,798 13,699 20,630 17,918 18,366
Mizoram 13,998 17,600 10,840 11,021 10,137 14,437 9,059 10,929 7,859 7,293
Nagaland 2,292 4,661 3,091 2,825 1,989 4,396 3,443 4,318 3,945 3,370
Orissa 332,046 369,777 458,554 421,928 478,056 483,095 509,497 454,541 473,223 417,276
Punjab 15,601 28,609 35,742 27,632 5,316 1,113 493 604 250 377
Rajasthan 241,255 250,780 300,547 272,670 76,438 53,154 35,973 129,233 68,627 142,738
Sikkim 58 214 49 38 15 14 16 31 53 278
Tamil Nadu 104,964 92,375 80,586 72,426 63,915 56,366 43,053 31,551 34,523 43,604
Tripura 8,871 12,503 9,843 18,122 12,595 14,408 12,245 18,502 13,319 13,807
Uttar Pradesh 89,617 105,235 169,364 134,362 112,291 99,362 96,971 94,524 90,199 81,853
Uttaranchal 2,008 1,196 1,659 2,350
West Bengal 74,283 91,014 87,686 155,209 132,088 227,480 145,322 145,053 194,421 175,739
Andaman and Nicobar Islands 1,619 1,636 1,165 972 1,247 937 1,002 925 865 753
Chandigarh 7,853 9,875 11,196 4,944 1,675 456 256 298 157 84
Dadra and Nagar Haveli 8,571 15,992 11,968 12,007 6,225 3,303 2,415 848 493 468
Daman and Diu 1,236 1,562 2,052 1,062 625 352 132 87 173 141
Delhi 4,365 7,470 10,562 8,194 4,050 3,996 2,631 1,484 1,484 810
Lakshadweep 2 1 0 2 4 1 5 0 8 6
Pondicherry 548 467 281 210 168 149 137 106 103 63
India 2,511,353 2,926,197 3,035,588 2,660,057 2,222,748 2,284,713 2,031,790 2,085,484 1,842,019 1,781,336

Directors of Health and Family Welfare for IEC/moni-
toring/supervision of malaria control activities in their
respective regions.

5. Funds allocated for the NVBDCP during the years
2001–02, 2002–03 and 2003–04 were Rs 219.78 crore,
Rs 206.81 crore and Rs 203.61 crore, respectively (Table 6).

6. Additional funds for activities for the control of kala-
azar are released in cash and kind only to four States
where kala-azar is endemic (Bihar, Jharkhand, West
Bengal and Uttar Pradesh).

Why is malaria persisting? Challenges and constraints in
implementation of the Programme

1. The 1994 Expert Committee laid down criteria for
identification of ‘high-risk’ rural as well as urban areas
and assigned the major responsibility for case detection
and management of malaria cases in rural areas to the

MPW (M). However, the large number of vacancies for
MPWs (M) in most States has been a major bottleneck
in the effective implementation of activities for the control
of malaria. Insecticidal spray operations are not performed
regularly/periodically as per guidelines.

2. Some vectors of malaria have developed resistance to
the insecticides currently in use. Some vectors have
developed outdoor biting and outdoor resting habits.
Since newer insecticides are very expensive, alternative
strategies for vector control need to be implemented.

3. The number of cases of malaria has been stagnant at
around 20 lakh cases annually, but the proportion of
cases of Plasmodium falciparum malaria has increased
to over 42% and this species has shown resistance to
conventional antimalarial drugs. Moreover, areas reporting
resistance of Plasmodium falciparum to drugs have been
increasing. Second-line drugs for chloroquine-resistant
falciparum malaria are available to only 1% of the population.
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Table 5. State-wise distribution of number of cases of Plasmodium falciparum from 1994 to 2003

State/UT 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Andhra Pradesh 32,227 40,803 60,402 57,939 61,611 78,039 46,685 34,387 21,416 20,864
Arunachal Pradesh 9,352 7,512 5,686 6,730 6,935 10,263 6,966 11,025 7,080 5,977
Assam 105,477 145,153 107,742 76,548 54,769 83,064 52,116 58,961 55,825 48,668
Bihar 46,367 55,627 64,859 49,470 75,825 79,881 2,084 1,027 1,705 1,080
Chhattisgarh 246,129 201,569 170,487 144,028
Goa 275 256 1,539 5,768 8,694 5,548 2,598 3,569 3,655 1,503
Gujarat 63,494 44,932 32,091 37,849 18,531 10,617 6,672 18,958 16,244 30,895
Haryana 3,701 11,215 27,868 2,218 306 211 157 143 41 500
Himachal Pradesh 6 13 12 4 1 6 0 0 0 7
Jammu and Kashmir 48 39 69 34 18 37 23 24 10 11
Jharkhand 68,744 63,471 52,892 36,470
Karnataka 37,789 39,287 32,416 43,546 26,333 21,416 28,303 48,008 29,702 23,560
Kerala 272 553 657 659 1,064 568 373 325 375 410
Madhya Pradesh 151,440 223,718 221,080 211,537 247,196 289,187 62,850 61,140 31,545 31,390
Maharashtra 103,616 131,602 83,669 55,230 48,004 33,898 25,694 19,340 14,634 30,340
Manipur 5,314 2,161 927 801 631 1,399 380 371 601 1,168
Meghalaya 7,712 12,174 14,230 10,910 8,510 9,153 9,238 15,890 11,095 12,338
Mizoram 7,327 10,771 6,248 6,990 6,422 9,575 5,358 5,955 3,932 4,167
Nagaland 944 991 663 806 423 202 264 498 234 277
Orissa 284,346 317,204 395,896 364,723 408,509 407,942 428,032 379,432 393,547 346,311
Punjab 185 3,367 1,232 150 52 36 25 41 18 35
Rajasthan 94,020 45,027 72,329 19,554 10,030 5,875 3,425 17,405 5,356 16,481
Sikkim 8 4 2 3 2 2 1 13 7 41
Tamil Nadu 4,935 5,463 4,011 3,049 2,303 2,281 1,738 1,354 2,520 3,758
Tripura 6,975 9,103 7,112 15,491 10,507 11,889 9,480 14,629 10,863 10,800
Uttar Pradesh 7,516 7,367 20,974 11,023 5,407 6,434 6,214 4,546 2,512 1,290
Uttaranchal 424 280 120 265
West Bengal 15,392 17,226 14,725 23,545 25,156 72,755 32,465 42,596 60,726 72,232
Andaman and Nicobar Islands 270 311 215 168 183 182 236 180 158 148
Chandigarh 59 59 84 17 6 18 6 3 6 5
Dadra and Nagar Haveli 1,362 4,310 2,092 2,467 2,694 648 282 59 100 106
Daman and Diu 47 136 47 15 19 35 5 22 32 21
Delhi 22 34 682 122 16 196 249 14 14 25
Lakshadweep 0 0 0 0 0 0 0 0 0 0
Pondicherry 9 5 2 0 2 2 2 1 2 2
India 990,507 1,136,423 1,179,561 1,007,366 1,030,159 1,141,359 1,047,218 1,005,236 897,454 845,173

4. Major ecological imbalances on account of large projects
such as irrigation, deforestation and paddy cultivation
are continuously taking place, thereby increasing vector
breeding and the epidemic potential of malaria in such
areas. Involvement of the community is critical in the
control of malaria through reduction of breeding sites.
However, efforts at mobilizing the community, if at all,
have not been successful and communities and NGOs
need to be involved in a big way for controlling the
disease.

5. The risk of urban malaria has been constantly increasing
due to urbanization and industrialization leading to mass
migration of people and increase in vector breeding on
account of stagnant water. Migration of labourers coming
from areas with drug-resistant malaria into such areas
further worsens the situation.
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Table 6. Abstract summary of funds released to States for the control of vector-borne diseases (Rs in lakh)

Year

     2001–02        2002–03        2003–04

Grants-in- Grants-in- Grants-in-
aid to aid to aid to
societies/ societies/ societies/

State/Union Territory In cash In kind NGOs Total In cash In kind NGOs Total In cash In kind NGOs Total

Andhra Pradesh 145 810 0 955 93 456 0 549 142 253 0 395
Arunachal Pradesh 203 162 0 365 201 176 0 377 93 187 0 280
Assam 1271 1,106 0 2,377 0 1,935 0 1,935 0 1,404 0 1,404
Bihar 70 804 0 874 0 198 0 198 555 1,884 0 2,439
Chhattisgarh 167 710 0 877 818 2,230 0 3,048 475 1,212 0 1,687
Goa 0 6 0 6 0 8 0 8 0 0 0 0
Gujarat 195 1,158 0 1,353 245 523 0 768 82 247 0 329
Haryana 0 18 0 18 0 67 0 67 0 37 0 37
Himachal Pradesh 0 37 0 37 0 12 0 12 0 5 0 5
Jammu and Kashmir 0 70 0 70 0 382 0 382 0 72 0 72
Jharkhand 89 793 0 882 396 956 0 1,352 54 1,103 0 1,157
Karnataka 0 386 0 386 0 227 0 227 0 205 0 205
Kerala 0 68 0 68 0 13 0 13 63 47 0 110
Madhya Pradesh 362 2,180 0 2,542 681 1,727 0 2,408 142 1,115 0 1,257
Maharashtra 235 2,054 0 2,289 293 655 0 948 244 115 0 359
Manipur 144 131 0 275 72 74 0 146 61 13 0 74
Meghalaya 166 127 0 293 62 240 0 302 99 226 0 325
Mizoram 136 210 0 346 35 156 0 191 148 128 0 276
Nagaland 144 225 0 369 75 297 0 372 146 245 0 391
Orissa 290 1,455 0 1,745 239 2,792 0 3,031 545 1,793 0 2,338
Punjab 0 94 0 94 0 66 0 66 0 38 0 38
Rajasthan 84 841 0 925 41 883 0 924 143 1,272 0 1,415
Sikkim 0 0 0 0 0 4 0 4 2 4 0 6
Tamil Nadu 0 289 0 289 0 187 0 187 0 111 0 111
Tripura 215 291 0 506 0 390 0 390 152 287 0 439
Uttar Pradesh 0 671 0 671 0 607 0 607 27 578 0 605
Uttaranchal 0 40 0 40 0 2 0 2 0 39 0 39
West Bengal 25 1,116 0 1,141 0 519 0 519 126 386 0 512
Andaman and Nicobar Islands 190 30 0 220 185 45 0 230 181 23 0 204
Chandigarh 27 8 0 35 24 14 0 38 25 0 0 25
Dadra and Nagar Haveli 18 23 0 41 16 0 0 16 24 37 0 61
Daman and Diu 9 10 0 19 7 1 0 8 15 4 0 19
Lakshadweep 5 1 0 6 5 0 0 5 12 0 0 12
Pondicherry 1 7 0 8 1 12 0 13 8 3 0 11
Delhi 4 85 0 89 0 60 0 60 0 81 0 81
Total 4195 16,016 0 20,211 3489 15,914 0 19,403 3564 13,154 0 16,718
Estt/Pub/Res 1767 1,767 1278 1,278 3643 3,643
Grand total 5962 21,978 4767 20,681 7207 20,361

Recommendations

Since reliable information on the occurrence of malaria
and other VBDs in India is very limited, getting information
from the private sector is crucial. In a large number of
cases, PPs treat cases of fever for malaria on the basis of
symptoms alone rather than basing their diagnosis on a
blood smear examination. Even in the public sector, there
is a large backlog of peripheral blood smear slides for
examination due to the large number of vacancies of LTs
at PHCs and CHCs. It is evident that for improving the

health outcomes of the people, a health team should be in
position and LTs and MPWs (M) are important constituents
of the health team. Thus, vacant posts of LTs and MPWs
(M) need to be filled, especially in peripheral health
institutions so that health improvement in the population
can be assured. Filling up the posts of MPWs (M) will
reduce the burden on the ANM and she might then be
able to deliver maternal and child care services more
efficiently and effectively.

Vectors are an important link in the transmission of
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malaria and other VBDs, and integrated vector control
activities need to be implemented for controlling the burden
of VBDs. The success achieved in the control of malaria in
the 1950s and 1960s was primarily due to control of the
vector. The community should be actively involved in
activities aimed at controlling the vector—reduction of
vector breeding places (preventing water stagnation,
ensuring that overhead tanks are covered with lids, draining
the water from coolers and drying them once a week,
pouring mineral oil over collections of water in the open),
and protection against bites by vectors by using bednets
and mosquito repellants. In addition, the community could
be given the responsibility of monitoring insecticide spray
operations in the area. Integrated activities for vector control
are crucial for the containment of malaria as undue reliance
on insecticide spraying is bound to lead to resistance of the
vector against the insecticide, and already there are areas
where the vector has shown resistance against DDT.
Synthetic pyrethroids have now been introduced as the
insecticide in such areas.

There are reports of drug resistance of Plasmodium
falciparum against firstline drugs and newer drugs are being
introduced under the Programme only now. Since most
patients with malaria reportedly consult the private sector
in the first instance, involvement of the private sector is
crucial for ensuring complete treatment of identified cases
of malaria so that the problem of drug resistance of the
parasite can be contained.
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TUBERCULOSIS RESEARCH CENTRE, CHENNAI

Tuberculosis Research Centre (TRC), Chennai proposed
to undertake a series of disease and tuberculin surveys
from 1999 onwards to estimate various epidemiological
indices such as prevalence and incidence of tuberculosis
(TB) among those 15 years of age and above, and the
annual risk of tuberculosis infection (ARTI) among children
below 10 years of age. This is being done to assess the
impact of Directly Observed Treatment, Short-course
(DOTS) strategy implemented in 1999 in the Tiruvallur
district of Tamil Nadu. These specific and unique surveys
are meticulously carried out at regular intervals for ten
years to measure the trend of TB. Chest symptoms and
X-ray examinations were used as screening tools in these
surveys unlike in the National Sample Survey (NSS)
conducted during 1955–58 where only X-ray was used as
a screening tool. The prevalence cases considered for
estimation of the burden of disease were adjusted for non-
coverage of X-ray and sputum examinations in the survey
as done in the NSS.

The prevalence obtained from the first survey was used
for estimating the burden of TB in the year 2000. The
prevalence of smear-positive cases was estimated to be 333/
100,000 population in the age group of ≥15 years. The
corresponding figure for smear-negative, culture-positive
cases was 332/100,000 population. The ARTI, estimated
by the mirror image method using the mode at 15 mm, was
2%. To estimate the prevalence of sputum-negative X-ray
abnormality, those who were classified by at least two
independent readers, as probably or possibly having TB on
mass miniature radiography (MMR) were included. Using
this definition, the prevalence of sputum-negative X-ray
abnormal cases was estimated to be 2360/100,000 popula-
tion in the study area.

As there are no data available from the TRC on the
prevalence of bacillary or X-ray abnormal cases for children
in the age group of 0–14 years, we used the estimate of
prevalence obtained from one of the surveys conducted by
the National Tuberculosis Institute (NTI).1 The prevalence
of bacillary cases was 150/100,000 in the age group of
5–14 years (17/11,345) and that of X-ray abnormal cases
was 304/100,000 (50/16,451). Assuming there were no
bacillary cases among those in the age group of 0–4 years,

the prevalence of smear-positive cases, smear-negative,
culture-positive cases was estimated to be 26/100,000 and
123/100,000, respectively. The prevalence of the ARTI in the
south zone obtained from the NSS study on ARTI was 1%.

 The recently concluded NSS on ARTI, jointly carried
out by TRC and NTI among children in four zones of the
country has given reliable estimates of ARTI in rural (north:
1.5%, south: 0.8%, west: 1.4%, east: 1.2%) and urban
(north: 3.3%, south: 1.6%, west: 2.1%, east: 1.6%) areas.2

The population of India was estimated to be about 100.5
crore using the Census Population of India, 1991 and the
decadal growth rate of 21.34%. The burden of disease was
estimated at the national level (with its inherent limitations
in such exercises and based on different assumptions) using
data on adults ≥15 years of age generated by the TRC, data
on children 0–14 years of age obtained by the NTI and
estimates of ARTI obtained from different parts of the
country. This was done by obtaining the prevalence of 1%
ARTI from TRC data and proportionately estimating the
prevalence for rural and urban areas of the four zones from
corresponding ARTI estimates and adding them together
to get the overall estimate of burden of the disease in the
country.

The number of bacillary cases was estimated to be 0.38
crore and that for sputum-negative X-ray abnormal cases
as 1.29 crore. All the X-ray abnormal cases estimated here
may not be bacillary cases and most of them may not become
active cases in the future. Studies done by NTI3 and Hong
Kong4 show that about 30% of X-ray abnormal cases are
likely to break down to bacillary cases. Thus, 0.39 crore
(1.29 crore × 30%) of the X-ray abnormal cases that break
down to bacillary cases was alone considered to be abacillary
pulmonary cases. The number of extrapulmonary cases
was estimated to be 0.08 crore of the 0.39 crore bacillary

Table 1. Estimated burden of tuberculosis in India for the year 2000

Type of case Number (in crore)

Bacillary 0.38
Abacillary 0.39
Extrapulmonary 0.08
Total 0.85
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cases (20% of 0.38 crore). Thus, the burden of TB projected
in the country for the year 2000 was 0.85 crore (0.38 +
0.39 + 0.08 crore). This estimate did not consider the
possible association of HIV and multidrug resistant (MDR)
TB from different parts of India.
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Table 2. Listing interventions for tuberculosis (by significance)

                     Non-medical interventions/prevention

Outcome Medical interventions Exercise Nutrition Others

Manifestation • Mainly chemotherapy, surgical intervention • Lifestyle modification Interventions • Health education for
type 1 rarely required so that the incidence to prevent, raising community
(smear-positive • Immunoprophylaxis·BCG of diabetes mellitus treat/reduce awareness about
pulmonary TB) • Chemoprophylaxis·isoniazid 5 mg/kg body weight could be reduced malnutrition, TB, its treatment

daily for 6 months • Interventions to both in children (that treatment has to
• Treatment of HIV-infected/AIDS cases deal with alcoholism and adults be completed), about
• Strategies for prevention of HIV infection and smoking the role of BCG

·as per NACO guidelines vaccination, etc.
• Silicosis: Screen patients with silicosis once in • Interventions to reduce

6 months and treat for TB when necessary poverty and improve
the economic condition
of the people

Manifestation Chemotherapy • Training
type 2 (smear-negative • Incentives
pulmonary TB)

Manifestation • Chemotherapy Monitoring and
type 3, etc. • Surgery supervision
(extrapulmonary
TB)

It would be good to relate this to the table wherein cases have been enumerated. Based on those causes, interventions could be derived, so that no intervention is
missed.

Listing interventions for tuberculosis (by
significance)

Medical interventions

1. Chemotherapy for tuberculosis

a. Ambulatory, domiciliary treatment
b. Supervise chemotherapy (Directly Observed Treat-

ment [DOT]) as standard of care
c. Intermittent chemotherapy
d. Short-course daily regimen (6–8 months)
e. Short-course intermittent regimen
f. Evolved shorter duration (4 months) regimen with

inclusion of ofloxacin
g. DOT with patient-wise box concept in Revised National

Tuberculosis Control Programme (RNTCP)
h. Decentralized supply of drugs

2. Prophylaxis

a. Chemoprophylaxis for young close contacts of sputum-
positive patients
Isoniazid 5 mg per kg body weight for 6 months

b. Immunoprophylaxis—bacille Calmette-Guérin (BCG)

3. HIV and TB

Antituberculosis treatment (ATT) as for HIV-negative
TB patients and management with antiretroviral drugs

4. Diabetes mellitus and TB

ATT as for non-diabetic TB patients and management
of diabetes

5. Silicosis

Screen for TB once in six months and ATT as for non-
silicotic TB patients

Non-medical interventions

1. Alcoholism and smoking—focused information, educa-
tion and communication (IEC) activity

Other interventions

1. Political commitment
2. Involvement of the private sector
3. Community awareness and involvement
4. Training and re-training of health personnel
5. Poverty alleviation programmes
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Table 3. Standard treatment protocol for tuberculosis

Conditions Type Tests (by type) Drugs (dosage, type and duration) Inpatient stay

Manifestation • Smear-positive Sputum smear for AFB and • RNTCP-recommended treatment regimens Inpatient treatment
type 1 pulmonary TB sputum culture for Category I·isoniazid (600 mg), rifampicin (450 mg), generally not required.

M. tuberculosis pyrazinamide (1500 mg) and ethambutol (1200 mg), However, a small group
thrice a week on alternate days. Duration: 6 months of patients (10%) may
Category II·Inj. streptomycin in addition to the need admission on
above drugs. Duration: 8 months account of severity of

illness or complications
• Re-treatment • Paediatric dosage: Generally Category III regimen of disease or treatment.

cases is prescribed for children.
Isoniazid: 10 mg/kg, rifampicin: 10 mg/kg,
Pyrazinamide: 30–35 mg/kg, ethambutol: 30 mg/kg,
Streptomycin: 15 mg/kg

Manifestation Smear-negative Sputum for smear preparation Category III·Regimen similar to Category I, except
type 2 pulmonary TB and culture, and chest X-ray ethambutol. Duration: 6 months

Others Extrapulmonary Tissue biopsy for histopatho- Category III (Duration: 6 months)
TB logical examination and culture

for MTB, fine-needle aspiration
smear for AFB and cytology

AFB: acid-fast bacilli
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DTC–DTO

Preparation of quarterly report, supervision and monitor-
ing, networking with other sectors, organization of training.

Primary health centre

Medical officer

• First visit—selection of TB suspects, history-taking,
ordering sputum examination

• Second visit—categorization for treatment regimens,
counselling, start treatment card, selection of DOT
provider (DP), visit to the patient for default retrieval,
weekly review, preparation of monthly report—prog-
ramme management

• ANM/staff nurse: They have been identified as DPs and
health educators.

Microscopy centre

• The role of the MO, staff nurse and ANM are the same
as in the PHC.

• Laboratory technician
• Sputum microscopy—sputum for AFB, preparation of

laboratory monthly report, disposal of infectious material.

The equipment required is a binocular microscope.

Subcentre

• VHN/ANM, MPW-M
• Duties as DP—provide drug under observation, maintain

treatment card, carry out default retrieval and facilitate
sputum examination at stipulated intervals.

Drugs—patient-wise box of RNTCP drugs, symptomatic
drugs such as antihistamines, antacids, analgesics, etc.
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VECTOR CONTROL RESEARCH CENTRE, PONDICHERRY

1. Malaria

Table 1.1 Causes, symptoms and treatment of malaria

Condition Symptoms Causes Treatment

Falciparum malaria • Febrile paroxysms Malarial parasite: • Treatment following microscopic confirmation
(ÂmalignantÊ tertian • Intermittent chills rather than a clearly circumscribed Plasmodium falciparum • Chloroquine (CQ) 1500 mg orally in divided
or subtertian) cold phase, hot and sweating stages doses for 3 days in CQ-sensitive areas

• Fever is remittent, daily or once in 3 days or twice • Primaquine 45 mg single dose
every 3 days associated with chills • In CQ-resistant areas—single dose of

• Non-specific symptoms such as fever, prostration, sulphadoxine (1500 mg) + pyrimethamine
postural hypotension, a tinge of jaundice and tender (7 mg) followed by primaquire (45 mg)
hepatosplenomegaly • Appropriate management for other symptoms

Cerebral malaria • History of several days of fever and non-specific Malarial parasite: • As in the case of falciparum malaria, treatment
symptoms as mentioned above Plasmodium falciparum following microscopic confirmation

• Complicated with gradual impairment of consciousness • Supportive therapy (oxygen, and maintaining
or generalized convulsions followed by persisting coma fluid and electrolyte balance)

• Other manifestations (hyperpyrexia, hyperparasitaemia, • Quinine IV drip (600 mg) repeated two or three
hypoglycaemia, renal failure, hepatic dysfunction, times in 24 hours or
pulmonary oedema, algid malaria, black water fever, etc.) • Artemether IV/IM (3.2 mg per kg on day 1;

1.6 mg per kg days 2–6)
• CQ 1500 mg orally in divided

doses for 3 days in CQ-sensitive areas
• Primaquine 45 mg in single dose
• In CQ-resistant areas: sulphadoxine–

pyrimethamine compound—sulphadoxine
(500 mg tablet) or sulphalene (500 mg) plus
pyrimethamine (25 mg)—3 tablets as a
single dose

Vivax malaria • Intermittent fever with cold, hot and sweating stages; Malarial parasite: • Treatment following microscopic confirmation
(ÂbenignÊ tertian associated symptoms include headache, pain in the Plasmodium vivax • CQ 1500 mg orally in divided
malaria) back, nausea and general malaise (the prodromal doses for 3 days

symptoms are mild or absent in relapses) • Primaquine 75 mg in 5 divided doses
• Febrile paroxysms occur in cycles of two days

Malariae malaria • Clinical picture resembles that of vivax malaria but Malarial parasite: • Treatment following microscopic confirmation
(ÂquartanÊ malaria) prodromal symptoms and rigors may be more severe Plasmodium malariae • CQ 1500 mg orally in divided doses for

• Anaemia is less pronounced 3 days
• Febrile paroxysms occur in cycles of three days • Primaquine 45 mg in a single dose

Ovale malaria • Clinical picture resembles that of vivax malaria but Malarial parasite: • Treatment following microscopic confirmation
(ovale tertian prodromal symptoms may be severe Plasmodium ovale • CQ 1500 mg orally in divided
malaria) • Spontaneous recovery is more common with fewer doses for 3 days

relapses • Primaquine 75 mg in 5 divided doses
• Febrile paroxysms occur in cycles of two days
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Table 1.2 Causes of conditions (by significance) due to malaria

Direct Indirect (diet, Distant (sociopolitical, economic,
Condition (normally clinical) exercise, alcohol) empowerment, gender, literacy, etc.)

Falciparum malaria Main causes— Multiplication of the malarial Lack of nutrition, • Poor economic • Low literacy
(ÂmalignantÊ tertian Plasmodium falciparum parasite and destruction of RBCs especially in conditions leading associated
or subtertian) children and to creation of with poor economic

pregnant women mosquitogenic status leads to
condition favouring constraints in
transmission practising personal

• Occupation, protection
sleeping habits measures and
leading to seeking health
increased man/ care
vector contact

Cerebral malaria Plasmodium  falciparum • Multiplication of the malarial parasite Lack of adequate
and destruction of RBCs and timely treatment

• Increased intravascular permeability/ leading to cerebral
blockade of cebebral capillaries due to malaria
high parasitaemia leading to cerebral
infarction, etc.

Vivax malaria Plasmodium vivax Multiplication of the malarial parasite Relapses in vivax
(ÂbenignÊ tertian and destruction of RBCs malaria
malaria)

Malariae malaria Plasmodium malariae Multiplication of the malarial parasite
(ÂquartanÊ malaria) and destruction of RBCs

Ovale malaria Plasmodium ovale Multiplication of the malarial parasite and
(ovale tertian destruction of RBCs
malaria)

Interaction with Anaemia
other causes

References: Park K (ed). ParkÊs textbook of preventive medicine. Jabalpur: M/S Banarasidas Bhanot; 2000:172–3, 215.
Bruce-Chwatt LJ. Essential malariology. London: William Heinmann Medical Books Ltd; 2002:85–126.

Table 1.3 Interventions (by significance) for various outcomes of malaria

                              Non-medical interventions

Condition Outcomes Medical interventions Exercise Nutrition Others

Malarial fever (all the Malaria and anaemia • Antimalarials Nil Balanced nutritious • Bed rest
four plasmodium • Antipyretics, analgesics diet, vitamin • Sponging
parasites) • Oral fluids and electrolytes supplements

Cerebral malaria • Antimalarials • Bed rest
• Symptomatic • Good nursing care
• Oxygen therapy
• Fluid and electrolyte

balance
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Table 1.4 Standard treatment protocols for malaria

Personnel (units of Drugs (dosage, type
Condition time and type) Tests (by type) and time) Inpatient stay

Malarial fever • Trained nurses • Clinical signs and symptoms • Chloroquine (CQ): In CQ- May/may not
(paroxysms due to • Medical practitioner • Peripheral blood examination sensitive areas, 1500 mg orally be required
any one of the (1 week) • ICT malaria test Pf serology in divided doses for 3 days
Plasmodium • Molecular biological techniques • Primaquine 45 mg in single dose
parasites) (DNA/RNA probes) for Pf and Pm, and 75 mg in 5

divided doses for Pv and Po
• SP compounds in other areas

Cerebral malaria • Medical practitioner • Clinical signs and symptoms • Antimalarials (quinine, artemisinin, Mandatory
• Referral hospitals • Peripheral blood examination CQ depending on the indications)

(2 weeks) • ICT malaria test Pf serology • Fluid replacement
• Molecular biological techniques • Oxygen therapy when needed

(DNA/RNA probes) • Supportive therapy

References: Park K (ed). ParkÊs textbook of preventive medicine. Jabalpur: M/S Banarasidas Bhanot; 2000:172–3, 215.
Bruce-Chwatt LJ. Essential malariology. London: William Heinmann Medical Books Ltd; 2002:85–126.

Pf: Plasmodium falciparum; Pm: Plasmodium malariae; Pv: Plasmodium vivax; Po: Plasmodium ovale; SP: sulphadoxine–pyrimathamine; ICT: immunochromatographic card
test

2. Dengue

Table 2.1 Causal analysis of dengue

Condition Symptoms Causes Treatment

Asymptomatic virus Asymptomatic Dengue virus No treatment available
carriers (serotypes 1–4)

Dengue fever • Suspected: Compatible with clinical description (2 or more of Dengue virus • Symptomatic
(DF) the following clinical features·headache, retro-orbital pain, (serotypes 1–4) (antipyretics, analgesics)

myalgia, arthralgia, rash, haemorrhagic manifestations) • Bed rest
• Probable: compatible with clinical description and either 1 or • Sponging

more of supportive serology (HI >1280), anti-dengue IgG/IgM, • Oral fluids and electrolytes
same location/same time as confirmed cases

• Confirmed: Compatible with clinical description and laboratory
tests confirmed

Dengue haemorrhagic Probable and confirmed: one or more of positive tourniquet test, Dengue virus • Symptomatic
fever (DHF) petechiae, ecchymosis or purpura, bleeding from mucosa, (serotypes 1–4) • Fluid replacement

gastrointestinal tract, injection sites, haematemesis or melaena • Whole blood/platelet
and thrombocytopenia (platelets <100,000/cmm), and evidence replacement
of plasma leakage (>20% rise in haematocrit, pleural effusion/ascites)

Dengue shock Same as DHF and evidence of circulatory failure manifested Dengue virus • Symptomatic
syndrome (DSS) as rapid and weak pulse, pulse pressure <20 mmHg, etc. (serotypes 1–4) • Sedation

• Oxygen therapy
• Fluid/whole blood/platelet

replacement
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Table 2.2 Causes of conditions (by significance) due to dengue

Indirect Distant
Direct (diet, exercise, (sociopolitical, economic, empowerment,

Condition (normally clinical) alcohol) gender, literacy, etc.)

Dengue fever Main • Non-specific Âviral syndromeÊ                 Nil • Practice of storing water in
causes with fever, headache, myalgia, containers for domestic purposes

chills, arthralgia, retro-orbital • Low literacy associated with poor
pain with or without rash economic status leads to constraints

• Virus multiplication in practising personal protection
in macrophages measures

Interaction Nil
with other
causes

Dengue Main • One or more of positive tourniquet                 Nil • Practice of storing water in containers
haemorrhagic causes test, petechiae, ecchymosis or purpura, for domestic purposes
fever bleeding from mucosa, gastro-intestinal • Low literacy associated with poor

tract, injection sites, haematemesis economic status leads to constraints
or melaena and  thrombocytopenia measures, partial immunity, in practising
(platelets <100,000/cmm), and evidence personal protection monsoon and
of plasma leakage (>20% rise in post-monsoon (of late, dry summer
haematocrit, pleural effusion/ascites) season also)

• Increased vascular permeability • Light to moderate rainfall, plains and
resulting in plasma leakage (mainly plateau
into theperitoneal and pleural cavities), • Temperature: 20–25 0C/relative humidity
hypovolaemia and shock >60%, both urban poor and rural areas

• Abnormal haemostasis due to favourable; urban: due to poor management
vasculopathy, thrombocytopenia of immediate environment, rural: poor

• Complement C3 and C5 levels water storage practices at household level
depressed, C3a and C5a levels elevated in areas with erratic water supply

contribute to breeding source for the
incriminated vectors

Interaction Nil
with other
causes

Dengue Main • Same as DHF and evidence of circulatory         Nil • Practice of storing water in
shock causes failure manifested as rapid and weak pulse, containers for domestic purposes
syndrome pulse pressure <20 mmHg, etc. • Same as for DHF

• Increased vascular permeability resulting
in plasma leakage (mainly into the
peritoneal and pleural cavities),
hypovolaemia and shock

• Abnormal haemostasis due to vasculopathy,
thrombocytopenia

• Complement C3 and C5 levels depressed,
C3a and C5a levels elevated

Interaction Nil
with other
causes

References: World Health Organization. Prevention and control of dengue and dengue haemorrhagic fever: Comprehensive guidelines. WHO regional
publication, SEARO; 1999:3–53.
Park K (ed). ParkÊs textbook of preventive medicine. Jabalpur: M/S Banarasidas Bhanot; 2000:172–3, 215.
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3. Japanese encephalitis

Table 3.1 Causal analysis of Japanese encephalitis

Condition Symptoms Causes Treatment

Prodromal • Fever JE virus (Flaviviridae family) • Non-specific treatment, only symptomatic
• Rigors and supportive treatment is crucial
• Headache • Should NOT use gamma-globulins and
• Nausea corticosteroids; physical therapy desirable
• Vomiting

Acute encephalitic • Convulsions JE virus (Flaviviridae family) (Supportive)
• Neck rigidity • 1/2 normal saline infusion (children)
• Muscular rigidity • IV diazepam (0.3 mg/kg, every 4–6 hours)
• Mask-like face or phenobarbital (10%, 0.5 to 1 ml IM)
• Abnormal movements • Antipyretic suppositories used
• Dehydration • Cold/tepid sponging

• Oxygen (1–2 litres/minute), if needed

Late stage • Increased deep tendon reflexes JE virus (Flaviviridae family) Rehabilitation during convalescence
• Thick and slow speech with physiotherapy
• Aphasia and paresis

Table 2.3 Interventions for various outcomes of dengue (by significance)

     Non-medical interventions

Outcome of dengue Medical interventions Exercise Nutrition Others

Dengue fever • Symptomatic (antipyretics, analgesics) Nil Nil • Bed rest
• Oral fluid and electrolytes • Sponging

Dengue haemorrhagic fever • Symptomatic Good nursing care
• Fluid replacement
• Whole blood/platelet replacement

Dengue shock syndrome • Symptomatic • Bed rest
• Sedation • Good nursing care
• Oxygen therapy
• Fluid/whole blood/platelet replacement

Table 2.4 Standard treatment protocols for dengue

Personnel (units of Drugs (dosage,
Condition time and type) Tests (by type) type and time) Inpatient stay

Dengue • Trained nurses • Haemagglutination inhibition (HI) test • Antipyretics: 3–5 days May not be
fever (DF) • Medical practitioner • Complement fixation test • Analgesics: 3–5 days required

• Neutralization test (NT)
• ELISA for IgG and IgM
• Isolation of the virus

Dengue • Medical practitioner • Clinical signs and symptoms • Analgesics Must
haemorrhagic • Hospital • ELISA for IgG and IgM • Antipyretics
fever (DHF) • Isolation of the virus • Fluid replacement

• Whole blood/platelet replacement

Dengue • Medical practitioner • Clinical signs and symptoms • Analgesics Must
shock • Referral hospital • ELISA for IgG and IgM • Antipyretics
syndrome • Isolation of the virus • Fluid replacement
(DSS) • Whole blood/platelet/plasma/replacement

References: World Health Organization. Prevention and control of dengue and dengue haemorrhagic fever: Comprehensive guidelines. WHO regional
publication, SEARO; 1999:3–53.
Park K (ed). ParkÊs textbook of preventive medicine. Jabalpur: M/S Banarasidas Bhanot; 2000:172–3, 215.
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Table 3.2 Causes of conditions (by significance) due to Japanese encephalitis

Indirect
Direct (diet, exercise, Distant (sociopolitical, economic, empowerment,

Causes (normally clinical) alcohol) gender, literacy, etc.)

Main causes • Viral multiplication in the local Nil • Poor intersectoral • Illiteracy and ignorace
and regional lymph nodes coordination between about JE transmission

• Dissemination to secondary sites health, agriculture, leading to constraints
and further multiplication leading to animal husbandry and in practising
viraemia and invasion of the central local administration personal
nervous system departments protection measures

• Intensified wet • Culex group of
agriculture activities mosquitoes coming
facilitating breeding of in contact with virus-
vectors in rice fields, and infected birds
pig (amplifier hosts) rearing
favour transmission

• Poor community
participation in primary
health care with respect to vector-
borne disease control activities

Interaction with No recorded reports
other causes

Reference: Park K (ed). ParkÊs textbook of preventive medicine. Jabalpur: M/S Banarasidas Bhanot; 2000:172–3, 215.

Table 3.3 Interventions (by significance) for Japanese encephalitis

                                                    Non-medical interventions

Outcome Medical interventions Exercise Nutrition Other

Prodromal Supportive If needed Yes    ·
• IV fluids
• Antipyretics

Encephalitic Supportive Yes Yes    ·
• IV fluids
• Antipyretics
• Anticonvulsants
• Tepid sponging

Reference: Rao PN. Japanese encephalitis. 2002.

Table 3.4 Standard treatment protocols for Japanese encephalitis

Non-medical
Drugs (dosage, inteventions/

Condition Personnel Tests (by type) type and time) Inpatient stay prevention

Prodromal Medical practitioner • Serum and CSF Supportive Until complete Rest and good
and nurse • IgM·capture • IV fluids recovery nutrition during

ELISA (MAC ELISA) • Antipyretics convalescence,
• Immunofluorescent • Anticonvulsants physiotherapy for

assay (IFA) • Tepid sponging neurological residual
sequalae, if any, after
complete recovery

Encephalitic Medical practitioner Reverse passive
haemagglutination
for confirmation

(Cont.)
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1. General features

• Zoonotic viral disease
• Maintained in nature in animals and birds (pigs, egrets,

pond herons)
• Transmitted primarily by mosquitoes of the genus Culex
• Human infection is only incidental, mostly not apparent,

with 1 in 250–1000 infections resulting in disease
• Case fatality rate 20% and above; can be kept low by

good management
• Until the early 1970s, reported only from south India;

by 1978, from 21 States and UTs. Worst outbreak in
1988 in UP

• 10 states report incidence of JE regularly (AP, UP, Karnataka,
TN, WB, Assam, Bihar, Goa, Manipur and Haryana)

• Population at risk >160 million
• Seasonal (May–October)
• Related to agricultural practices
• Children usually affected, adults affected in outbreaks

in non-endemic areas
• Males affected more than females
• In endemic areas, 12%–44% of pigs are positive for the

JE virus

2. Clinical features

    There are three stages of JE:

• Prodromal stage: This stage is characterized by fever,
rigors, headache, and nausea and vomiting. The stage
lasts for 1–6 days.

• Detection of the JE
virus, antigen or
genome in the tissue, blood
or other body fluid by
immunochemistry or
immunofluorescence or
PCR, or

• JE virus-specific IgM
in the CSF, or

• Four-fold or greater rise
in JE virus-specific
antibody in paired sera
(acute and convalescent
phase) through IgM/IgG,
ELISA, haemagglutination
inhibition test, in a patient
with no history of recent
yellow fever vaccination
and where cross-reactions
to other flaviviruses have
been excluded

Reference: Rao PN. Japanese encephalitis. 2002.

Table 3.4 (cont.) Standard treatment protocols for Japanese encephalitis

Non-medical
Drugs (dosage, inteventions/

Condition Personnel Tests (by type) type and time) Inpatient stay prevention

• Acute encephalitic stage: This stage begins by the 3rd–
5th day and is characterized by convulsions, altered
sensorium, mask-like face, stiff neck, muscular rigidity,
tremors (fingers, tongue, eyelids, eyes), abnormal move-
ments of the limbs and speech impairment

• Late stage: During this stage, there is persistence of central
nervous system (CNS) injury signs such as mental
impairment, increased deep tendon reflexes, paresis,
speech impairment, epilepsy, abnormal movements and
behaviour abnormalities

3. Diagnosis of JE

• Collect the cerebrospinal fluid (CSF) (by lumbar puncture,
in early acute phase, store at 4 °C in dry ice, transport
to laboratory)

• Collect brain tissue from dead patients (immerse in 2 ml
of 10% glycerol–saline (pH 7.4), transport in a sealed
container in dry ice or liquid nitrogen for isolation of
the virus)

• Collect blood (in acute phase and convalescence, serum
to be separated and stored at 4 °C)

4. Case definition

Infection caused by JE virus may result in a febrile illness
of variable severity associated with neurological symptoms
ranging from headache to meningitis or encephalitis.
Symptoms include headache, fever, meningeal signs, stupor,
disorientation, coma, tremors, paresis (generalized),
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Table 3.5 Year-wise and State-wise distribution of cases of Japanese encephalitis

 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

State Cases Deaths Cases Deaths Cases Deaths Cases Deaths Cases Deaths Cases Deaths Cases Deaths Cases Deaths Cases Deaths Cases Deaths

Andhra Pradesh 143 66 1175 467 260 131 986 270 332 108 982 247 527 192 965 200 343 72 0 0
Assam 259 93 96 30 230 145 11 11 64 29 88 26 26 6 11 2 158 69 241 113
Bihar 0 0 0 0 0 0 0 0 0 · · · · · · · 77 19 88 16
Delhi 352 103 106 49 54 31 3 1 · · 1 · · · · · · · 1 0
Goa 43 8 37 10 10 1 11 3 4 0 40 8 0 0 0 0 15 3 2 0
Gujarat 0 0 0 0 0 0 0 0 · · 1 · · · · · · · 0 0
Haryana 41 33 19 13 79 67 30 21 59 41 0 0 19 16 121 56 74 43 45 22
Karnataka 58 15 99 22 126 47 285 89 171 17 436 87 306 50 597 88 438 45 73 6
Kerala 0 0 0 0 0 0 0 0 105 31 121 19 103 24 214 4 164 2 0 0
Maharashtra 0 0 0 0 0 0 0 0 · · 43 3 2 0 NA NA · 0 0
Manipur 29 0 11 1 11 0 268 62 20 2 0 0 28 1 42 1 1 0 0 0
Tamil Nadu 177 107 278 176 239 125 115 57 111 53 89 42 25 14 14 5 4 0 0 0
Uttar Pradesh 793 229 104 32 0 0 0 0 672 161 351 76 1051 195 1370 275 1170 253 625 132
West Bengal 537 234 366 123 234 93 1265 428 706 151 362 124 36 9 61 14 148 50 97 14
Total 2432 888 2291 923 1243 640 2974 942 2244 593 2514 632 2123 507 3395 645 2592 556 1172 303
CFR% 36.51 40.29 51.49 31.67 26.43 25.14 23.88 19.00 21.45 25.85
NA: not applicable
Source: National Institute of Communicable Diseases, Delhi
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hypertonia, loss of coordination. Clinically, the encephalitis
cannot be distinguished from other CNS infections.

5. Detection and isolation of the virus

Detection of antigen from CSF

• Immunofluorescent assay (IFA) (can detect antigen as
early as second day; useful when IgM antibodies are not
detected in CSF)

• Reverse passive haemagglutination (RPHA) (within 10
days of onset)

• PCR (for virus genome)
• Inoculation into infant mice

Detection of antibody

From serum

• Haemagglutination inhibition (HI)
• Complement fixation(CF), kinetic CF
• Neutralization test
• Immunodiffusion

All based on a rise of IgG antibody titre (four-fold) in
paired sera collected at 15–20 days’ interval

Detection of antibody from serum and CSF

• IgM captured enzyme-linked immunosorbent assay
(MAC ELISA) (IgM antibodies present after 7th day of
illness)

• A single specimen is sufficient

6. Management of JE (only symptomatic)

• Fluid–electrolyte balance

• Temperature
• Convulsions
• Intracranial pressure

7. JE control strategy

• Surveillance
—sero surveillance in animals/birds
—vector surveillance (vector density, infection)
—case surveillance

1. Where no JE transmission is detected but vector
is present (acute CNS syndromes, fever clustering)

2. Where endemic or epidemic (weekly/monthly
reporting on suspected/probable/confirmed cases

• Vaccination
• Vector control (indoor residual spraying, outdoor fogging)
• Diagnosis and management (including rehabilitation)
• Health education/distribution of information, education

and communication (IEC) materials
• Training (health sector, other sectors)

8. JE vaccine

Three types of vaccines for JE are produced and used
worldwide:

(i) Inactivated mouse brain vaccine (India–Nakayama
strain) (0.5–1 ml SC, 2 doses, 1–4 weeks apart, booster
after 1 year, subsequent boosters  at 1–3-year intervals)

(ii) Inactivated hamster kidney cell vaccine
(iii)Live-attenuated hamster kidney cell vaccine

4. Kala-azar

Table 4.1 Causes, symptoms and treatment of kala-azar

Condition Symptoms Cause Treatment

Kala-azar • Fever Leishmania donovani • Antimony compounds
(visceral leishmaniasis) • Hepatosplenomegaly 10 mg/kg IV/IM for 20 days

• Anaemia • Antimony compounds
• Wasting 20 mg/kg IV/IM for 20 days
• Pigmentation • Liposomal amphotericin B
• Cough • 2–3 mg/kg/dose/day for 10 days
• Diarrhoea

Post kala-azar dermal • Hypopigmented erythematous macules Leishmania donovani Same as above
leishmaniasis (PKDL) • Nodular eruptions on the face

Cutaneous leishmaniasis Nodule at the site of inoculation, Leishmania tropica Same as above
central crust development,
gradual healing

IV: intravenous; IM: intramuscular
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Table 4.2 Causes of conditions (by significance) due to kala-azar

Direct Indirect Distant (sociopolitical, economic,
Condition (normally clinical) (diet, exercise, alcohol) empowerment, gender, literacy, etc.)

Kala-azar Main causes • Multiplication of Leishmania in Nil • Poor economic conditions leading
(VL) macrophages of liver, spleen, to creation of vector breeding (sandfly)

bone marrow and lymphoid tissue conditions favouring transmission
• Granulopenia and • Low literacy associated with poor economic

thrombocytopenia status leads to constraints in practising
personal protection measures

Interaction with • Anaemia • Mixed dwellings and proximity of human
other causes • Immunosuppression dwellings to cattle sheds

• Association with other
diseases such as TB and
pneumococcal infection

PKDL Main causes • Pathology same as above • Poor economic conditions leading to creation of
• Usually one to several years mosquitogenic conditions favouring transmission

after apparent recovery from VL • Low literacy associated with poor economic
• Hypopigmented erythematous macules status leads to constraints in practising
•  Nodular eruptions on the face personal protection measures

Interaction with • Anaemia
other causes • Immunosuppression

• Association with
other diseases such as
TB and pneumococcal
infection

Cutaneous Main causes • Host immunity·immune Same as for PKDL Same as for PKDL
leishmaniasis cellular response
(CL) • Tissue response (tissue damage

due to antigen release)
• Nodule at the site of inoculation,

central crust development,gradual healing

References: Haslett C, Chilvers ER, Boon NA, Colledge NR (eds). DavidsonÊs principles and practice of medicine. 19th ed. Churchill Livingstone; 2002:66–8.
World Health Organization. Technical Report Series-701: Report of a WHO Expert Committee. Geneva: WHO; 1984:14–23.
MansonÊs tropical diseases. 17th ed. USA: Williams and William; 1976:117.
Park K (ed). ParkÊs textbook of preventive medicine. Jabalpur: M/S Banarasidas Bhanot; 2000:172–3, 215.

PKDL: post kala-azar dermal leishmaniasis; VL: visceral leishmaniasis

Table 4.3 Interventions for various outcomes of kala-azar (by significance)

Non-medical interventions

Outcomes Medical interventions Exercise Nutrition Others

VL • Antimony compounds Nil Correction of anaemia Recurrent pneumococcal
• Antipyretics infection
• Amphotericin B

PKDL • Antimony compounds Correction of anaemia
• Antipyretics
• Amphotericin B

Cutaneous leishmanasis • Antimony compounds Correction of anaemia
• Antipyretics
• Amphotericin B

References: Haslett C, Chilvers ER, Boon NA, Colledge NR (eds). DavidsonÊs principles and practice of medicine. 19th ed. Churchill Livingstone; 2002:66–8.
World Health Organization. Technical Report Series-701: Report of a WHO Expert Committee. Geneva: WHO; 1984:14–23.
MansonÊs tropical diseases. 17th ed. USA: Williams and William; 1976:117.
Park K (ed). ParkÊs textbook of preventive medicine. Jabalpur: M/S Banarasidas Bhanot; 2000:172–3, 215.

VL: visceral leishmaniasis; PKDL: post kala-azar dermal leishmaniasis
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Table 4.4 Standard treatment protocols for kala-azar

Condition Personnel Tests (by type) Drugs (dosage,type and time) Inpatient stay Others

Kala-azar Medical practitioner • LD bodies • Antimony compounds 10 mg/kg Required initially Nil
• Aldehyde tests IV/IM for 20 days
• Serological tests • Antimony compounds 20 mg/kg
• Leishmanin test IV/IM for 20 days
• Haematological tests (leucopenia, • Liposomal amphotericin B

anaemia, reversed albumin–globulin 2–3 mg/kg/dose/day for 10 days
ratio,increased ESR, RBC–WBC ratio

PKDL Medical practitioner As above As above Not required

Cutaneous Medical practitioner As above As above Not required
leishmanasis

References: Haslett C, Chilvers ER, Boon NA, Colledge NR (eds). DavidsonÊs principles and practice of medicine. 19th ed. Churchill Livingstone; 2002:66–8.
World Health Organization. Technical Report Series-701: Report of a WHO Expert Committee. Geneva: WHO; 1984:14–23.
MansonÊs tropical diseases. 17th ed. USA: The Williams and William; 1976:117.
Park K (ed). ParkÊs textbook of preventive medicine. Jabalpur: M/S Banarasidas Bhanot; 2000:172–3, 215.

LD: Leishman–Donovan; IV: intravenous; IM: intramuscular; ESR: erythrocyte sedimentation rate; RBC: red blood cell; WBC: white blood cell; PKDL: post kala-azar dermal
leishmaniasis

5. Lymphatic filariasis

Table 5.1 Symptoms, causes and treatment of lymphatic filariasis

Condition Symptoms Causes Treatment

Mf carriers Asymptomatic Circulating microfilaria in the peripheral One course of diethylcarbazamine (DEC) at 6 mg/kg
blood body weight per day for 12 days in three daily doses

ADL Fever associated with Secondary bacterial infection at the • Antibiotics (choice penicillin)
adenolymphangitis sites damaged by the filarial parasite • Antipyretics

in the lymphatic system • Anti-inflammatory drugs

TPE • Dry nocturnal cough Immunological (hyper) response • Anthelminthic drug
• Exertional dyspnoea • One course of DEC at 6 mg/kg body
• Absolute eosinophil count weight per day for 12 days in three daily doses

more than 3000/cmm • Non-responders?
• Differential count more

than 25%

Lymphoedema I • Reversible oedema in the Damage to the lymphatic system • Limb elevation
limbs overnight (filarial parasite) • Manual massage

• Skin normal • DEC?

Lymphoedema II • Irreversible oedema in the Repeated attacks of ADL due to • Limb hygiene, limb elevation, management of ADL
limbs even with elevation filarial infection • Physiotherapy

• Skin normal

Lymphoedema III • Irreversible oedema in the limbs Repeated attacks of ADL due to • Limb hygiene, elevation, management of ADL
• Skin thickened filarial infection • Physiotherapy

• Interferential therapy

Lymphoedema IV • Irreversible oedema in the limbs Repeated attacks of ADL due to • Topical application of antibiotics
• Skin-fold thickening, pigmentary filarial infection • Interferential therapy

changes, chronic ulceration • Limb hygiene, elevation, management of ADL
and epidermal and subepi- • Physiotherapy
dermal nodules • Lymphonodal shunt

• Myiasis

Hydrocele Swelling of the scrotum Accumulation of clear fluid in TVT Surgery
(filaricele) <15 cm (tunica) due to filarial infection

Hydrocele Swelling of the scrotum Accumulation of clear fluid in TVT Surgery
(filaricele) ≥15 cm (tunica) due to filarial infection

Chyluria Milky urine Obstruction to the lymphatic system Antibiotics to prevent secondary infection

ADL: adenolymphangitis; TPE: tropical pulmonary eosinophilia; TVT: tunica vaginalis testis
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Table 5.2 Causes of conditions (by significance) due to lymphatic filariasis

Direct Indirect Distant (sociopolitical, economic,
Condition Causes (normally clinical) (diet, exercise, alcohol) empowerment, gender, literacy, etc.)

Lymphoedema I1–6 Main • Damage to the lymphatic system • Physical exertion • Poor economic conditions leading
causes caused by the filarial parasite • Occupational·weavers, tailors to creation of mosquitogenic

• Consequence of acute episodes of ADL who tend to sit for a long time conditions favouring transmission
• Accumulation of lymph in the lower with lower limbs in more • Low literacy associated with

extremities due to the defective exertion poor economic status leads to
lymphatic vessels constraints in practising personal

• Oedema normally disappears on protection measures
elevation

Interaction Nil
with other
causes

Lymph- Main • Damage to the lymphatic system • Physical exertion • Poor economic conditions leading
oedema II1–4, 6, 7 causes caused by the filarial parasite • Occupational·weavers, tailors to creation of mosquitogenic

• Obstructive and immunological effects who tend to sit for a long time conditions favouring transmission
• Pitting–oedema with lower limbs in more • Low literacy associated with
• Accumulation of lymph in the lower exertion poor economic status leads to

extremities due to defective lymphatic constraints in practising personal
vessels protection measures

• Oedema volume increases following
each attack of ADL

Interaction Nil
with other
causes

Lymph- Main • Damage to the lymphatic system • Physical exertion • Poor economic conditions leading
oedema III1–4, 6–9 causes caused by the filarial parasite • Occupational·weavers, tailors to creation of mosquitogenic

• Obstructive and immunological effects who tend to sit for a long time conditions favouring transmission
• Oedema·non-pitting with lower limbs in more • Low literacy associated with
• Loss of barrier facilitates penetration exertion poor economic status leads to

of bacteria constraints in practising personal
• Accumulation of lymph in the lower protection measures

extremities due to defective lymphatic
vessels

• Oedema volume increases following
each attack of ADL

Interaction Bacteria enter the tissues through
with other entry lesions in the skin
causes

Lymph- Main • Damage to the lymphatic system • Physical exertion • Poor economic conditions leading
oedema IV1–4, 6–9 causes caused by the filarial parasite • Occupational·weavers, tailors to creation of mosquitogenic

• Obstructive and immunological effects who tend to sit for a long time conditions favouring transmission
• Oedema—non-pitting with lower limbs in more • Low literacy associated with poor
• Loss of barrier function facilitates exertion economic status leads to constraints

penetration of bacteria in practising personal protection
• Accumulation of lymph in the lower measures

extremities due to defective lymphatic
vessels

• Skin-fold thickening
• Hyperkeratosis
• Hypo- or hypertrichosis
• Pachyderma
• Pigmentary changes
• Chronic ulceration
• Epidermal and subepidermal nodules

(Cont.)
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Interaction Bacteria enter tissues through
with other entry lesions in the skin
causes

Hydrocele1–4,6–9 Main • Damage to the lymphatic system • Physical exertion • Poor economic conditions leading
causes caused by the filarial parasite • Occupational—vendors using to creation of mosquitogenic

• Obstructive and immunological effects bicycles conditions favouring transmission
• Accumulation of lymph in the scrotal • Low literacy associated with poor

sac due to the defective lymphatic economic status leads to constraints
vessels in practising personal protection

• Skin-fold thickening measures
Interaction Bacteria enter tissues through entry
with other lesions in the skin
causes

Table 5.2 (cont.) Causes of conditions (by significance) due to lymphatic filariasis

Direct Indirect Distant (sociopolitical, economic,
Condition Causes (normally clinical) (diet, exercise, alcohol) empowerment, gender, literacy, etc.)

Table 5.3 Interventions (by significance) for lymphatic filariasis

    Non-medical interventions

Outcomes Medical interventions Exercise Nutrition Other

ADL • Antibiotics (choice penicillin)
• Antipyretics
• Anti-inflammatory drugs

TPE • Anthelminthic drugs
• One course of DEC at 6 mg/kg

body weight per day for 12 days in three daily doses
• Non-responders?

Lymphoedema I • Elevation
• Manual massage
• DEC?

Lymphoedema II • Limb hygiene, elevation, management of ADL • Limb elevation
• Physiotherapy • Manual massage

Lymphoedema III • Limb hygiene, elevation, management of ADL • Limb elevation
• Physiotherapy • Manual massage
• Interferential therapy

Lymphoedema IV • Topical application of antibiotics
• Interferential therapy
• Limb hygiene, elevation, management of ADL
• Lymphonodal shunt

Hydrocele (filaricele) <15 cm Surgery

Hydrocele (filaricele) ≥15 cm Surgery

Chyluria Antibiotics to prevent secondary infection

ADL: adenolymphangitis; DEC: diethylcarbamazine; TPE: tropical pulmonary eosinophilia
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Table 5.4 Standard treatment protocols for lymphatic filariasis

Personnel (units
Condition of time and type) Tests (by type) Drugs (dosage, type and time) Inpatient stay

Asymptomatic Medical practitioner Night blood • One course of diethylcarbamazine Not required
mf carriers1–4 (peripheral) at 6 mg/kg body weight per day for

examination 12 days in three daily doses

ADL1–4 Medical practitioner Clinical signs • Antibiotics (choice penicillin) • Not required
and symptoms • Antipyretics • Anti-inflammatory drugs

TPE 1,10,11 Medical practitioner Differential and • Antihelminthic drugs Required in case of recurrent
absolute • One course of DEC at 6 mg/kg body weight attacks and breathing difficulty
eosinophil count per day for 12 days in three daily doses

• Non-responders?

Lymphoedema I1–4 Medical practitioner Clinical signs • Elevation Not required
and symptoms • Manual massage

• DEC

Lymphoedema II1–4 Medical practitioner Clinical signs • Limb hygiene, elevation, management of ADL Not required
and symptoms • Physiotherapy

Lymphoedema III1–4 Medical practitioner Clinical signs • Limb hygiene, elevation, management of ADL Not required
and symptoms • Physiotherapy

• Interferential therapy

Lymphoedema IV1–4,12 Medical practitioner Clinical signs • Topical application of antibiotics Required when lymphonodal
and symptoms • Interferential therapy shunt is performed

• Limb hygiene, elevation, management
of ADL

• Physiotherapy
• Lymphonodal shunt

Hydrocele Trained surgeon Clinical signs Surgery Required
(filaricele) and symptoms
<15 cm1–4

Hydrocele Trained surgeon Clinical signs Surgery Required
(filaricele) and symptoms
≥15 cm1–4

Chyluria1–4 Medical practitioner Urine test Antibiotics to prevent secondary infection Not required

ADL: adenolymphangitis; DEC: diethylcarbamazine; TPE: tropical pulmonary eosinophilia
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Controlling the HIV/AIDS epidemic in India

YING-RU J. LO, PADMAJA SHETTY, D.S.C. REDDY, SALIM HABAYEB

India is on the verge of having the greatest increase in the
estimated number of people living with HIV/AIDS (PLWHA)
in the world in the coming decades. With over 50 lakh
PLWHA, India currently has the world’s second largest
number of cases. The Indian National AIDS Control
Organization (NACO) projects that there will be 90 lakh
HIV cases by 2010 (NACO 2005). By some projections,
India is set to overtake South Africa as the country with the
highest number of HIV/AIDS cases. This will create untold
human suffering, cause severe stress on an already struggling
public health system and have a catastrophic financial
impact on families. One Indian study reports that families
affected by HIV/AIDS can, on an average, spend 49% of
household expenditure on treatment and this increases to
82% among low-income families (Duraisamy 2003).

In response, the Indian Government has undertaken a
massive prevention and treatment programme targeting
high-risk populations. The Government of India (GOI) has
pledged to provide free antiretroviral drugs to 100,000 AIDS
patients by the end of 2007. Global partners are also supporting
the country’s efforts to control the epidemic. Large-scale
prevention programmes are being funded through the Bill
and Melinda Gates Foundation and the Global Fund for
AIDS, TB and Malaria (GFATM).

In the midst of these actions, however, there remain
important systemic challenges to adequately scale-up the
HIV/AIDS response to meet the potential increase in the
epidemic in coming years. These challenges include, but
are not limited to, an adequate health workforce, responsive
infrastructure (including laboratory capabilities), compre-
hensive monitoring, and adequate and sustainable financing.
This paper aims to provide an overview of the trends and
characteristics of the HIV/AIDS epidemic in India, and the
response to the epidemic by the GOI. Experiences of other
countries in the region that have had success in controlling
epidemics in their countries are included for comparison.
Finally, the paper highlights some key health system
constraints that face India in its attempt to alleviate the
suffering of those living with HIV/AIDS and to meet the goal

of the Tenth Five-Year Plan of 0% increase in HIV/AIDS by
2007.

Method

This paper is based on a Medline search of original papers
and reviews, information obtained from the internet,
unpublished material, presentations and abstracts from
recent meetings, reports of NACO, and personal communi-
cations with several programme managers and clinicians
in India.

The global and regional HIV/AIDS situation

By the end of 2004, there were nearly 400 lakh PLWHAs
worldwide; 22 lakh of them were children. More than 30
lakh deaths occurred due to HIV/AIDS in 2004, and each
day nearly 14,000 new persons with HIV infections are
added, with more than half of these occurring among young
people under 25 years of age (UNAIDS 2004).

The South-East Asia Region (SEAR) is the second-most
affected after sub-Saharan Africa, with more than 60 lakh
PLWHA, 80% of whom live in India alone. There are multiple
and diverse HIV epidemics in SEAR. Due to the large and
dense population, and the presence of several factors that
favour the spread of HIV, including poverty, gender inequality,
mobility and social stigma, SEAR is likely to increasingly
suffer the brunt of the epidemic. The majority of HIV infections
in the region occur through unprotected sex between infected
men and women. Commercial sex and injecting drug use
are the main high-risk behaviours driving the HIV epidemic
in Asia. In areas where the prevalence of the HIV infection
has remained high among high-risk populations for some
years, the infection has spread to lower-risk populations.
There is a growing need for care and treatment of PLWHA
in SEAR with an estimated 920,000 individuals in need. It
is estimated that about 10% of eligible people are receiving
antiretroviral treatment (ART) in the region (WHO 2005).

Although effective interventions to prevent HIV transmission
and to provide care and treatment are currently being
implemented, the HIV epidemic has not reversed in Asia
with the notable exception of Thailand and Cambodia. The

World Health Organization
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key to success of the Thai HIV/AIDS control programme is
political commitment at the highest level and allocation of
sufficient resources for implementing a package of essential
interventions aiming at national coverage. In Thailand, all
sectors of society were involved in a multisectoral HIV/
AIDS control programme, including strong advocacy and
awareness campaigns. One key intervention was the targeted
condom programme which promoted condom use among
commercial sex workers (CSWs) in sex establishments,
combined with empowerment of sex workers, screening for
sexually transmitted infection (STI) and sanctions against
brothel owners who did not comply (the 100% Condom
Programme) (Rojanapithayakorn and Hanenberg 1996).
Other interventions were the general strengthening of STI
services, screening of blood units for blood-borne infections,
HIV counselling and testing, prevention of mother-to-child
transmission (PMTCT), a comprehensive continuum of care
and ART since the early 1990s. None of the interventions
was implemented in isolation but were part of a comprehensive
prevention, care and treatment programme along with a
strong HIV and STI surveillance system.

Recent epidemiological data from Cambodia indicate
that the HIV epidemic has halted and begun to reverse.
Cambodia followed the Thai example of establishing a
multisectoral AIDS Commission under the chairmanship of
the Prime Minister, allocating national resources, and
implementing a package of essential interventions along
with a strengthened advocacy and awareness campaign
and HIV/STI surveillance. The ‘100% Condom Programme’
is considered a key intervention contributing to the decreasing
trend of HIV prevalence.

Although some progress has been made to prevent sexual
transmission of HIV, HIV/AIDS among injecting drug users
(IDUs) remains a neglected issue. Evidence shows that the
HIV/AIDS epidemic among IDUs can be prevented, slowed,
stopped and even reversed. For example, Dhaka, Bangladesh
has maintained an HIV prevalence rate of below 5% among
IDUs. The epidemic among IDUs in Nepal appears to have
been delayed for several years. Studies in Asia have shown
that the frequently adopted strategies of reduction of drug
supply, enforcement of prohibitive laws and incarceration
or forced detoxification programmes as a means of HIV
prevention yield limited success (Centre for Harm Reduction
and the Burnet Institute 2002).

The HIV/AIDS situation in India

Since the discovery of the first AIDS case in India in a
female CSW in Tamil Nadu in 1986, HIV has now spread
to all the States. Nationally, the HIV prevalence among
adults (aged 15–49 years) is less than 1%, but with a
population of more than 100 crore, India has the world’s
second-largest number of PLWHA—an estimated 51.34
lakh by the end of 2004 (NACO 2005b). In six States—
Andhra Pradesh, Karnataka, Maharashtra, Manipur,

Nagaland and Tamil Nadu—the HIV epidemic is classified
as a generalized one, with more than 1% of women attending
antenatal clinics (ANCs) being infected and an HIV
prevalence among STI clinic patients of more than 5%.

The prevalence of HIV remains the highest among CSWs
and their clients, men who have sex with men (MSM), IDUs,
truck drivers and patients with STIs, whose behaviour puts
them at high risk for contracting HIV. Mumbai has the
country’s largest brothel-based sex industry, with over 15,000
sex workers. Up to 70% of sex workers in Mumbai are HIV
positive. Data on MSM and transgendered persons in
Mumbai found that 17% of men and 68% of transgendered
people were HIV positive. Twenty-two per cent of MSM
were married, and 44% had visited female CSWs (Ekstrand
et al. 2003). The IDU epidemic is perceived as a problem
mainly in the north-eastern States with a reported HIV
prevalence of more than 70% in sentinel surveillance sites
during the past years (Eicher et al. 2000). However, selected
surveys point out the increasing evidence of IDU in other
parts of India, including border areas. Major metropolitan
cities such as Mumbai, Kolkata, Chennai and Delhi have
seen a diffusion of injecting drug use within the past decade.
A recent study showed that among 4648 drug users interviewed
in 14 cities across the country, 43% had injected drugs
(National Household Survey 2002; Dorabjee and Samson
2000). By 2001, an estimated 15%–35% of truck drivers
nationwide were HIV positive (UNAIDS 2002). HIV infection
rates among STI patients were 19.6% in Andhra Pradesh
and 13% in Manipur (NACO 2005c).

In India, infection may be due to both HIV-1 and the less
pathogenic HIV-2. HIV-1 subtype C is predominant, while
HIV-1 A/C recombinants have been described in Maharashtra.
In the north-eastern States, other subtypes are present, including
subtype B’ (similar to the subtype found in Thai IDUs),
E, C and B’/C recombinants.

AIDS case reporting

By the end of December 2004, 96,978 AIDS cases had been
reported to NACO, with a significant increase in recent
years, reflecting both the progression of the epidemic and
the improvement in AIDS case reporting. The highest number
of reported cases is among the 15–49 years age group. The
overall male-to-female ratio showed a declining trend from
3.7 in 1998 to 2.3 in 2003 (NACO 2005).

HIV sentinel surveillance

Conducting HIV sentinel surveillance (HSS) in a country as
enormous and diverse as India is a massive undertaking. In
1994, HSS was conducted in 55 sites and expanded to 180
sites in 1998. In 2003, 455 sites were conducting surveillance
(NACO 2004). India’s HSS system uses anonymous, unlinked
blood sample screening for HIV antibodies to estimate the
prevalence of HIV population groups in various States.
Surveys are now conducted annually, and survey sites include
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STI clinics and ANC, as well as sites that work with IDUs,
CSWs and MSM. The most recent round of HSS was
completed in 670 sites in 2004. These sites included 166 STI
clinics, 271 ANCs, 124 rural ANC sites, 13 sites where
IDUs were surveyed, 3 sites for MSM and 2 sites for CSWs
(NACO 2004). The national working group on HIV
estimations and projections commended NACO for adding
sites that target IDUs, CSWs and MSM in addition to ANC
and STI sites, to better monitor the trend of the HIV epidemic.
The quality of HIV surveillance in India was described by
an expert team of UNAIDS and WHO in 2001 as having
the basic components of a high-quality surveillance system
but lacking adequate representation, which has since been
improved by adding rural sites and sites for core risk groups,
and increasing the total number of sites.

Behavioural surveillance

NACO undertook the National Baseline Behavioural
Surveillance Survey (BSS) from April through September
2001. Four groups were surveyed: general population, CSWs
and their clients, MSM and IDUs. The general population
included 3832 respondents 15–49 years of age (1916 males
and 1916 females) with an equal number from urban and
rural areas. A total of 5648 clients of CSWs and 5572
female CSWs were interviewed. In addition, control groups
of CSWs were surveyed in Delhi, Mumbai, Kolkata and
Andhra Pradesh, covering 1087 respondents. A total of
1387 MSM and 1355 IDUs were interviewed across all
sampling units.

The National BSS found that the overall awareness of
HIV/AIDS in India is 86%, though variance among States
is significant (range 53.7%–99.2%) with major urban–
rural (91%–74.6%) and gender differences (male-to-female:
86.2 to 73.1) (NACO 2001). Awareness among CSWs (94%),
MSM (97%) and IDUs (97%) was much higher than in the
general population. The high level of awareness contrasts
with the low proportion of condom use during the last sexual
contact in high-risk behaviour groups. Among CSWs, 50%
reported consistent condom use with paying clients in the
past 30 days. Among those brothel-based sex workers who
had sex with a non-paying partner in the 3 months before
the survey, only 21% reported using condoms consistently.
Among MSM who had commercial sex in the month before
the survey, only 13% reported consistent condom use with
commercial male partners. This contrasts with the figure of
30% of MSM reporting consistent condom use with a non-
commercial male partner in the month before the survey.
Among the IDUs who reported sex with any non-regular
partner in the 12 months before the survey, just 12% reported
using condoms consistently with these partners (NACO 2001;
NACO 2002).

The BSS found that among IDUs, 45.2% injected two to
three times a day, whereas 16.1% injected more frequently.
The majority of drug users in India are males. However, use
of drug treatment data may underestimate the number of

female drug users, who remain a hidden population. Women
seeking assistance for drug use face heavy stigma and
discrimination, and their ability to access treatment is hindered
by their myriad responsibilities and workload (e.g. child
care). Drug abuse by women in the north-east is believed to
be growing (UNODC 2003).

Data from the BSS indicate some overlap between sex
work and injecting drug use. Of the 6% of CSWs reporting
ever trying any addictive drugs, almost one-third had injected
drugs in the past 12 months.

High-risk behaviour groups such as sex workers, MSM
and IDUs are populations that are difficult to access. Although
sex work is not illegal, concomitant activities including
soliciting and brothel-keeping are penalized. The Human
Rights Watch (HRW) reports that Indian CSWs are treated
with contempt and commonly subjected to violations of
their fundamental rights by the police, both at the time of
their arrest and while in detention. HRW also documents
increasing violence against outreach workers and peer
educators who work with CSWs and MSM. The national
BSS found that 61% of female CSWs were illiterate.
Homosexuality is a taboo topic in India, and MSM are
severely marginalized. Injecting drug use is illegal and
strategies focus on reduction of drug supply, enforcement of
prohibitive laws and incarceration. Because of complex
social and political dynamics, reaching CSWs, MSM and
IDUs with HIV prevention services remains a major
challenge.

HIV/AIDS estimations

India’s HIV prevalence estimates are based on HSS taking
into account certain assumptions such as STI prevalence in
urban and rural areas, urban–rural differentials in HIV
prevalence among STI patients, HIV prevalence among
ANC patients, female-to-male differential in STI patients
and HIV prevalence rates. Additional data are derived
from targeted intervention sites and community-based studies
on STI (Fig. 1). The assumptions were refined and validated
in 2003. The latest HIV estimate in India for 2004 is 51.34
lakh.

The evolution of the HIV/AIDS programme in India

Since the first cases of AIDS were reported in India, the GOI
and society have addressed the epidemic with increasing
concern and resources.

National AIDS Committee

To formulate a strategy for the implementation of an HIV/
AIDS prevention and control programme, the Ministry of
Health and Family Welfare constituted the National AIDS
Committee in 1986, under the chairmanship of the Union
Ministry of Health and Family Welfare. The Committee
brought together various ministries, non-governmental
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organizations (NGOs) and private institutions for effective
coordination of programme implementation. The Committee
acts as the highest-level body to oversee the performance of
the Programme, to provide overall policy directions, and
to forge multisectoral collaboration (NACO 2005).

Medium-term plan for HIV/AIDS control

In 1989, with the support of WHO, a medium-term plan for
HIV/AIDS control was developed with a US$ 10 million
budget provided from external sources. This plan was
implemented in 4 States and Union Territories (UTs) that
were most affected, namely Maharashtra, Tamil Nadu,
West Bengal, Manipur and Delhi. Initial activities focused
on the reinforcement of programme management capacities
as well as targeted education and awareness campaigns
(IEC) and surveillance.

Phase I of the National AIDS Control Programme

Following a series of discussions with the World Bank and
WHO, GOI prepared a comprehensive five-year (1992–
97) National Strategic Plan for the Prevention and Control
of HIV/AIDS Phase I. This brought about the establishment
of the NACO. During this stage, activities focused on
preventing transmission of HIV through blood and blood
products, control of hospital infections, increasing awareness
of the dangers of unsafe sexual behaviours with multiple
partners and sharing of needles for injecting drugs and
strengthening of clinical services for both STI and HIV/
AIDS (World Bank 2003; NACO 2005d).

 Efforts to reduce bottlenecks in the implementation of
the Programme were further strengthened with the formation
of the State AIDS Societies with decentralized administrative
and financial power for more focused programme imple-
mentation to address priority issues at the local level.

Phase II of the National AIDS Control Programme

Phase II of the National AIDS Control Programme (NACP)
began in 1999. It is a completely centrally sponsored scheme

implemented in 35 States and UTs by the State AIDS Control
Societies and municipal corporations in the cities.

NACO assumed the responsibility for activities such as
epidemiological surveillance for STIs and HIV/AIDS, training
and capacity building, operational research, and monitoring
and evaluation. NACO is also responsible for policy-level
guidance, overseeing of the programme, allocation of public
funds to the States, approval of proposed control activities
and coordination with other donor partners. NACO works
closely with the States and coordinates advocacy meetings.
In 2002, the Government finalized and released the National
AIDS Control Policy and the National Blood Policy. These
policies were drafted following a wide range of consultations
with governmental organizations (GOs) and NGOs, experts
and partner agencies (Table 1) (Over et al. 2004).

Programme implementation largely depends on the
capacities of State AIDS Control Societies, political commit-
ment and administrative leadership, which vary across States.
Administrative and financial management capabilities have
been strengthened, but technical and management assistance
are needed, mostly in strategic planning, priority setting
and provision of key service delivery inputs to scaling-up
interventions through public and private sector agencies.

The NACP is now planning Phase III, starting in 2006.

Targeted interventions to prevent HIV transmission

The main strategy in India to implement targeted interventions
is to work through NGOs. By the end of 2004 (Khera et al.
2005), the State AIDS Control Societies had identified 930
NGOs to deliver targeted interventions among high-risk
groups (Fig. 2). NACO estimates that 22 lakh people in
high-risk groups/bridge populations were covered in 2004.
These NGOs need technical support in understanding the
complexities of HIV/AIDS issues and inputs for accelerating

Fig. 1 HIV estimations in India 1998–2004

Source: National AIDS Control Organization 2005b
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Table 1. Objectives of the national HIV/AIDS policy

1. Prevent the spread of HIV/AIDS and reduce its personal and social
impact. The main activities include control of STIs; promotion of condom
use; provision of HIV testing and counselling, care, and support for
people with HIV/AIDS; surveillance; harm reduction for injecting drug
users; provision of safe blood and blood products; and support for
research and development.

2. Generate ownership of the control programme by governmental and non-
governmental organizations at the national, State and local levels.

3. Create an enabling environment for prevention and treatment efforts.
4. Decentralize HIV/AIDS control activities.
5. Strengthen programme management at all levels; promote introduction of

control activities in other government programmes.
6. Provide support to vulnerable groups.
7. Provide support including treatment to people with HIV/AIDS.
8. Work with multilateral and bilateral donors.
9. Promote better understanding of HIV/AIDS, especially among high-risk

groups.

Source: Over et al. 2004
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prevention-oriented outcomes. The interventions are aimed
at CSWs, migrant workers, truckers, street children, MSM,
IDUs and prisoners, mainly to decrease transmission by
reducing high-risk behaviours.

Sex workers and their clients (specifically truck drivers)

The southern State of Tamil Nadu was one of the earliest
to be affected by the HIV epidemic. The State Government
joined with community groups and other partners to confront
the epidemic, running high-profile public campaigns to
discourage risky sexual behaviour and making condoms,
STI screening and treatment services readily available for
those in need. The result has been a significant drop in at-
risk sexual behaviour. Figure 3 shows data from a BSS
survey among truck drivers and their helpers in Tamil
Nadu. In 1996, before the prevention campaigns began,
30% of these men reported sex with a female sex worker in
the preceding 12 months, and just over half of them had
used a condom at the last sexual contact. This suggests that
nearly 14% of truck drivers reported recent unprotected sex
with a sex worker. By 2002, this figure had fallen to 2%,
partly because there was less sex with a CSW and because
condom use rose from 55% to over 90% during the 6 years
of prevention programming (MAP 2004).

In 1992, the All India Institute of Hygiene and Public
Health launched a programme to reduce the transmission
of HIV in Sonagachi, a red-light district in central Kolkata.
The project began with two key interventions: a health
clinic and outreach activities by peer educators. In 1992,
consistent condom use with clients in Sonagachi was 1%.
By 1998, this figure had reached 50%. During the same
period, syphilis prevalence among CSWs covered by the
project fell from 25% to 11%. In 1998, HIV prevalence
among CSWs was 5%. A key element of success in the
Sonagachi Project has been the participation of CSWs. The
Sonagachi model for increasing condom use and maintaining
low HIV prevalence rates among sex workers has been
successfully implemented in other Indian settings, including
in West Bengal (Basu et al. 2004).

Injecting drug use

The Indian Ministry of Social Justice and Empowerment
has established 450 drug de-addiction centres in partnership
with NACO. Only 100 of these centres are staffed with an
outreach worker.

The NACO supports harm-reduction activities provided
by NGOs. Common activities include needle and syringe
exchange programmes (NSEP), substitution therapy, de-
addiction, peer education and outreach, primary health
care, counselling, drop-in centres and vocational rehabili-
tation programmes. NACO had approved NSEP operating
in Manipur, New Delhi, Mumbai, Kolkata and Chennai.
Substitution therapy with the use of sublingual buprenorphine
is currently ongoing in five major Indian cities: New Delhi,
Kolkata, Imphal, Mumbai and Chennai.

HIV/AIDS prevention and care services in the State of
Manipur seem well established. In 1996, Manipur was the
first State in India to formulate a State AIDS Policy (SAP),
which explicitly included a ‘harm reduction’ approach to
HIV/AIDS prevention among IDUs. Since 1998, the
Manipur State AIDS Control Society has implemented a
rapid intervention and care programme in partnership
with 10 NGOs. The programme is a comprehensive strategy
to prevent HIV/AIDS and provide care for those affected
in Manipur. Its components are NSEP, condom promotion
and provision, referral for HIV testing, STI treatment,
home-based care and counselling. Even though the
programme had limited geographical coverage within
Manipur, it was one of the largest harm reduction efforts
in Asia (Sharma et al. 2003). It has been reported that
while heroin injectors may use the drug two to four times
a day, those using buprenorphine and pharmaceutical mixes
tend to inject less frequently as a result of the longer effect
of these drugs. There is a discernible shift from injecting
pure heroin to pharmaceuticals (Kumar et al. 2000; Kumar
2000).

The key challenge in scaling up targeted interventions is
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to understand the level of effort needed, identify the size and
location of high-risk groups/populations, determine what
activities are required to expand the coverage of interventions
targeting high-risk populations, and identify and contract a
sufficient number of credible and committed NGOs to deliver
those targeted interventions. In addition, monitoring of the
performance of the programme is required. It remains
absolutely critical to scale up well-designed and high-quality
targeted interventions with adequate coverage.

HIV testing and counselling

NACO has been expanding Voluntary Counselling and
Testing Centres (VCTC) since 1998. Significant progress
has been made during 2003–04 with the technical support
of WHO and UNAIDS. Seven hundred and nine VCTCs
have been established nationwide (655 in NACO and 74 in
other GOI settings). All districts in the six high-prevalence
States have at least one VCTC. Since 2001, the total number
of clients tested was more than 19.2 lakh; 80% received
pre-test counselling and 13.5% tested HIV positive. During
2002–04, the proportion of those receiving pre-test coun-
selling out of those being tested for HIV has increased from
61% to 96%. The proportion of HIV-seropositive persons
remained around 13%–14% during that time (Fig. 4).

Although the availability of VCTC increased under the
project, the number of trained counsellors is insufficient. NACO
is planning to expand VCTC to the subdistrict level in all States
to improve the accessibility of services. A monitoring and
supervision system for the performance and quality of VCTC
has now been established. Although NACO is scaling-up training
and improving the quality of HIV testing and counselling in
the public sector, the quality is very limited or unknown in the
private sector with no regulating mechanism in place.

Prevention of mother-to-child transmission

With the support of UNICEF, NACO launched the national
prevention of parent-to-child transmission (PPTCT) prog-
ramme. The key components included antenatal care, HIV
counselling and testing, safe delivery practices, administering
nevirapine (NVP) to the mother and baby, and counselling
for infant feeding options. The Programme covers 286
institutions including nationwide private and government
medical colleges and all the districts in the six high-prevalence
States of India. A summary of data collected during the
period from January to September 2004 shows that out of
the 1,962,255 women registered with the PPTCT Prog-
ramme, 74% of women received counselling. The HIV
testing acceptance rate was good (86%) but with great
variations from State to State and from institution to
institution. The overall prevalence observed is around 1.3%
with State-wise variation. However, intervention uptake is
moderate with only 41% of seropositive mother–baby pairs
receiving nevirapine (Fig. 5).

Care and treatment

Since the launch of the second phase of the NACP in 1999,
the GOI has demonstrated its commitment to provide low-
cost care to PLWHA. This is reflected in the allocation of
12% of NACO’s budget to care and support. The GOI
started these activities with 25 community HIV/AIDS care
centres across the country. A substantial amount of HIV/
AIDS care and support is provided by NGOs and community-
based organizations, including associations of PLWHA.
These organizations deliver nutrition information, counselling
for PLWHA and their families, school fee support, vocational
training and, in some cases, provision of drugs for oppor-
tunistic infections (OIs). However, they struggle with highly
inadequate financial and human resources, coupled with
an increasing demand for their services. Many PLWHA
experience difficulty in accessing such services because of
the social stigma associated with HIV/AIDS (Solomon et
al. 2002).

As mentioned earlier, 12% of NACO’s budget is allocated
to HIV/AIDS care, including prevention and treatment of
OIs (about 16% of the total budget of the World Bank HIV/

Women who registered in antenatal clinic 1,962,555

Counselled 1,452,976 (74%)

HIV tested 1,253,462 (86%)

HIV-positive 16,811 (1.3%)

Took nevirapine 6955 (41%)

Fig 5. Prevention of parent-to-child transmission 2000–September 2004

Source: National AIDS Control Organization 2004
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AIDS loan is designated for medicines to treat OIs). NACO’s
care strategy covers 30% of an estimated 500,000 PLWHA
who seek treatment at government-run and some selected
NGO hospitals (Over et al. 2004).

India’s 2002 proposal to the GFATM states that only
1500 PLWHA are receiving (and adhering to) ART, and that
another 8000–10,000 are intermittent users or poorly adherent
(Kumarasamy et al. 1999). ART so far has primarily been
prescribed for those who can pay or who are enrolled in
research studies (Ekstrand et al. 2003).

During 2004, India made impressive progress in a short
span of time since the announcement of a free ART prog-
ramme on 1 December 2003. The target is that 100,000
patients should receive ART by the end of 2007. The GOI,
with support from WHO, has held national and subnational
technical consultations and review meetings, developed
national treatment guidelines, prepared training materials
and built up the capacity of medical teams. The free ART
Programme was launched in April 2004 at eight tertiary
hospitals in the six high-prevalence States of India plus the
capital city, Delhi. Antiretroviral drugs were procured with
the help of WHO. It is planned that by the end of 2005, the
Programme will be expanded to 50 sites across the country
and, by the end of 2005, to 50–100 tertiary hospitals. The
remarkable progress made in such a short period of time is
the result of administrative commitment, strategic planning,
partnerships and, most importantly, the sheer hard work
and compassion of the health workers at all levels. As of
April 2005, a total of 7029 PLWHA have started treatment
in the NACO-supported programme—34% of women and
4% children (NACO 2005). Analysis of data from a cohort
of 143 patients from Tambaram, Chennai showed a three-
fold increase in CD4 counts after 6 months of treatment,
indicating marked clinical improvement after ART (Fig. 6).

Adherence and resistance

Treatment adherence is a critical issue. Poor adherence to
ART leads both to poor clinical outcomes and to the
transmission of drug-resistant viral strains, thus lowering
the effectiveness of ART in the infected population. These

considerations strongly suggest that ART programmes should
invest sufficient resources in supporting high levels of
adherence to counselling and monitoring. Concerns about
adherence and the spread of resistant viral strains may be
particularly pertinent in India because the generic, low-
cost, triple-drug formulations available in India include
non-nucleoside reverse transcriptase inhibitors (NNRTI)
such as nevirapine. Evidence suggests that an easily acquired
single-point mutation can confer resistance to all the agents
in the NNRTI class when the virus becomes resistant to
nevirapine alone.

Although too few studies have been published on adherence
to ART in resource-poor countries to draw firm conclusions,
the results generated so far suggest that adherence rates are
similar in resource-rich and resource-limited countries.
Although high levels of adherence can be achieved, a wide
range of adherence levels has been reported in both
industrialized and developing countries. Drug cost can be
a significant barrier to adherence. In a study on 100 patients
on triple-drug ART treatment in India, 60% stopped
treatment within a few months because of the high cost and
because they preferred to take alternative treatment. Thus,
operational research to identify effective adherence techniques
specific to India is warranted (Ekstrand et al. 2003).

Access to medicines

The GOI has a mandate to provide access to treatment to
all the employees working in various Central Government
departments (Over et al. 2004). Some public sector provision
is made through Central Government Health Scheme
(CGHS), Employees’ State Insurance Scheme (ESIS, the
country’s social security programme), the Railways and
the Department of Defence. NACO has committed Rs 20
crore to antiretroviral medicines covering 25,000 PLWHA
for the fiscal year 2005 in addition to GFATM funds.

To reduce prices, the Government is making efforts to
exempt customs and excise duties on all antiretroviral drugs
available in India. Indian pharmaceutical companies are
currently manufacturing generic versions of ART and selling
them at less than US$ 1 a day. The manufacture of generic
ART drugs has been an essential element in the dramatic
reduction of drug prices. However, India signed the agreement
on Trade-Related Aspects of Intellectual Property Rights
(TRIPS) as a member of the World Trade Organization in
1994. As a result, India had to change its patent law on 1
January 2005. In consequence, while Indian manufacturers
may continue their existing production of generic versions
of drugs that have been patented elsewhere in the world
between January 1995 and December 2004, they may not
be able to initiate the production of additional generic versions
of drugs that fall into this category. This may affect some
ART drugs, notably those used in second-line treatment
regimens. Furthermore, future antiretroviral agents that
may be developed will be even more affected; they will
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receive a 20-year patent protection in India, and Indian
companies will only be able to produce and sell generic
versions of such new drugs after the relevant patents expire.
These changes will affect not only the cost of ART programmes
in India, but also in countries supplied inexpensive ART
drugs by Indian companies.

Health system challenges to scaling up

India’s public health system has struggled to provide a
basic level of care for the poor and marginalized and, in the
wake of a growing epidemic, the system will be under
considerable more stress to provide testing, counselling,
prevention, education, treatment and palliative care in a
coordinated and sustained manner. The reasons for system
constraints on scaling up HIV/AIDS interventions are
complex, and reflect a number of broader public health
system challenges as well as social challenges such as stigma
and social exclusion.

Working Group 5 of the Commission on Macroeconomics
and Health (Jha and Mills 2002) described the health system
constraints that need to be removed to expand access to
interventions at several levels, from the level of governance,
public policies cutting across sectors, and health sector policy
and strategic management to the levels of health services
delivery, and community and household participation. This
systematic review of constraints was applied to the scaling
up of HIV/AIDS interventions in India and a modified and
expanded version is presented in Table 2 (Sheshadri 2001).

The matrix is not exhaustive and the GOI and partners
have made significant progress on many of these factors, as
can be seen by the escalating control efforts over the past few
years. Of course, the systemic challenges to the scaling up of
HIV/AIDS mirror the broader public health system constraints
that impact the prevention and care of any disease. For the
purposes of this report, we will focus on issues at the level of
health service delivery that have a significant impact on the
control of the HIV/AIDS epidemic, including monitoring of
the epidemic and impact of interventions, human resources,
and the role of the private sector and NGOs.

Monitoring the epidemic

Tracking the epidemic and implementing effective programmes
is made even more complex by the fact that the epidemic
can be described as several localized subepidemics repre-
senting diverse risk factors and socioeconomic settings. A
reliable and regular surveillance and data collection system
on the prevalence, distribution and modes of transmission
of HIV/AIDS is necessary for effective setting of priorities
and planning a responsive control strategy (Bajpai and
Goyal 2004). As described previously, NACO has expanded
the sentinel surveillance programme in ANC and STI clinics.
Still, it is generally thought that there is a need to strengthen
and address the gaps in the surveillance system in the
following areas:

• Conduct BSS at regular intervals;
• Expand sentinel surveillance to better represent high-risk

groups including IDUs, CSW and MSM, and improve
the mapping and size estimation of high-risk groups;

• Initiate better STI surveillance as an objective marker of
behavioural change;

• Establish the pattern of disease in rural and migratory
populations, high-risk occupational groups and other
difficult-to-access groups;

• Understand the factors contributing to transmission of
the disease from high-risk to low-risk groups;

• Carry out systematic data collection from private sector
settings through establishment of public–private partner-
ships in surveillance (the private sector delivers over
80% of health care in India overall and delivers care to
80% of patients seeking treatment for STIs) (Ekstrand
et al. 2003);

• Carry out external validation of the findings of the current
surveillance system.

Data collection on the HIV/AIDS epidemic at the State
and district levels is the key to effective planning and
management in a decentralized programme, which needs to
be operationalized by capacity building of personnel in
State AIDS Control Societies. Tamil Nadu’s early success in

Table 2. Health system constraints to scaling up HIV/AIDS interventions

Governance and overall • Political will and commitment
policy framework • Unwillingness of bureaucrats to involve themselves in a programme perceived as dealing with a taboo subject

• Lack of a sense of urgency to tackle the impending epidemic

Health sector policy and • Unpredictable funding from the Centre to the States
strategic management • Inadequate technical and management capacity of programme managers

• Inadequate advocacy efforts and sense of ownership at the State level

Health service delivery • Inadequate capacity in terms of people who could manage the process as well as organizations such as NGOs to
effectively implement well-designed programmes, for example, targeted interventions, care

• Inadequate capacity for maintaining an accurate database and tracking the epidemic
• Inability to regulate or monitor the provision of services by the private sector

Community/household • Non-availability of effective NGOs in high-risk areas due to lack of funding for such activities in the past
demand/impact • Lack of awareness among community members and implementers of the risk and unwillingness to admit that this is

possible in their community
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controlling the epidemic has been well recognized. The
State’s success has been attributed to an early autonomous
and comprehensive strategy that built capacity on many
levels including programme management, targeted interven-
tions, community awareness and support, and surveillance.
The Tamil Nadu State AIDS Control Society initiated a
systematic data collection system early on, which included
behaviour, awareness and sentinel surveys. These early
surveillance efforts increased the understanding of the
epidemic patterns, including spread to the general population,
especially women and the increase in rural prevalence,
helping to target the interventions by the State’s AIDS control
effort (Sheshadri 2001).

The surveillance for AIDS and STI, though started during
the first phase of the Programme, needs strengthening. The
number of cases with both STI and AIDS may not be accurate
since the shame and stigma associated with these diseases
deter patients from accessing government health services,
and the majority seek relief from private practitioners who
may not be qualified. Since there is no regulatory mechanism
for obtaining information from NGOs and private clinics or
testing centres, many cases are missed out.

Monitoring the programme

The effective implementation of ARV therapy is complicated
by a lack of public infrastructure for monitoring adherence
and resistance to, and outcomes of, therapy. Monitoring
requires laboratory capabilities to confirm CD4 count levels,
and the infrastructure and human resources to follow up
adverse effects and patient tolerance to drug regimens. In
light of the growing prevalence of drug-resistant HIV strains
worldwide, the health system’s capability to monitor and
ensure drug availability and patient adherence to therapy
is vital. Further, surveillance and evaluation of the impact
and effectiveness of treatment of opportunistic infections as
well as the interaction of other interventions in areas such
as nutrition and sanitation also need to be targeted (Willbond
et al. 2001).

Another area where monitoring is vital is the evaluation
of the impact of an increasing emphasis on treatment and
prevention, both at a programme level and with respect to
personal behaviour. The strengthening of behavioural surveys
will be important to monitor any decrease in preventive
activities or increase in high-risk behaviours stemming from
increased availability of treatment (Over et al. 2004).

Human resources and facilities

In an environment where access to primary care centres
and health care workers is already low, an epidemic such
as HIV/AIDS can put massive pressure on an already stretched
Indian public health system. The related increases in deaths
and infections will stress capacities of both primary care
clinics and hospitals. Additionally, the public health system
in India is experiencing critical staff shortage, especially in

rural areas. Public health care staffing suffers from a lack
of equitable geographic distribution, absenteeism, and
monitoring of competence and quality of care. One estimate
reports that out of almost 30,000 rural health posts for
doctors, over 4000 remain unfilled and about 40% absente-
eism has been estimated among doctors and other health
care workers (Willbond et al. 2001). An unregulated and,
for the most part, unaccountable health work force in the
public and private sectors makes it difficult to monitor the
impact and effectiveness of health service delivery.

Specifically, human resources for HIV/AIDS require
specialized training in the disease, its risk factors and treatment
options. Although India has a large pool of doctors and
other health professionals, practical experience in the clinical
management of AIDS patients or ART is limited (WHO
2003). Without the appropriate incentives, adequate training,
and systematic tracking of health facilities and staff, successful
expansion of the control programme will not be feasible.
Prescriptions of wrong drug combinations or dosages and
the inability to follow up patient treatment regimens decrease
the effectiveness of treatment and increase the risk of drug
resistance (Cohen 2004).

Role of the private sector and NGOs

The private sector in India plays a large and important role
in the delivery of health care and is, overall, an important
partner of the GOI in the care of patients with HIV/AIDS
and associated infections. It has been estimated that 80%
of doctors, 75% of dispensaries and 60% of hospitals in
India are in the private sector (Ekstrand et al. 2003).

However, the prominence of the private sector in health
delivery in India has also been an area of concern. Many
Indian doctors and government officials believe that greater
access to ART could lead, particularly in the largely
unregulated private sector, to faulty prescription practices
that might set the stage for the emergence of drug-resistant
HIV strains (Mudur 2002). These concerns are reflected in
the findings of a recent multicentric study of the causes of
failure of ART in India. In the study, led by the personnel of
the Grant Medical College and GT Hospital in Mumbai,
only 10% of the patients were counselled before initiating
ART. Adherence was observed in only 10% and all were on
suboptimal regimens (Saple et al. 2002).

Another study led by this hospital examined the knowledge
and practices of family physicians and consultants in three
low- and high-prevalence States each. In the low-prevalence
States, 70% of family physicians were unaware of the
availability of an HIV-ELISA test, and 80% unaware of the
various ARTs available except zidovudine (ZDV). CD4
counts and viral load monitoring facilities are unavailable
and counselling concepts alien. In high-prevalence States,
85% of family physicians knew of ELISA and the Western
blot tests. Elementary counselling concepts are known but
seldom practised. Parameters to initiate therapy, drug
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regimens, drug combinations and patient monitoring are
poorly known. About 5% of family physicians attempt to
use ART, with ZDV+3TC the most frequently used regimen,
though monotherapy is also common. Internists, chest
physicians and dermatologists/venereologists also practise
HIV medicine, but only 60% of them know of HIV/AIDS
drugs and regimens. Their knowledge of patient selection
criteria and monitoring, including CD4 counts and viral
load, is very limited. Over 90% are not familiar with salvage
therapy (Vaidya and Deshpande 2002; Brugha 2002). Without
more accountability from the private sector and better data
from these sites, it is difficult to accurately say what percentage
of HIV/AIDS diagnoses, treatment and care is imparted by
the private sector and what is the impact. Therefore, capacity
building should include strengthening the private sector.

As described previously, NACO has actively promoted
community-based organizations and NGOs. NGOs are an
integral partner in the scaling up of HIV/AIDS interventions,
especially in their role as primary implementers of community-
level interventions. The involvement of NGOs strengthens
the implementation of the control programme at the
grassroots level, improves its reach to marginalized popula-
tions and promotes greater community partnership and
ownership. This involvement complements the decentralized
approach through the State AIDS Control Societies. NGOs
are involved in all aspects of HIV/AIDS control, including
education, counselling, treatment and social support,
especially among high-risk groups and schoolchildren
through the School AIDS Education Programme (NACO
2005).

Capacity building should therefore include strengthening
the role of NGOs at all levels of the control strategy—in
policy development, implementation and evaluation of
programmes—so that targeted interventions reach those
most in need and greater political commitment and action
can be advocated.

Financing challenges

If uncontrolled, the HIV/AIDS epidemic can have serious
economic challenges for India, especially at the household
level. The need for responsive, effective, and sustained
preventive and treatment interventions necessitates commit-
ment of national resources as well as sustained collaboration
with international and national partners. Though the cost
of treatment has been drastically reduced with the advent
of generic drug production in India, the cost of therapy is
still too expensive for millions of individuals and thus needs
to be funded through public and other sources. As India’s
commitment to controlling HIV/AIDS and improving the
quality of life of those suffering from the disease is growing,
so are the challenges to finance the Programme.

Health sector resources

The GOI has expressed its commitment to increase its

spending on social services including health, and to target
the protection of the most vulnerable from the burden of
expenditure on health. Currently, India spends 6.1% of its
GDP on health (US$ 30 per capita). Of the total amount
spent on health, general government expenditure accounts
for 21.3% (US$ 6 per capita), while private spending
contributes 78.7%. This is similar to what can be found in
many developing countries where private health expenditure
constitutes 73% of the total health expenditure (WHO 2004).

States account for 51% of general government spending
and fund about 75% of total public health expenditures
(World Bank 2001). However, the proportion of health to
total expenditure in States through the 1990s actually
declined from 6%–7% to just over 5% (Misra et al. 2003).
Moreover, the level of Central Government spending for the
States has not been found to reflect ‘differences in health
needs, performance of health systems or the amount of fiscal
effort put in by the States’ (Peters et al. 2003).

Of private expenditure, the majority is in the form of
regressive out-of-pocket (OOP) spending (98% of private
expenditure). This scenario is a familiar one in developing
countries. Poor households are the most likely to require
basic, essential services and the most likely to be pushed
into poverty (or deeper into poverty) by OOP health spending.
In 1995–96, nearly 40% of Indians who were hospitalized
fell into debt to pay for hospital expenditures and nearly
one-quarter fell below the poverty line as a result (Peters et
al. 2002). A recent World Bank study on India concludes
that OOP health expenses may push 2.2% of the population
below the poverty line each year (World Bank 2001)

Over the past year, the GOI has made a commitment to
increase investments in the health sector. In fact, this
commitment has been promoted through the Government’s
Common Minimum Programme (CMP). The health component
of the CMP calls for a doubling of public health spending
over the next five years (with a focus on primary health care
and communicable diseases), the development of a Universal
Health Insurance scheme and increased emphasis on the
poorest, least serviced districts. In its most recent budget, the
Government has pledged an increase of Rs 10,280 crore for
health.

Spending on HIV/AIDS

The NACP, including the National AIDS Control Project
Phase II, and related projects by the US Agency for
International Development (USAID) and the UK Department
for International Development (DFID) require funding of
Rs 1425 crore (phased in 1999–2005), of which a majority
(Rs 1155 crore) is a combination of World Bank IDA credit
(Rs 959 crore) and Government spending (Table 3). The
funding that is allocated to each programme component is
shown in Table 4. NACO has committed Rs 20 crore for
antiretroviral medicines covering 25,000 PLWHA for the
fiscal year 2005, in addition to GFATM funds.

Several donors have increased their funding for targeted
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intervention programmes in India. The Bill and Melinda
Gates Foundation has committed US$ 200 million to the
initial 5 years of the Avahan Programme to reduce HIV-1
and STI transmission in selected high-risk populations
(primarily female sex workers and their clients, and IUDs)
in 65 high-prevalence districts in 4 States. The Programme
will also support monitoring through behavioural and
biological surveys. The Global Fund has approved US$ 100
million to India for counselling pregnant women and their
families, and treatment to prevent MTCT. Such focused
intervention strategies are supported by models that show
upto 80% reduction in HIV incidence over the next three
decades with consistent, high levels of condom use by CSWs,
levels that are achievable with currently available interven-
tions (Nagelkerke et al. 2002).

Though beyond the scope of this report, several challenges
must be addressed, which have important implications for
the sustainability of the scaling up and public financing of
ART, even with subsidization of costs by external partners.
These challenges include the implications of TRIPS-induced
patent protection on the cost of drugs, facilities for testing
and counselling, laboratory support for the monitoring of
CD4 counts, training of and access to trained health care
workers, and sustained strategies for procurement, transporta-
tion, and storage of medications. Already several countries
such as Brazil have seen a massive increase in demand after
the introduction of free or low-cost treatment (Willbond et
al. 2001).

 Overall, the per capita AIDS-related spending in India
is lower than other countries that have had success in
controlling their epidemic. India spends US$ 0.17 per person,
as compared to US$ 0.55 in Thailand and US$ 1.85 in
Uganda (The Economist 2004). Scaling up of the HIV/AIDS
control intervention will require high expenditure and
innovative schemes to protect poor families from an even
greater financial burden. More information is needed on the
HIV/AIDS budget to adequately comment on the efficiency
in allocating resources or financing gaps. Also, further directed
cost analysis is required to evaluate the financing of the
scaling up of HIV/AIDS interventions in relation to the
limited financial resources and capacity of overall health
systems. However, it is evident that the Government needs
a sustained commitment for funding HIV/AIDS control
programmes, reflecting recent government pledges to increase
overall health sector expenditures.

Discussion

There are an estimated 51 lakh PLWHA in India and the
number, by all projections, is expected to rapidly increase.
The increased burden of this disease on an individual basis
will result in untold suffering, death and devastation of
families. As witnessed in several sub-Saharan African
countries, the HIV/AIDS epidemic in India has the potential
of eliminating recent growth and development milestones.
According to Thailand Health Profile 1999–2000, HIV/
AIDS accounted for the most common cause of deaths among
all age groups in 2000.

The GOI has necessarily implemented a comprehensive,
targeted and ever-mounting HIV/AIDS Programme. The
Government’s commitment to controlling the disease is
evidenced by the ambitious HIV/AIDS targets of its Tenth
Five-Year Plan (India Planning Comminssion 2002). The
goals are:

• 80% coverage of high-risk groups through targeted
interventions

• 90% coverage of schools and colleges through education
programmes

• 80% awareness among the general population in rural
areas

• reducing transmission through blood to less than 1%
• establishing at least one VCTC in every district
• scaling up of PMTCT activities up to the district level
• achieving zero-level increase of HIV/AIDS by 2007.

These goals are to be viewed in the light of the launching
of the National Rural Health Mission (NRHM), which has
the ingredients to facilitate their successful fulfilment. Further,
each of these challenges such as surveillance strengthening,
especially in rural areas and the private sector, scaling up
of public resources, infrastructure and trained human
resources, increased involvement of NGOs and partnerships
with the private sector can each be handled by the various
components of the Programme. The strategies under the
NRHM aim at decentralization of the Programme at the
district level, especially in the Empowered Action Group
(EAG) States, which are also the States vulnerable to HIV/
AIDS—Uttar Pradesh, Bihar, Madhya Pradesh, Chhattisgarh,
Jharkhand, Rajasthan, Himachal Pradesh, and Jammu and
Kashmir. The list also includes the north-eastern States where
HIV prevalence is either very high or on the rise.

Table 4. Funding of the National AIDS Control Programme, by component

Component allocation of NACP-II Rupees in crore

Targeted interventions for groups at high risk 265.6
Preventive interventions for the general community 389.1
Low-cost AIDS care 163.3
Institutional strengthening 286.5
Intersectoral collaboration 50.5

Source: National AIDS Control Organization 2005g

Table 3. Funding of National AIDS Control Project Phase II

Funding of the National AIDS Control Project Phase II Rupees in crore

IDA credit (1999–2004) 1155
USAID assistance for AVERT Project in Maharashtra 166
DFID assistance for sexual health projects for the 104
States of Andhra Pradesh, Gujarat, Kerala and Orissa
Total 1425

Source: National AIDS Control Organization 2005g
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The key components for operationalization envisaged
under the Programme facilitate better implementation of
prevention and control strategies for HIV/AIDS. There is
provision in the Programme for a cadre of accredited social
health activists (ASHA) in each village. Her job includes
generation of awareness on HIV/AIDS and reproductive
tract infection (RTI)/STI. Incidentally, the States chosen for
focused implementation of the Programme are the very
States where the BSS has noted that awareness among rural
women is as low as 20%–27%. Under the Tenth Plan, NACO
has fixed the target of achieving 80% awareness among the
rural population. ASHA would act as agents for creating
awareness at the grassroots level, and for bringing about a
behavioural change for better reproductive health, including
HIV/AIDS. They would also facilitate the detection of high-
risk groups and behaviour in the local area, so that timely
action can be taken. Besides, ASHA will offer counselling
services, provide links with the primary health care system,
private practitioners and others for meeting the needs of the
beneficiaries. She will also be a source of condoms and
other mother- and child-related services, the necessity for
which would be acute, as more women and children are
drawn into the HIV/AIDS epidemic in rural areas. She is
likely to succeed since her earning is performance-linked;
remuneration is to be given by the system for the work done.

Strengthening of the more than two thousand community
health centres in the country to the level of Indian Public
Health standards would eventually support the opening of
VCTC, provision of PPTCT services and Directly Observed
Treatment, Short-course (DOTS) under one roof and closer
to the client in rural areas. The strengthening of district- and
taluk-level hospitals can result in their acting as centres for
dispensing and monitoring ART in the local area, thus
solving issues regarding adherence to and monitoring of
ART. Accredited private sector organizations with appropriate
regulatory mechanisms, as envisaged in the NRHM, would
pave the way to also utilize them for providing drugs and
monitoring patients on ART in rural areas under the ‘3 by
5’ initiative undertaken by NACO, whereby 1 lakh AIDS
cases would be given ART by 2005 (NACO/MoHFW 2004).

Capacity building of programme managers to provide
effective technical and managerial support at all levels
from the national to the district level and below should
provide the much-needed support to the Panchayat in the
delivery of health care and for the initiation of District
Health Mission and Village Health Committees. This would
result in the formulation and implementation of area
prevention strategies in localized pockets of high prevalence,
and help to stall the progress of the epidemic.

Since the social and economic ramifications of HIV/
AIDS are felt more than the health aspect, those affected
would benefit immensely from health insurance schemes
mooted for the rural poor. With the majority of the HIV-
positive being from rural areas, and lower socioeconomic
strata (NIHFW/NACO 2003), the introduction of such

schemes would prevent families from being driven further
into poverty.

Supportive policy reforms in the areas of Public Health
Management, medical education, integrating Indian Systems
of Medicine (ISM) into the mainstream and regulation of
health providers can all be spheres for spearheading HIV/
AIDS/STI programme components; e.g. in medical education,
essential training of doctors in diagnosis, and in the
management of ART among adults and children. It also
provides an opportunity for initiating vocational courses on
community-based counselling and providing care and support
at home and in hospitals.

Although there is convergence of funds at all levels for
the major health programmes under the NRHM, the funds
for NACO would remain separate for all activities except
for services integrated with the Reproductive and Child
Health (RCH) Programme.

The integration of services for HIV/AIDS below the district
level with the RCH and the common pooling of funds at the
district level enable local authorities to spend funds according
to the disease profile and other health needs of the community
in the area.

Conclusion

In conclusion, it may be stated that though challenges exist,
modalities and opportunities for handling them successfully
are also available, and the formation of programme manage-
ment units at the district level under the NRHM ensure that
the pitfalls encountered earlier in the implementation of the
HIV/AIDS Programme in India are prevented in the future.

The aim of this report has been to provide an overview
of the HIV/AIDS epidemic in India, the direction of control
efforts, relevant experiences from other countries, and to
highlight some of the systemic constraints to scale-up that
require immediate attention. It also discusses the potential
of the newly introduced health programme, and the NRHM
implemented from April 2005 (MoHFW 2005), which can
help boost the implementation of the HIV/AIDS Programme
in many spheres.

Over the past several years, India has shown a true
commitment to improving and investing more in health and
specifically for the control of HIV/AIDS. India’s epidemic is
multiple and diverse, and so the intervention strategies will
have to be adapted to the diverse risk and behavioral
characteristics. Consistent and regular information about
the epidemic is needed, which well represents local data and
high-risk groups. It is clear from experiences from other
countries and the history of the Indian epidemic so far that
to reach the MDG target of stopping the spread of HIV/
AIDS by 2015 will require expansion of targeted interventions
for high-risk populations, strengthening of the health system
at large, improving partnerships with the private sector and
civil society, and the backing of these activities with sufficient
and sustained funding.
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HIV-1 trends, risk factors and growth in India

RAJESH KUMAR*, PRABHAT JHA†, PAUL ARORA†, NEERAJ DHINGRA†, INDIAN STUDIES OF HIV/
AIDS WORKING GROUP

It is certain that the epidemic of human immunodeficiency
virus type 1 (HIV-1) in India will increase. However, there
remains considerable uncertainty about the prevalence and
incidence of HIV-1 infection, and the determinants of
infection. The future growth of HIV-1 also remains uncertain.

Currently, the official prevalence is estimated at just
below 1% of the adult (15–49 years) population, based on
data from female antenatal clinic (ANC) attendees.1 The
official National AIDS Control Organization (NACO)
estimates suggest that 50 lakh adults are infected. The
estimated prevalence is roughly double this figure in the
southern States. Andhra Pradesh, Karnataka, Maharashtra
and Tamil Nadu, and the north-eastern States of Nagaland
and Manipur together comprise over 75% of all infections,
even though they have less than 30% of the adult population.

Surveillance is central to HIV-1 control programmes.
However, surveillance in general and high-risk populations
has been limited to date. This report provides a systematic
overview of several key sources of data, including all ANC
data from 1998 to 2003, the national behavioural surveil-
lance surveys, and published literature on risk factors for
HIV-1. New mathematical modelling of the growth of HIV-1
for the next two decades is also provided.

These interim analyses will be followed by more complete
analyses of all the data later in 2005. Specifically, primary
data from ANC and sexually transmitted infection (STI)
surveillance in 2004, and the primary data from behavioural
surveillance have not yet been made available for analyses.

Objectives

• Study the current levels and recent trends (1998–2003)
of HIV-1 in general populations based on ANCs.

• Describe what is known about the determinants of HIV-1
infection in general populations based on a meta-analysis

of the literature and behavioural surveillance surveys.
• Provide projection data for HIV-1 in various risk groups

based on mathematical models.
• Provide estimates of reduction in growth of HIV-1 from

various prevention and treatment interventions.

Definition and sources of data

Definition of transmission dynamics

Transmission dynamics reveal how HIV-1 spreads in the
population. We provide a brief review of transmission
dynamics, as understanding this is central to the design of
control programmes, choice of interventions and monitoring
changes in transmission.

Sexual behaviour and HIV-1 infection are not evenly
distributed in the population. Core groups of highly sexually
active people drive the rate of transmission in HIV-1
epidemics. The basic reproductive rate, R

0
, is the average

number of infectious contacts by one infected individual. An
infectious contact is a person who would transmit the infection
if his/her partner is uninfected. For an epidemic to occur, each
infected individual must on an average make infectious
contacts with more than one individual (R

0
 must exceed 1).

The R
0
 must be reduced to lower the prevalence of the infection,

and brought below 1 to eradicate it from a population.2

R
0 
is the product of three factors:

• transmissibility (β),
• rate of partner change (C), and
• duration of infection (D).

Each of these factors in turn depends on physiological
and sociological events. The transmissibility, β, varies with
the number of sexual acts per individual as well as the
probability of infection. The rate of partner change, C, is
dependent on the average number of unprotected partners
and how much variation there is from the average.2

Thus, interventions can be directed at any aspect of these
parameters.

1. Interventions directed at β enhance resistance to infection
or decrease susceptibility. Barrier methods such as

*School of Public Health, Department of Community Medicine,
Postgraduate Institute of Medical Education and Research,
Chandigarh; e-mail: rajeshkum@sancharnet.in
†Centre for Global Health Research, St Michael’s Hospital
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condoms, treatment of co-existent STIs, antiretrovirals
that decrease transmission, circumcision and HIV-1
vaccines would reduce β.

2. Interventions directed at C aim to alter sexual behaviour,
including decreasing the rate of partner change, dec-
reasing concurrency (more than one partner at once),
lengthening the time gap between serial partners,
increasing the age of initiation of sexual activity, or
decreasing high-risk behaviour.

3. Interventions directed at D aim to reduce the period of
infectivity by the use of antimicrobials and antiretrovirals
or via contact tracing or partner notification.

For HIV-1, the contribution of each individual to the
value of R

0 
is not proportional to his/her number of

(unprotected) sex partners but to the approximate square
of that number.2 The average rate in the mean population
is not high enough to sustain HIV-1 epidemics. However,
C can be high enough in vulnerable groups (i.e. C>1/βD)
to increase the epidemic above an R

0 
of 1. Historically,

there is little doubt that ‘core transmitters’ are central to
the epidemiology of any STI including HIV-1.3 This is not
always well understood, and occasions much debate about
the importance of such vulnerable groups, especially at
high levels of the epidemic.4,5

Sources of data

Antenatal clinics and sexually transmitted infection sentinel sites

Data here refer to individual-level data from 319,097 visits
of women to 266 public ANCs and 130,233 visits of men
and women to public STI clinics from all 36 States and
Union Territories in India from 1998 to 2003.

For 12 consecutive weeks, twice a year, unlinked, anony-
mous testing is done among 400 ANC and 250 STI clinic
attendees from each ANC or STI clinic. HIV-1 status is
measured in ANC and STI clinic attendees, following the
World Health Organization (WHO) protocol for confirming
HIV-1 status in a developing country: two positive HIV-1/2
enzyme immunoassays results confirm HIV-1/2 seropreva-
lence, while two negative tests confirm negative HIV-1/2
status.1

ANC-based HIV-1 data are used to monitor trends in
HIV-1 prevalence over time among general populations.
ANC attendees provide a large annual sampling frame, the
characteristics of which stay relatively constant.6–8 ANC
attendees are assumed to be representative of the general
population. However, ANC-based HIV-1 surveillance has
been questionable in estimating prevalence in the general
population as both over- and underestimation have been
reported, when compared to population-based surveys.9,10

The major weakness in the ANC data is, however, the
poor coverage. The number of sites has increased from 36
in 1998, 63 in 1999, 107 in 2000, 167 in 2001, 191 in 2002
to 266 in 2003. Only half the sites have been open for more

than three years, making projections of trends unreliable
before 2000/2001.

Changes in HIV-1 prevalence in the general population
are approximated by trends in HIV-1 seroprevalence among
ANC attendees aged 15–49 years. HIV prevalence among
15–24-year-old women attending ANCs has been selected
by UNAIDS and WHO as a key indicator for the monitoring
of HIV-1 prevention programmes.11,12 While ANC data are
valuable, several issues concerning selection biases for ANC
data have been identified and must be taken into
consideration when using them to estimate HIV-1 prevalence
or incidence in the general population.13–18

ANCs provide care for expectant women. Ideal ANC
care includes three or more visits—with at least one in the
first trimester, two or more tetanus toxoid injections, and
iron and folic acid supplements for at least three or more
months. Women attending ANCs are supposed to receive
a range of medical tests and counselling.

The population attending ANCs in India is diverse and
thought to be, by and large, representative of the general
population. The mean and median age of the attendees is
23 years. Public ANC coverage, defined as women having
ever used a public ANC or been visited by a health worker
prior to a birth, is approximately 65% nationally.19 Women
are less likely to visit an ANC if they are older, have high
parity, are from scheduled tribes, illiterate, or poor.19

STI clinics provide care for persons with symptoms of
STI or who are concerned about possible exposure. Persons
attending STI clinics receive a physical examination for
genital ulcerative/non-ulcerative disease and a Venereal
Disease Research Laboratory (VDRL) slide test. STI clinic
attendees are not representative of the general population.
The mean and median age of STI clinic attendees during
this time period is 28 years.

All results for ANC and STI populations are age-
standardized to the 2001 Census.

Behavioural surveillance in general populations

NACO carried out two Behavioural Surveillance Surveys
(BSS) in 2001 and 2002. One of the surveys assessed the
behaviour of people from the general public. The general
population BSS surveyed a total of 84,478 people, 42,125
of whom (49.9%) were residing in urban areas while 42,263
(50.01%) came from rural areas. Among the interviewed
respondents, 42,631 were females (50.5%) while 41,847
were males (49.5%).20 The median age of the respondents
was 29 years for females and 30 years for males. The
general population BSS used 22 sampling units from 35
States and Union Territories. Characteristics of those who
did not agree to participate are not provided.

NACO also conducted BSS for high-risk people among
5572 commercial sex workers (CSWs) and 5648 of their
clients. The median age of CSWs in the study was 27 years
with a range of 11–49 years. The median age of clients of
CSWs was 27 years with a range of 15–49 years. The high-
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risk study was conducted in 21 sampling units in 32 States
and Union Territories of the country. The study was not
undertaken in areas of the country where the number of
sex workers was considered to be insignificant. For various
reasons, including those of study quality, the BSS for high-
risk populations are not reported further here, but will be
part of a forthcoming report examining all BSS among
high-risk groups (Salil et al., unpublished).

Review and meta-analysis of studies on risk factors for
HIV-1 infection

We conducted a systematic review of existing epidemio-
logical studies on risk factors for HIV-1 infection (Chen et
al., in preparation). The literature included in this study
consisted of journal articles as well as reports and conference
abstracts. We also contacted key control officers and non-
governmental organizations (NGOs) to glean further
information on risk factors. From 43 studies identified,
we included 7 studies from 3 south Indian States with a
total of 4212 adults as meeting the search criteria (having
HIV-1 negative and HIV-1 positive populations, and also
measured risk factors). Most studies drew their populations
from STI clinics. We analysed the following risk factors:
risky behaviour (paid sex, no condom use and history of
STI), genital ulcer disease (GUD), lack of male circumcision
and alcohol use. Standard statistical methods for analyses,
chiefly pooled Mantel–Haenzel estimates, apply.

Dynamic compartment modelling for growth of HIV-1 and
impact of interventions

We created a discrete, compartmental model incorporating
high- and low-risk groups for HIV transmission (Weiss
et al., in preparation). High-risk groups included sex
workers and men who often or sometimes visit them.

Low-risk groups comprised men who never visit sex
workers and their wives. HIV spreads between these risk
groups due to mixing; low-risk individuals can become
high-risk by engaging in risky behaviour themselves (e.g.

by becoming a sex worker), a high-risk individual can
become low-risk as well (e.g. trucker chooses another
profession). Different physiological and sociological charac-
teristics of men and women are included in the model:
condom use and efficacy, the presence of other STIs, the
number of sexual contacts, and population growth with
sex selection to favour male children.

The data used for the dynamic compartment model draw
on a careful review of all national data on HIV-1 trans-
mission parameters, including various surveys (BSS),
mapping studies, and other literature. They use conservative
assumptions throughout, focused on modest HIV-1 growth,
and have internal consistency checks on mathematical
assumptions. The studies also included comparison to
existing results, and a sensitivity analyses.

The equation to describe transmission is given in Fig. 2.
Here, β is the probability that individual y, in risk group r,
infects his/her partner x. The transmissibility, h, depends
on the sex of the uninfected individual. The number of
contacts per year for individual x is n. Both ulcerative
(subscript 1, 3) and non-ulcerative (subscript 2, 4) STIs
were considered in the model; STIs increase both the rate
of transmission and acquisition of HIV. Above, wx is the
proportion of a given STI in the subgroup x, and m is the
multiplication factor for a given STI. The transmission of
HIV also depends on condom efficacy, E, and the frequency,
f, of condom use between y and x. The proportion of
partnering that occurs between individuals in group x and
group y (with risk level r) is P

yr
. The population of infected

individuals in risk group yr is y
ir
. When an uninfected

individual becomes infected, through sexual contact with
an infected individual, they move to the infected compart-
ment with the same risk state and sex as before infection.
Individuals can also move between risk levels.

Results of the routine ANC and STI surveillance
from 1998 to 2003

Trends and variation of HIV-1 prevalence among ANC
attendees

These were studied among 320,000 women attending
ANCs from 1998–2003. Table 1 provides the overall results
from 1998 to 2003 in the national ANC results. This shows
steady but slow increases from 1998. The 2002 ANC HIV-1
prevalence is notably higher but this may reflect the rapid
expansion of new sites in that year.

Figures 3a and 3b provide the ANC prevalence trends
by high-prevalence States (Andhra Pradesh [AP], Karnataka,
Maharashtra and Tamil Nadu [TN]) and the north-eastern

Fig. 2 Mathematical equation to describe the transmission of HIV-1
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States (Manipur and Nagaland) and the rest of India, as
well as within the high-prevalence States.

Marked variability in levels is seen from year to year,
reflecting both the expansion of new ANC sites, as well as
the small number of positives that need to occur to generate
such variations. However, it is worth noting that levels in
the high-prevalence States and the north-east are about 4–
5-fold higher than those for the rest of India.1 The important
caveat is that the coverage in north India is limited to certain
metropolitan cities. Figure 3b also suggests that, in contrast
to much more marked variability (presumably reflecting
an early, labile stage of the epidemic in Maharashtra,
Karnataka and AP), there are lower levels of infection in
TN, including some declines over the past few years.

Figures 4a, b and c provide the variation in HIV-1
prevalence in ANCs by education level, migration status
and residence. There is a clear inverse association, with

Table 1. Trends in HIV-1 prevalence among ANC attendees from 1998 to 2003

Year Number positive/number tested Prevalence %* 95% CI

1998 106/12,610 0.67 0.49–0.84
1999 205/24,241 0.68 0.48–0.89
2000 376/40,414 0.76 0.60–0.93
2001 492/64,568 0.75 0.60–0.90
2002 648/73,544 1.05 0.66–1.44
2003 897/103,452 0.80 0.69–0.91
All 2724/318,829

ANC: antenatal clinic
*Age-standardized to the Indian 2001 Census

lower education levels having a 2–6-fold higher prevalence.
The modest upward trend is seen most clearly in those with
secondary or graduate education, narrowing the gap
between education groups over time. There is little variation
between migrant and non-migrant populations or by rural/
urban residence.

Figure 5 shows the State-level extrapolations of preva-
lence in ANCs. This is the standard method used by NACO
and others to create State-level estimates. As noted above,
the geographical coverage of ANCs even in the high-
prevalence States has been limited. Moreover, there is
marked variation within a particular State. A more precise
way of examining the ANC data is by ‘focal-hot spots’, as
shown on the right side of Fig. 5. This implies that HIV-1
‘hot spots’ are localized to the following areas:

• The Mumbai–Karnataka corridor comprising about
6–7 districts

• Nagpur area of Maharashtra
• Nammakkal district of Tamil Nadu
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• Eastern AP districts, specifically East and West Godavari
• Specific districts of the north-eastarn States of Manipur

and Nagaland

The reasons for these particular ‘hot spots’ are not well
understood, and may be a combination of migration
patterns. For example, the 1991–2001 Census data trends
suggest that a few districts in Karnataka have registered a
growth rate lower than that seen for the State overall. The
lower growth rate in some districts—Belgaum, Bellary,
Bijapur and Raichur, for example—is presumably due to
out-migration. (More detailed data are forthcoming from
a re-analyses of the Census and Sample Registration System
[SRS] data—Sethi et al., forthcoming.) Similarly, some
economically prosperous districts in Maharashtra show a
higher population growth rate, perhaps suggesting increased
in-migration. However, there might well be other factors
accounting for such differences, including biological factors,
variation in sexual networks in these areas, or better
detection (or underdetection in some areas).

Finally, selection biases on who attends ANCs has been
voiced as a possible concern, which means that the results
of ANCs are unreliable.18 However, the selection of addi-
tional sites has been based largely on the volume of ANC
attendees, and as such should not introduce specific biases
(as would geographical area-based selection). Moreover,
our analyses of HIV-1 negative populations suggest there
is little variation in distribution over 1998–2003 of key
socioeconomic variables. Overall, about 10% were 15–19
years of age, 45% 20–24 years and 30% 25–29 years.
About 30% were illiterate, 25% had primary education
and 40% had secondary or higher education. About half

Fig. 5 State-level and focal area HIV-1 prevalence, 2000

Source: Williams et al. 200538

were urban and half were rural, and 15% migrant and
85% non-migrant.

Trends and variation of HIV-1 prevalence among STI clinic
attendees

These were estimated from among 130,000 adults attending
STI clinics from 1998 to 2003. Table 2 provides the overall
results from 1998 to 2003 of national STI clinics. The number
of sites has increased from 31 in 1998, 52 in 1999, 94 in
2000, 127 in 2001, 159 in 2002 and 163 in 2003. Only 29
sites have been open for more than three years, making
projections of trends unreliable before 2000/2001. The overall
trends suggest no discernable increase in STI prevalence overall.

Figures 6a and 6b provide the STI HIV-1 prevalence
trends by high-prevalence States, the north-eastern States
and the rest of India, as well as within the high-prevalenc
States. HIV-1 prevalence among STI attendees are almost
6–8-fold higher in the high-prevalence States, and about

Table 2. Trends in HIV-1 prevalence among STI clinic attendees from 1998
to 2003

Year Number positive/number tested Prevalence %* 95% CI

1998 329/5,439 5.60 4.94–6.26
1999 654/10,364 5.85 5.37–6.33
2000 1203/17,203 6.55 6.15–6.95
2001 1495/27,044 5.18 4.90–5.47
2002 1838/33,734 5.02 4.77–5.27
2003 2033/35,739 5.22 4.97–5.47
All 7552/129,523

STI: sexually transmitted infection

*Age-standardized to the Indian 2001 Census
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50% higher than in the north-eastern States. Among
individual States, it is notable that levels of HIV-1 are much
higher in AP than in other States.

As among the ANC populations, it was seen that lower
education groups attending STI clinics have a higher HIV-1
prevalence with little change over time, and little differences
by residence or migration status (data not shown).

Determinants of HIV-1 infection: Available literature

We analysed the following risk factors: risky behaviour
(paid sex, no condom use and history of STI), GUD, lack
of male circumcision, and alcohol use. Paid sex contacts
were associated with an odds ratio (OR) of 4.7 (95%
confidence interval [CI] 2.7–8.2). The OR for presence of
GUD was 3.6 (CI 2.5–5.0), and that for lack of male
circumcision was 2.1 (CI 1.3–3.5).

The potential for a reduction in the outcome of disease
if a risk factor is removed is known as the attributable
fraction. Attributable fractions in these populations for
paid sex, history of and/or existing genital ulcers, lack of
male circumcision, and alcohol use were 71%, 48%, 47%,
25%, respectively. Note that because there are several ways
to avoid infection, the individual attributable fractions can
add up to more than 100%. In addition, these attributable
fractions are not population-based because of the selected
nature of the population. The prevalence of each of these
variables in the HIV-1 negative group was quite high, being
66%, 39%, 80%, 37% for paid sex contacts, history of
and/or existing genital ulcers, lack of male circumcision,

and alcohol use, respectively. This suggests that the control
groups in these sites are also vulnerable populations, and
that the true contribution of these risk factors may be much
more substantial than shown in the meta-analysis here.
Figure 7 summarizes these results.

Indirect evidence that differences in male sexual
behaviour, most commonly from use of sex work, can be
found in the national BSS. Data from this survey is presented
in Table 3. It indicates the percentage of 85,000 adults
aged 15–49 years who report having a non-regular partner
in the past 12 months by region. Overall, the high-prevalence
States have markedly greater proportions reporting non-
regular partners. This is particularly evident among males.

The major differences are even more evident when the
numbers of reported sex partners are stratified by gender
and region (Figs 8a and 8b). A much greater proportion of
males in the high-prevalence States report having had 2 or
more partners as compared to either the north-eastern States
or the rest of India. Among females, differences between
regions are much less evident. These findings are compatible
with the idea that variation in patterns of sexual networks,
particularly the use of sex work by males, are a major
factor affecting State-level variation in HIV prevalence
(especially in the south). Moreover, the wider dispersion of
numbers of sexual partners among males (and, to a lesser
extent, among females) in the high-prevalence States
suggests that HIV-1 would be more likely to spread rapidly
in these States (given that growth of HIV-1 is a function of
the dispersion of sexual contacts).2

There are no direct estimates of what proportion of
infections are due to sex work. Indirect estimates, based on
assumptions derived from our previous work (of condom
use, number of contacts, infectivity and overall HIV-1

Fig. 6a Variation in STI clinic HIV-1 prevalence for major regions

Table 3. Prevalence of self-reported non-regular partner in the past
12 months, by gender and region, 2001

Gender AP+KN+MH+TN NE States Rest of India

Male 12.9 2.6 7.9
Female 4.4 0.5 1.1

Source: Salil et al. (forthcoming)
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infections) are presented in Table 4. This analysis also
supports the hypothesis that most new infections in the
high-prevalence States of the south are due to first- or second-
generation spread through female sex workers and their
male clients.

Future growth of HIV-1 infection and potential
impact of interventions

Future growth of HIV-1 in India is, by its nature, difficult
to predict. Various projection models have been done21,22

and these are summarized in Fig. 9. The extremely rapid
growth predicted some years ago does not appear to be
occurring in India, based on the observed trends in ANC
populations (see below).

A reasonable project model might involve the comparison
of two scenarios: a worst-case and a best-case scenario.
The worst-case scenario produced by UNAIDS in 1999
suggested growth to about 4% adult prevalence by 2010.
More detailed work by Nagelkerke et al.22 suggested this
rate of increase would continue to about a 5% equilibrium
prevalence by 2020.

The Centre for Global Health Research (CGHR) updated
modelling uses the Nagelkerke scenarios and updates these
using more up-to-date Indian data, and a slightly different
projection model. These are less optimistic than the UNAIDS
best-case scenario of 1999, and suggest that a little below
3% of the adult Indian population will be HIV-1 positive
by 2025.

For the remainder of this report, we will refer to projections
using the CGHR conservative model, and assess the impact
of interventions with both the Nagelkerke 2002 and CGHR
2005 models.

Even with the modest growth scenario of about 3%
equilibrium prevalence, about 500 lakh additional Indians
will become HIV-1 infected over the next two decades (Fig.
10). This means that about 150–180 lakh Indians will be
HIV-1 positive by 2015, making India the country with the
largest absolute burden of HIV-1 infections in the world.
Aside from China, no other population is likely to show
such large absolute growth.

The CGHR models have not yet been adapted for specific
regions of India and, with marked migration across States,
such models are less robust than is the overall growth model.
It can already be seen that the incidence of new infections
will be 40% higher in 2015 than in 2005 (Fig. 11). Women
have about a two-fold higher incidence than men in 2005,
due to female sex work, as well as a higher biological
susceptibility of high- and low-risk women to HIV-1

Fig. 9 Projections of HIV among adults in India. (NIC 2002,21 Nagelkerke et al.22

Rao and Srivenkataramana,35 UNAIDS best-case and worst-case scenarios,36

CGHR 200537)

Table 4. Indirect estimates of the proportion of new infections due to sex
work in the high-prevalence States

No. of female Percentage of all
Prevalence of sex workers infections due to
HIV-1 in female (in thousand) female sex work
sex workers  (%) Low High Low High

40 97 116 63 75
50 121 145 79 94
60 146 174 95 99

Source: Jha et al. (unpublished)
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infection.23 The higher incidence among women is likely to
be maintained to 2015, and more of the women infected
will be low-risk women (chiefly wives of men who visit sex
workers sometimes or often).

The CGHR and Nagelkerke models examine interventions
to reduce HIV-1 growth (Table 5). These are the following:

Preventive interventions

1. Increases in consistent condom use by female sex workers
from an estimated 25% to 40% to 75%.3 Such reductions
have been noted in numerous studies and most notably
in places such as Sonagachi, Kolkata; Kibari and Pumwani,
Kenya, Thailand and Cambodia.24–28 The key interven-
tion is peer-based outreach programmes (usually led by
NGOs or CBOs) that reach female sex workers (FSWs),
provide education, condoms, negotiating skills and access
to basic health services. No specific new technologies
are required. Sex workers are identified using parti-
cipatory mapping efforts.

2. Reductions in HIV-1 transmission by about 30% due to
community-based STI management using syndromic
management and existing antibiotics. There continues
to be controversy about the role of STI treatment in

HIV-1 transmission, but a careful examination of all
evidence to date suggests that STI treatment, especially
for populations where HIV-1 is still dependent on sex
work-based transmission, is effective.29 We have used a
modest 30% reduction in transmission parameters for
this intervention.

3. Use of antiretrovirals to prevent mother-to-child HIV-1
transmission results in a transmission reduction of at
least 50%. This includes provision of breast milk substi-
tutes for transmission after delivery.

4. A ‘Uganda’ type intervention which results from mass
change in behaviour of general populations leading to a
40% reduction in the uptake rate of commercial sex by
15-year-olds (both males paying for sex and females
entering paid sex). Such an intervention is difficult,
however, to reproduce outside of Uganda. In that setting,
there was such a high level of infection (about one-fifth of
adults), and deaths were so commonly reported that mass
behaviour change followed.30 Indirect analyses suggest that
this change in behaviour was due to informal communi-
cation networks rather than the result of any specific
information campaign. Nonetheless, to outline the potential
impact of such an intervention, we have included this.

5. The hypothetical scenario of no commercial sex what-
soever. This is akin to the ‘AB’ or abstinence and be
faithful components of the ‘ABC’ strategy proposed by
the US administration as a possibly effective strategy.
There is no clear way to tell if such an intervention is
possible, but it is included nonetheless.

6. Hypothetical HIV-1 vaccines. For these, we assume 50%
vaccine efficacy—that the vaccine reduces lifetime trans-
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Table 5. New HIV-1 infections that can be avoided in India with various
interventions over the next two or three decades

  Nagelkerke et   CGHR
Interventions al.22 2001/02 (%) 2005

37
 (%)

Preventive interventions
75% consistent condom use by FSW –83 –38
30% reduction in the transmission of STIs –48 –39
50% reduction in mother-to-child transmission –6 ·
40% reduction in commercial sex work by
  15-year-olds entering the adult population · –39
Hypothetical: no commercial sex work · –90

Hypothetical HIV-1 vaccine with 50%
  effectiveness, 95% coverage of
General population with no adverse behaviour
  change –57 ·
FSW with no adverse behaviour change –61 ·
General population with full adverse behaviour
  change +13 ·
FSW with full adverse behaviour change +27 ·

Treatment: Antiretrovirals with 50% –19
  coverage in the general population and no
  adverse behaviour change

FSW: female sex worker; STI: sexually transmitted infection; CGHR: Centre for
Global Health Research
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mission by 50% among susceptible populations (this is
not the same as 100% efficacy among half of all people
vaccinated). The 50% efficacy estimate is arbitrary, but
consistent with recent discussions of a feasible vaccine.31

We assume vaccines can reach either 95% of the sexually
active adult population, or 95% of sex workers, both
within 7 years from start-up. With these, two other
scenarios follow. The first is that there is no change in
the proportion of commercial sex workers that uses
condoms (that is, no ‘adverse behaviour change’). The
second is that those immunized stop using condoms
during commercial sex, believing that they are protected
from infection. There is already existing evidence of such
‘treatment optimism’ from the antiretroviral literature
in western and developing populations,32 and condom
use among men who premedicate with antibiotics prior
to sex work is much lower than those who do not take
antibiotics.33 Thus, adverse behaviour change is not an
implausible scenario.

7. Antiretrovirals used among all eligible AIDS patients
(i.e. late-stage ARV treatment) covering some 50% of
the adult population. Here too, we assume that those
who get treated receive additional advice and counselling
and do not have adverse behaviour change.

The summary of the results for these interventions, using
the relative reductions in new infections between 2000 and
2033 (for the Nagelkerke model) or 2005–2025 (for the
CHGR model) are shown in Table 5, and selected inter-
ventions for the CGHR model are shown in Fig. 12.

The most effective strategy would be, of course, to have
no commercial sex work at all. This would avoid 90% of
future HIV-1 infections. However, increases in consistent
condom use can achieve between 40% and 80% reduction
in HIV-1 growth over the next few decades. Such strategies
are widely practicable, and indeed form the basis for the
Gates Foundation ‘Avahan’ programme.

The second most practicable strategy would be to
accelerate increase in STI treatment, especially for GUD in
India. Bacterial STIs are easily treatable. Trends in bacterial

GUD or ulcerative herpes simplex virus (HSV)-2 in India
are not well understood. Some African data suggest, for
example, that a high prevalence of HSV-2 might account
for a substantial proportion of HIV-1 infection.4

A ‘Uganda’ type intervention that changes young people’s
sexual behaviour is unlikely to be achieved through educa-
tion alone. Careful reviews have concluded that intensive
education programmes tend to raise awareness but not
change behaviour among youth.34 Moreover, such a strategy
may be applicable only in advanced AIDS epidemics where
many people are dying from AIDS, and this provides an
important information signal to the uninfected. Such a
strategy would be as effective as an STI strategy in our
model.

Antiretrovirals are effective at reducing mother-to-child
transmission, but the overall reduction in HIV-1 levels is
only modest as the infected children do not pass the infection
to others. Antiretrovirals for adult populations have a
dramatic short-term impact on mortality, but as resistance
appears, their overall effectiveness is limited (about 19%
reduction in HIV-1 growth). Moreover, the assumption in
the model that there is no adverse behaviour change due to
the use of antiretrovirals is an optimistic one.

Similarly, even with a hypothetical HIV-1 vaccine, it
can be seen that targeting such a vaccine to female sex
work might be as effective as to the general population (in
both about 60% of the HIV-1 growth is avoided). However,
widespread use of a vaccine leading to behavioural dis-
inhibition and a reduction in male condom use with FSWs
could offset the potential benefits of a vaccine and the
epidemic could worsen by 13% to 27%. Thus, even with
an HIV-1 vaccine programme, strategies to reach CSWs
and intervene using peer-based education programmes will
be needed.

Figure 12 shows these results in graphic form, using the
CGHR model for 2005–2025 and in terms of the annual
prevalence of HIV-1 infections.

Further details of the model, including the results of
sensitivity analyses will be published shortly.

Implications for HIV-1 and STI control and
surveillance

The chief implications of these analyses are as follows:

1. Existing evidence suggests a modestly growing, but highly
variable, HIV-1 epidemic in India. Currently, about 50–
60 lakh people are infected, with the largest burden in
a handful of States: AP, Karnataka and Maharashtra in
particular, but also TN, Nagaland and Manipur.

2. Even with modest growth scenarios, perhaps some 500
lakh more Indians will become HIV-1 infected over the
next two decades. This growth is very likely to affect
specific hot-spot areas at much higher levels than the
overall growth would suggest.Fig. 12 Comparison of preventive interventions for HIV-1 in India
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3. The chief determinant of the epidemic appears to be
transmission from sex work networks, involving use by
mobile males of FSWs and secondary infection of regular
partners of such males.

4. The most effective and widely practicable strategies to
reduce the growth of HIV-1 infection in India are to
ensure high rates of consistent condom use among FSWs
and their clients, and to increase access to syndromic
management of STIs for the general population. These
two strategies should be the cornerstone of any response
to control AIDS in India.

5. Effective monitoring through routine, robust, reliable,
low-cost and long-term epidemiological studies, and
surveillance of risk behaviours for HIV-1 and STI are
required in India. We endorse here the recommendations
of a group of epidemiological experts (Kumar et al.
forthcoming) which called for greatly expanded quality
and coverage of routine ANC and STI surveillance,
carefully designed general population studies, and specific
integrated biological and behavioural surveys (see
Appendix 1 for the full list of recommendations).
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Summary

An expert group of epidemiological experts provides ten
specific recommendations on how to improve the monitoring
of HIV-1 infection and its determinants among high-risk
and low-risk populations in India. Monitoring the evolution
of HIV-1 in India is central to establishing if control
programmes are working (or not). The major recom-
mendations of this report include:

• Re-analyses of the considerable number of existing
behavioural and other data at district or subdistrict levels;

• Ensuring that integrated biological and behavioural
surveillance is done in a way to ensure that target
populations are reliably sampled, and that biases in
reporting condom use are recorded;

• A pilot programme of 40 districts for enhanced ANC
testing for HIV-1 and STIs among the general population,
with quality control, re-sampling and creation of central
repositories;

• Ensuring than future population-based behavioural or

biological surveys are done with adequate methodological
attention so that they provide meaningful data representative
of the population and with adequate sample size; and

• Ensuring that the surveillance efforts are integrated into
overall capacity building and sustainable monitoring
strategies to monitor what is clearly a very heterogeneous
epidemic.

Background

Several epidemiologists from India and around the world
met in Ahmedabad on 6 January 2005 and in Bangalore
from 11 to15 January 2005 to review the epidemiology of
HIV-1 in India, and the best options to improve the
monitoring of incidence, prevalence and mortality from
HIV-1 infection. The Bangalore meeting was held concurrently
with the Monitoring and Evaluation (M&E) meeting of the Bill
and Melinda Gates Foundation (BMGF) Avahan programme.

The Avahan programme is a US$ 200 million five-year
control programme focusing on 71 high-prevalence districts
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(a combined population of 1450 lakh). The primary target
groups will be approximately 300,000 FSWs and their
clients. Specific changes in HIV-1 prevalence will be moni-
tored through integrated behavioural and biological surveys
(IBBS) among 100,000 people (over years 1, 3 and 5),
detailed studies in general populations and special surveys
in high-risk populations. Mathematical models will be used
to evaluate ‘counter-factual’ scenarios, and cost-effectiveness
of interventions. Much of the IBBS work will be implemented
by Indian Council of Medical Research (ICMR) institutions
in various States of India, led by the National AIDS Research
Institute (NARI).

Concurrently, the National AIDS Control Programme
(NACO) has made a decision to focus its communication
and NGO-led peer-based education components of the
Second National AIDS Control Project (US$ 200 million/
5 years, expiring 2005) on improving coverage for FSWs
and clients. India is also a core country for WHO’s ‘3 by
5’ programme for antiretroviral access, with the goal of
placing 300,000 people on ARVs by the end of 2005. NACO
has also begun to discuss a Third IDA credit with the World
Bank for HIV/AIDS control. Importantly, NACO has also
set an ambitious goal ‘Zero by Seven’, assumed to mean
there will be no new increases in the HIV-1 infection
prevalence rate above the levels of 2006.

Thus, for a variety of stakeholders, there is a fresh need
to examine the methods to expand and strengthen the
epidemiology of HIV-1 in India to monitor the evolution
of what is already clearly a heterogeneous epidemic, to
inform the success of control programmes and new inter-
ventions (such as the introduction of antiretrovirals), and
to identify research questions that are central to new
interventions (such as HIV-1 vaccines).

The epidemiological group focused on the following items
in its discussion and made specific recommendations on
each:

• The existing evidence on HIV-1 growth in India, including
variation and the implication for the variation for control
programmes;

• Methodological strengths and areas requiring further
attention for monitoring HIV-1 among general and high-
risk populations;

• Links of the current monitoring efforts to longer-term
capacity building for epidemiological studies in India.

Existing evidence on HIV-1 epidemiology in India

The known epidemiology of HIV-1 growth in India will
be highlighted in detail in a forthcoming report by the
National Commission on Macroeconomics and Health.
Salient highlights include the following:

• HIV-1 prevalence is estimated to be about 1% of the
adult population (15–49 years), but this is highly variable.
The States of Andhra Pradesh, Karnataka, Maharashtra

and Tamil Nadu are estimated to contain most of the
prevalent infections (but gaps in routine surveillance in
north India are substantial).

• Geographical and demographic ‘hot spots’ have been
identified. ‘Hot spots’ of HIV-1 from sexual transmission
are most notable in the Maharashtra/Mumbai–northern
Karnataka corridor, in/around the Nagpur area in
Maharashtra, coastal districts of Andhra Pradesh, in
Namakakkal in Tamil Nadu. ‘Hot spots’ from injecting
drug use are notable in Manipur and Nagaland.

• As of now, the demographics of these hot spots (age, sex
and occupational risk-groups at a minimum) have not
been described. Moreover, given the migratory nature
of the populations at high risk, and gaps in routine
surveillance in several States, caution is needed to state
that only selected areas are ‘hot spots’.

• The overall growth of HIV-1 from 1998 to 2003 has
been modest but steady. Future growth is uncertain, and
will be informed by the 2004 ANC data.

• Model-based projections of growth of HIV-1 suggest
that at a minimum, 500 lakh new infections can be
expected over the next two decades in India overall.
However, the major increase is likely to occur in selected
areas of certain States.

• Control of these hot spots remains critical to curbing
overall HIV-1 growth in India.

• State-level prevalence averages rely on political/adminis-
trative units and are likely meaningless.

Monitoring HIV-1 prevalence and incidence, and
risk factors among high-risk populations

High-risk, vulnerable populations such as sex workers (SW)
and their clients are central to the growth of HIV-1 in
India. Indirect estimates suggest that most new infections
in the heterosexual population arise from the male use of
FSWs. However, these data are debated, and more direct
epidemiological confirmation is needed.

Over the past few years, major surveillance efforts for
these populations have focused on STI clinics (about 250
consecutive males and females tested anonymously and in
an unlinked fashion twice a year in about 163 sentinel sites
at public facilities), mapping of these populations in several
districts/States, and on behavioural surveys in several
districts/States. Voluntary counselling and testing centres
(VCTCs) are available in almost each district in the southern
States, and a growing number of northern States. Both
these clinics have substantial selection biases from the
populations that attend them. However, they can still be
useful in tracking information on selected risk factors in
self-selected, high-risk populations.

The Avahan programme’s planned expansion to include
biological samples (blood for HIV-1, HSV-2 and syphilis;
urine for C. trachomatis and N. gonorrhoeae) from a
100,000 strong high-risk population over 5 years (2005,
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2007 and 2009) should provide a substantial amount of
new and important information on these otherwise hard-
to-reach populations. Similarly, Avahan plans to implement
BSS (questions only) annually in each of the 71 Avahan
districts, which should provide substantial new evidence
on such populations.

The group identified the key gaps in this approach:

• Caution in trying to design questions to measure intimate
and complex sexual behaviour. Ultimately, many of these
behaviours are not observable with even detailed survey
instruments. Results from a few participants are not
readily applicable to other populations.

• The sample frame designed may not be the one imple-
mented due to the very mobile nature of sex work. The
Frontiers project IBBS among 6500 FSWs and 6500
MSM in over a dozen districts of Andhra Pradesh found
that actual sampling frames could not always be actually
implemented due to changes in mobile populations
between mapping/sampling and survey.

• There is too great a complexity in the IBBS, such as
including genital examination on a subset of women
and too long a questionnaire. The IBBS should retain as
its core focus a simple, widely practicable questionnaire
that can be reproduced in subsequent years. Specific
needs for the mathematical model should not lead to
too many questions (some of which are not answerable).

• Only 27 of the 71 Avahan districts are covered under
the IBBS, and the selection of these districts is based on
programme coverage and other criteria. This risks
introducing subtle biases where intervention programmes
focus more sharply on the IBBS districts to show good
performance/quality.

• The wide variation in sex work practices even within a
district site implies that IBBS results may be hard to
generalize for that district. For example, the Frontiers
project experience showed nearly three-fold differences
in condom use among FSWs in the same districts.

• There is likely overreporting of condom use by FSWs in
existing surveys. This implies that the IBBS design may
not have optimal power to detect changes in condom
use. Moreover, as the Avahan programme expands, and
community participation increases, more plausible, but
lower levels of condom use might be reported. This may
lead to the false conclusion that the interventions lowered
condom use.

• To avoid erroneous conclusions, some simple validation/
re-survey methods focusing on condom use need to be
introduced throughout the IBBS to understand under-
or overreporting. These ‘correction factors’ cannot be
extrapolated safely to other geographical areas or to
other specific subpopulations (such as street-based or
brothel-based FSWs). Thus, considerable caution will
be required in interpreting the results.

• Reported STI levels may be lower than anticipated, so
that the IBBS may not have adequate power for detecting

changes in STI outcomes of interest for each district.
Detailed power calculations using lower STI levels would
help evaluate at what level the changes in STI outcomes
could be detected with the planned sample size, e.g. for
groups of districts or at the State level.

• There is limited coverage of the IBSS or BSS in the
northern areas of India, particularly in cities with more
than 10 lakh population and, presumably, having large
migration levels.

Recommendations

1. An expert group assemble, re-analyse and synthesize all
of the existing BSS and IBBS data, mapping studies, and
other information using as disaggregated levels as
possible (district at a minimum). The expert group should
identify which districts/cities that are not covered by
existing BSS/mapping or other related surveys require
such surveys.
   The re-analyses should also review the age, sex,
socioeconomic background of the respondents and
compile any available data on non-response so as to
better understand who participates in these surveys, and
why. The re-analyses should also aim to document the
variation in reported condom use by specific sites or
types of sex workers.
    NACO and the owners of these primary data should
work to make the primary and raw data from these
completed surveys (most of which were publicly funded)
available to the study team. (Indeed, the full anonymous
and unlinked results should be freely available on the
website of NACO—akin to the easy access to the raw
data files of the NFHS-2.)

2. The selection of the Avahan districts for inclusion in the
first IBBS should be done by an independent statistical
panel, who can also advise on related options for future
surveys (such as rolling sample frame with partial
overlap). This is the procedure used for the Registrar
General’s Sample Registration System and other major
surveys.

3. The early pilot results of the Avahan IBBS should be
reviewed critically for compliance rates, feasibility and
other aspects so as to help simplify the IBBS implementa-
tion in the first and second rounds. Avahan should keep
open the possibility of simplifying procedures so that
more districts with a larger sample size are included in
subsequent rounds (especially if the power calculations
show that condom use and STI prevalence are not as
predicted).

4. HIV-1 incidence testing through ‘detuned’ methods may
well be very useful in monitoring changes between the
2005, 2007 and 2009 surveys. Here again, caution is
needed to ensure that the enrolled populations (which
will certainly differ over the years) are comparable.

5. Despite considerable selection biases among STI and
VCTC attendees, this population has a high HIV-1
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positivity rate and is therefore useful to study high-risk
populations. Specific, case–control studies among these
populations should be designed, focusing on risk factors
for HIV-1 infection, including sex work contact, age at
first sexual exposure, male circumcision status, STI of
various types, consistency of condom use and use of
HIV-1 preventive or treatment services. These studies
can also help validate if surrogate questions such as
time away from home are a useful proxy for unprotected
sex contact with a non-regular partner.

Monitoring HIV-1 prevalence, incidence and risk
factors among general populations

The ultimate success of control programmes and the mitiga-
tion of the social and economic costs of HIV/AIDS can
only be determined by prevalence, incidence and mortality
among general populations. The chief source of epidemio-
logical information are female ANC attendees, and proposed
general population surveys. Each is reviewed in turn.

ANC surveillance

ANC sites have expanded from 38 in 1998 to 266 as of
2003. These rely on semi-annual anonymous, unlinked
testing of about 400 consecutive women attending ANC
sites at public institutions. Only half of the sites have been
open for more than three years. Overall, only about 65%
of women used public facilities for antenatal care, but this
proportion is much higher in the southern States and
Maharashtra, where HIV-1 levels appear higher.

 The ANC data have been able to demonstrate, despite
weakness shown below, that the HIV-1 epidemic is concen-
trated in certain areas in States where it is measured (see
the section on ‘Background’ above). The ANC data have
also been able to provide reasonable, but by no means fully
certain, evidence that in some urban settings like Delhi,
Chandigarh and Gujarat, HIV-1 levels in the general
population have not increased dramatically (staying well
below 0.5% for several years).

The biases among women attending ANCs have not
been well studied in India. However, preliminary re-analyses
by NACO suggest that there was little variation in age,
education, residence and migration patterns between 1998
and 2003 among HIV-1 negative women.

Additional analyses are required to confirm if these
groups are representative of local levels of the enrolment
area’s ever-married women (forthcoming analyses). Similarly,
the amount of information that is possible to collect
(including limited questions on sexual behaviour, risk-
taking) is limited.

The chief weaknesses of the ANC data are two: first,
they do not capture information on males. Second, they
are more useful for detecting trends, and have not been
well validated for measurement of HIV-1 incidence or
prevalence in the general community. Results from the Tamil

Nadu Community Prevalence Survey suggest that ANC
prevalence is two-fold lower than the overall State level,
but the Bagalkot Community Survey suggests that the two
are comparable (see below for caveats of general population
surveys). Similarly, there are reports of inconsistent quality
in testing (including adherence to ELISA testing procedures),
sampling frame (including recruiting non-representative
populations), and overall supervision.

Because the ANC data represent the best existing and
reasonably low-cost method for tracking changes in the
general population, these represent the most cost-effective
and practicable base from which to expand. Already, ANC
has expanded to all districts in the high-prevalence States
for 2004.

Recommendations

1. Considerable efforts be made to improve the quality
and completeness of ANC data testing from all parts of
India. These would include:

• Test in at least one public facility and ideally one private/
NGO facility in all districts of India.

• Add focused questions on sexual behaviour (including
knowledge of paid sex, husband’s time away from home
plus wife’s time away from home during pregnancy when
the husband is alone in the house, religion and male
circumcision status, HIV-1 testing, use of antiretrovirals,
condom use, access to HIV-1 interventions).

• Add questions on tobacco and alcohol use by husband.
• Add routine measurement for other viral and bacterial

STIs, specifically HSV-2, syphilis, and possible C. trachomatis
antibodies (as a marker of sexual risk).

• Add incidence testing (‘detuned’) in some areas.
• Create a central long-term biorepository of a random

percentage of tested samples for future biological testing
(the last three to be done in a phased manner after
adequate pilots).

2. A network of academic institutions, working with NARI,
NACO and others conduct a pilot quality control study
covering some 40 districts (including identified ‘hot spot
districts’ as given in the section on ‘Existing evidence on
HIV-1 epidemiology in India’).
   The pilot would aim to provide training and standardi-
zation to ANC staff in proper epidemiological questions,
and in specimen collection. The network would introduce
innovation such as use of a rolling sample (not simply
twice a year), training of ANC staff in interview methods
and good quality HIV-1 and STI testing, use of a 10%
re-sample, central archiving of all positive samples, a
random percentage of negatives for specialized testing
(including detuned assays) and quality control. The
central samples could be used for focused biological
research (for example, on variation in viral and host
factors that may explain the remarkable heterogeneity
of HIV-1 in India).



72

NCMH Background Papers·Burden of Disease in India

Kumar, Jha, Arora, Dhingra

3. Based on the pilot, ICMR/NACO consider expansion
and quality control of ANC sites as the central pillar of
the proposed third World Bank IDA credit.

General population surveys, including the planned NFHS-3

Major completed activities for general population surveys
include a National Behavioural Survey in General Popula-
tion (NBS) covering 85,000 adults in major States of India
completed in 2001, a forthcoming National Community
Prevalence Study (the results of which are not yet available),
and a planned National Family Health Survey-3 (NHFS-3),
which would include HIV-1 testing in about 125,000 adults
in high-prevalence States.

The group concluded that there were considerable
methodological challenges in general population surveys.
The central goal of such surveys is to generate prevalence
rates and risk profiles representative of the general popula-
tion, but it is precisely in this area that weaknesses are most
notable. Consider the following:

• It is well known that those who refuse to join such surveys
are different from those who participate. This may be
due to three factors: non-response; non-availability of
economically and physically active young males during
surveys; and the limited ability to capture migrant
populations, hence possible underrepresentation of these
in general population surveys. Thus, higher-risk, more
mobile females or males may often not be captured in
the house listing procedures used. The Male Sexual
Behaviour General Population Survey (GPS) in Vellore
showed a response rate of 87% and that non-respondents
were more likely to be older (35–40 years of age), married,
and having white-collar jobs or affluent private businesses.
Surrogates of risk-taking (smoking or alcohol use) were
not different between responders and non-responders).
No other large-scale BSS or IBBS that we reviewed has
reported on the characteristics of the non-respondents
(including age, sex, marital status, occupation, education,
time away from home) and surrogates of risk-taking
(such as smoking or alcohol use). The NBS does not
provide any table that compares the interviewed population
to the Census characteristics.

• The experience from the General Population Survey
conducted in the Bagalkot district of Karnataka is telling.
The original study design aimed for 7000 adults, based
on a census-based house listing. Only about 4600 agreed
to participate and, of these, only about 3500 provided
blood samples. Thus, with the HIV-1 status available in
only about half of the target population, the study cannot
be representative.

• Experience from various studies suggests that while
behavioural data, or blood or urine samples may be
obtained (including from the NHFS-2), obtaining both

creates numerous problems with community participation.
This implies that any survey which attempts to do both
needs to be designed with considerable care, and only
after use of extensive pilots. Similarly, while past NFHS
surveys have had high participation rates among those
selected, the planned introduction of HIV-1 testing in
NHFS-3 may well lower overall response rates, and thus
make difficult or impossible the comparison of fertility
and other indicators to earlier NHFS rounds.

   Adequate sample sizes are needed for general popula-
tion surveys, given that the estimated prevalence of
HIV-1 among adults is still quite low (2% as an upper
level in most settings). The specific objectives of general
population surveys need to be taken into account in
sample size estimates. For example, generating a State-
level average for HIV-1 prevalence is of limited use,
given that it is already evident that HIV-1 epidemics are
remarkably heterogeneous within a State (or even a
district). Consider the following:

• The NHFS-3 proposal calls for testing some 125,000
adults in high-prevalence States or, on an average, about
6400 men and 6400 women in each of the high-preva-
lence States. However, this would generate only about
60 positive cases among women and men each, or only
2–3 positives among women in each district for an
average State. This number of positives is too small to
validate local ANC results.

• Similarly, the design effect is likely underestimated as
the marked heterogeneity in HIV-1 levels within a State
mean that sampling errors could lead to underestimation,
and inability to reproduce the findings in future surveys.

• The absolute number of HIV-1 positive persons is too
small to do any meaningful bivariate analyses except at
the national level.

The design document for the NHFS-3 is not clear in the
efficiency of testing strategies. A very large number of
samples (125,000) will need to be tested to generate only
a few positive results (some 1000–2500). Methods to
increase the use of pooled samples and their relevance to
blood spots are not clear. Similarly, the NHFS-3 proposes,
quite wrongly, to destroy the samples after testing.

A better sample frame for large HIV-1 prevalence surveys
is likely to be the Sample Registration System (SRS). The
SRS covers about 10–11 units per district on an average,
each with about 1000–1500 people (of which about 40%
would be 15–49 years of age). The SRS is representative of
the population. Because house lists are known, they can
provide meaningful information on the non-response
characteristics of those surveyed. Moreover, the new SRS
sample frame will be followed to 2014, thus enabling
prospective follow-up.
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Recommendations

1. A NACO/Avahan expert group should review the results
of all existing community prevalence studies, including
appropriate information on non-respondents, sample
size estimates, validation of results of sexual behaviour,
and other aspects.

2. The utility of general population surveys of HIV-1 and
STIs in conjunction with other biological tests be first
evaluated in well-designed pilot studies in about 3–4 States.
These pilots would pay attention to the following options:

• Surveys focused only on blood-based household health
surveys (comprising blood pressure and other physical
measurements, along with a blood spot on filter paper),
with limited sexual behavioural questions (but with likely
high compliance rates).

• Validation of indirect questions on sexual behaviour
(for example, use of surrogate markers such as time
away from home for use of sex work).

• Use of biological markers to define sexual behaviour
risk (for example, C. trachomatis or HSV-2 antibodies
correlate with lifetime number of sexual partners in
western settings).

• Alternative sampling strategies, such as sampling only
men, or sampling men and women in alternative house-
holds.

• Careful attention to methods for collection, processing
and long-term biorepository of collected samples, including
choice of samples (lowering the costs of testing with
pooling methods), cheaper indigenous assays and other
aspects of laboratory quality control.

• Careful attention to methods for the use of large survey
datasets within the SRS to create anonymous, unlinked
subsamples for population-based, age, sex, and region
or hot spot-specific HIV-1 and STI prevalence.

Monitoring AIDS mortality

Especially due to expanding access to antiretrovirals,
studying mortality from AIDS will be required. The forth-
coming Registrar General of India (RGI)–Centre for Global
Health Research (CGHR) prospective study of 60 lakh
Indians, capturing some 150,000 deaths from 2001 to 2003
and an additional 75,000 deaths from 2004 to 2005 should
provide robust and direct estimates of AIDS mortality,
and the socioeconomic and limited behavioural correlates
of such mortality.

Capacity-building for monitoring HIV-1 and
sustainability of efforts

The expert group strongly endorsed the view that stand-
alone monitoring and evaluation efforts, while required
for project monitoring and donor accountability, need to
be integrated into an overall nationally led strategy. Such
a strategy would build capacity for routine, robust, low-
cost, and long-term monitoring of a remarkably hetero-
geneous HIV-1 epidemic. The expert group believes that
the above set of efforts, with close coordination between
NACO, ICMR, Avahan and others can be a model for
developing countries to build sustainable monitoring
systems.

Table A1.1 NHFS-3 sample size estimates for each of the high-prevalence States

  Assumed HIV   Proposed   Confidence interval Absolute number of positives
 prevalence rate    Assumed   minimum

Group         (%) design effect* sample size Lower  (%)     Upper (%) Lower bound Upper bound

Women and men separately 1.50 1.25 6,400 1.1 1.9 70 122
1.25 1.25 6,400 0.9 1.6 58 102
0.75 1.25 6,400 0.5 1.0 32 64

Both women and men together 1.50 1.25 12,800 1.2 1.8 154 230
1.25 1.25 12,800 1.0 1.5 128 192
0.75 1.25 12,800 0.6 0.9 77 115

*Note that the design effect used is optimistic·it may well be two-fold or higher
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Causal analysis and treatment protocols for sexually transmitted
infections, HIV/AIDS and opportunistic infections

NATIONAL AIDS RESEARCH INSTITUTE, PUNE

1. Sexually transmitted infections

Table 1.1 Causes of sexually transmitted diseases (by significance)

Distant (sociopolitical, economic,
Direct (normally clinical) Indirect (diet, exercise, alcohol) empowerment, gender, literacy, etc.)

• Sexual·unprotected sex with • Practice of risky sexual behaviour • Migration·single male member migration
casual partners or HIV-infected • Alcohol or other substance use • Poverty
person • Social stigma associated with risky • Natural calamities such as famine and

• Ignorance about STDs sexual behaviours, sexually earthquake
transmitted diseases and Âat-riskÊ • Low empowerment as seen among Âat-riskÊ
subpopulations subpopulations

• Social taboo on discussions on sexuality
• Low coverage of quality life skillsÊ education

to adolescents in and out of school
Interaction with (by descending order of
other causes proportionate morbidity)

STDs • Enhance the risk of acquisition/transmission • Poor treatment-seeking behaviour • Receptive sexual partners·females as
of HIV infection by two- to ten-fold including delayed treatment-seeking, well as males (in men having sex with men)

• Generally a higher risk of transmission incomplete treatment for STDs, low • Low coverage of quality targeted interventions
is associated with ulcerative diseases acceptability of STD clinics, etc. among Âat-riskÊ subpopulations
1. Genital ulcer disease • Poor health-seeking behaviour • Poor control over unqualified traditionally

·Herpes genitalis among Âat-riskÊ subpopulations accepted practitioners for treatment of STDs
·Chancroid • Low access to quality risk • Poor coordination between the private and
·Syphilis reduction counselling public sectors
·Lymphogranuloma venereum • Low acceptability/awareness
·Granuloma inguinale about syndromic management

2. Genital discharge syndrome guidelines among health
·Trichomoniasis care providers
·Chlamydial urethritis
·Gonorrhoea

3. Genital warts
4. Reproductive tract infections

Transfusion-asso-
ciated HIV infection
1. Interacting • Haemophilia • Practice of providing plasma
    diseases • Thalassaemia • Lack of wide availability of HIV-tested

• Postpartum haemorrhage blood products
• Rarely, non-adherence to rational use of blood

2. Injecting drug • Peer pressure • Unemployment
    use • Low adherence to biosafety • Poverty

precautions • Social instability

3. Occupational • Ignorance about postexposure prophylaxis • Low availability of protective equipment
    exposure • Access to postexposure prophylaxis drugs at the workplace

MTCT • Pregnancy when a woman • Vaginal delivery
recently acquires HIV • Ignorance about MTCT

• Breastfeeding • Lack of access to HIV testing and counselling

STD: sexually transmitted disease; MTCT: mother-to-child transmission
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Table 1.2 Interventions (by significance) for the management of sexually transmitted diseases

            Non-medical interventions/prevention

Outcome Medical interventions Prioritized (targeted) interventions Subpopulations

STDs Syndromic Aetiological Establishment of • Generic package of prioritized • Sex workers
management management STD surveillance intervention that includes • Men who have sex
of STDs (at (not favoured as it to assess the pattern (i) Management of STDs using with men
all levels of leads to missed and proportionate the syndromic approach • Truckers
health care)1 opportunities) morbidity of STDs (ii) Peer-based education on • Migrant

and drug-resistance STDs/HIV/AIDS subpopulations
profile to suitably (iii) Promotion and distribution • Adolescents
modify choice of of condoms
drugs in the (iv) Empowerment of socially
syndromic approach challenged groups

(v) Creation of an enabling
environment

• Life-skillsÊ education that includes
peer-based approaches to create
enabling environment and
empowerment

Transfusion- Rational use of NA NA Promote rational use of blood/blood • Promote voluntary
associated blood and blood products blood donation
HIV infection products • Intensify self-

deferral strategy
• Treat potential

causes of anaemia
aggressively

Injecting drug NA NA NA Intensify and saturate with targeted
use-associated interventions aiming at harm reduction,
HIV such as needle exchange, harm-reduction

strategies, enabling environment, using
peer-based approaches

Occupational Provide anti- • Establishment of NA • Periodic biosafety training
exposure retrovirals on national needle-stick • Initiate needle-stick audit

needle-stick registry • Access to post-exposure prophylaxis
exposure • Provide combination • Counselling

ART for 4 weeks

Mother-to-child Antiretroviral/s for Counselling on infant NA • Enhance access to HIV testing and
transmission of HIV PMTCT feeding practices counselling

• Peer-based interventions for exclusive
breastfeeding

STD: sexually transmitted disease; AIDS: acquired immunodeficiency syndrome; PMTCT: prevention of mother-to-child transmission; ART: antiretroviral therapy
1National AIDS Control Organization (NACO). Simplified STI/RTI treatment guidelines. New Delhi: Government of India; 1998.

Table 1.3 Standard treatment protocols for the management of conditions occurring due to sexually transmitted diseases

Condition Personnel (units of time and type) Tests (by type) Drugs (dosage, type and time) Inpatient stay

Genital ulcer disease • About 10 minutes per consultation • RPR/VDRL • Inj. benzathine penicillin 2.4 MU IM × 2 Not required
(syndromic approach) of a physician (at all levels of health care)                             +

• About 20–30 minutes per • Dark-ground microscopy erythromycin 500 mg qid × 14 days
consultation of a counsellor (up to the district level) • If the lesions look like herpes genitalis,

• About 20 minutes of a laboratory • Tzanck preparation give acyclovir 200 mg 5 times/day × 7 days
technician (at the tertiary level)                          OR

famciclovir 250 mg bd × 7 days

Genital discharge • About 10 minutes per consultation • Not needed at the PHC Use norfloxacin 800 mg stat Not needed
syndrome of a physician level                 OR

(Cont.)
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Table 1.3 (cont.) Standard treatment protocols for the management of conditions occurring due to sexually transmitted diseases

Condition Personnel (units of time and type) Tests (by type) Drugs (dosage, type and time) Inpatient stay

• About 20–30 minutes per • Gram stain Inj. ceftriaxone 250 mg IM stat
consultation of a counsellor • Wet mount                        +

• About 20 minutes of a laboratory (up to the district level) Cap. doxycycline 100 mg bd × 7 days
technician

Vaginal discharge • About 15 minutes per consultation • Per speculum examination • E/o cervicitis Not needed
of a physician • Gram stain norfloxacin 800 mg stat

• About 20–30 minutes per • Wet mount                         +
consultation of a counsellor doxycycline 100 mg bd × 7 days

• About 20 minutes of a laboratory                         +
technician metronidazole 200 mg tds × 7 days

• E/o vaginal infection alone;
treated as candidial;
give fluconazole 150 mg stat

Inguinal bubo • About 10 minutes per consultation Clinical diagnosis Use doxycycline 100 mg bd × 14 days
of a physician                       OR

• About 20–30 minutes per erythromycin 500 mg qid for 1 day
consultation of a counsellor                       OR

tetracycline 500 mg qid × 14 days

Lower abdominal • About 10 minutes per consultation • Clinical diagnosis Inj. ceftriaxone 250 mg IM
pain among of a physician • Gram stain                         +
women (pelvic • About 20–30 minutes per • Wet mount doxycycline 100 mg bd × 7 days
inflammatory consultation of a counsellor                    +
disease) • About 20 minutes of a laboratory metronidazole 200 mg tds or 400 mg

technician bd × 14 days

Swelling of the • About 10 minutes per consultation Clinical diagnosis Inj. ceftriaxone 250 mg stat Not needed
scrotum of a physician                    +

• About 20–30 minutes per doxycycline 100 mg bd × 7 days
consultation of a counsellor

Ophthalmia • About 10 minutes per consultation Inj. ceftriaxone 50 mg/kg, Not necessary
neonatorum of a paediatrician maximum dose: 125 mg stat

• About 20 minutes of a laboratory
technician

Post-exposure • About 10 minutes per consultation • HIV ELISA of patient as well Within 15 minutes to 4 hours (ideally) Not necessary
prophylaxis of a physician as the provider at the base- or 24 hours minimally, provide:

• About 20–30 minutes per line and at 3 months (up to zidovudine 300 mg bd + lamivudine
consultation of a counsellor the district level) 150 mg bd + indinavir 800 mg tds for

• HIV-1 DNA PCR at a 4 weeks1

tertiary health care centre

Prevention of • About 10 minutes per consultation • HIV ELISA of pregnant • Currently, NACO provides nevirapine Hospitalization
mother-to-child of a physician woman (up to the district 200 mg one tablet during labour and for an average
transmission • About 20–30 minutes per level) single dose of nevirapine 2 mg/kg of of 5 days if

consultation of a counsellor • HIV-1 DNA PCR of the body weight of baby within 72 hours the mother
baby at 2 and  4 months of birth.2 However, in view of the undergoes
in a non-breastfed baby or reports of emergence of nevirapine- elective
one month after stopping resistant mutations in mothers that caesarean
breast milk (available only preclude the use of a nevirapine-based section
in select tertiary care regimen, WHO recommends the use of additionally
centres) zidovudine 300 mg bd + lamivudine

150 mg bd for at least a week after
birth to the mother

• Elective caesarean section

RPR: rapid plasma reagin; VDRL: Venereal Disease Research Laboratory; Inj.: injection; ELISA: enzyme-linked immunosorbent assay; PCR: polymerase chain reaction
1NACO. Specialist training and reference module. New Delhi; Government of India; 2002.
2Guay LA, Musoko P, Fleming T, et al. Intrapartum and neonatal single dose nevirapine compared with zidovudine for prevention of mother-to-child transmission of HIV-1 in
Kampala, Uganda: HIVNET 012 randomised trial. Lancet 1999;354:705–8.
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Table 2.1 Interventions (by significance) for the treatment of advanced HIV disease (CD4 count <200 cells/cmm)

                Non-medical interventions/prevention

Medical interventions Exercise Nutrition Others

• Chemoprophylaxis against opportunistic infections NA Green leafy vegetables, Psychosocial
(at all levels of health care) good food hygiene, support

• Treatment of opportunistic infections if they occur potable water
(at all levels of health care)

• Antiretroviral therapy (only up to the district level)

(Cont.)

Table 2.2 Standard treatment protocol for the management of advanced HIV disease

Condition Personnel (units of time and type) Tests (by type) Drugs (dosage, type and time) Inpatient stay

Advanced HIV • About 15 minutes per consultation • Specific tests Chemoprophylaxis NA
disease (acquired of a physician 1. CD4/CD8 counts every 6 months • All patients whose CD4 count
immunodeficiency • About 30 minutes per consultation     (at tertiary and district levels only) is <200 cells/cmm or those
syndrome) of a counsellor 2. Plasma viral load (not recom- having a history of any AIDS-

• About 15 minutes per consultation     mended currently due to high cost) defining illness in the past
of a nurse and laboratory • Supportive tests receive co-trimoxazole double
technician 1. Routine haemogram strength tablet once a day

(at all levels) at every visit                    OR
2. Liver function tests (if sensitive to sulpha drugs)

·ALT dapsone 100 mg od until the
·AST CD4 count increases beyond
·Alkaline phosphate 350 cells/cmm after initiating
   (up to the district level; initially ART (given at all levels of

14 days after initiating ART health care)
and later symptom-directed) • ART (given up to the district

3. Chest X-ray to rule out TB level)
before initiating ART at all levels • Those who do not have
of care and later symptom-directed concurrent TB and whose

4. Test the sputum for the presence haemoglobin level is above
of AFB to rule out TB before 8 g% are given zidovudine 300 mg
initiating ART at all levels of care bd + lamivudine 150 mg bd +
and later symptom-directed nevirapine 200 mg od for 14 days.

5. USG of the abdomen wherever If the patient does not develop
required any severe skin rash or hepatotoxicity,

6. ELISA or PCR for HCV at a provide a fixed-drug combination
tertiary care centre among of: zidovudine 300 mg bd +
injecting drug users or transfusion- lamivudine 150 mg bd + nevirapine
transmitted HIV 200 mg bd until the patient develops

7. ESR at all levels·symptom- signs of immunological/clinical
driven failure (generally a patient takes

about 2.5 years to develop failure)
• In case the haemoglobin level is

<8 g%, substitute zidovudine with
stavudine 30/40 mg bd depending
on the body weight of the patient
(30 mg if the weight is <60 kg)

• If the patient has concurrent TB,
to avoid drug–drug interaction
between nevirapine and rifampicin,
give efavirenz 800 mg od in place

2. HIV/AIDS
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Table 2.2 (cont.) Standard treatment protocol for the management of advanced HIV disease

Condition Personnel (units of time and type) Tests (by type) Drugs (dosage, type and time) Inpatient stay

of nevirapine in the regimen
described above

Note: The efavirenz-based regimen
is more potent and the response is
durable. However, it costs three
times more than the nevirapine-
based regimen

Treatment failure • About 15 minutes per consultation • Specific tests • Antiretroviral drugs selected for NA
(salvage regimen) of a physician 1. CD4/CD8 counts every 6 months salvage therapy are initiation Admission

• About 15 minutes per consultation (at tertiary and district levels only) regimen-specific would not be
of a counsellor 2. Plasma viral load (not recom- • Though there are 20 different required to

• About 15 minutes per consultation mended currently due to high cost) antiretroviral drugs, the most initiate
of a nurse and laboratory • Supportive tests widely accepted regimen for therapy and
technician 1. Routine haemogram (at all salvage is as follows: abacavir thereafter.

levels) at every visit 300 mg bd + didanosine EC However,
2. Liver function tests 250/400 mg od (weight depending

·ALT <60 kg·250 mg) + indinavir on the
·AST 800 mg bd + ritonavir opportunistic
·Alkaline phosphate (up to the 100 mg bd (IDV/rtv) infection that

district level; symptom-directed) • In place of IDV/rtv, nelfinavir the patient
3. Chest X-ray (symptom-driven, 1250 mg bd or lopinavir 400 mg may develop

at all levels of care) bd + ritonavir 100 mg bd as a sign of
4. Test the sputum for the presence (LPV/rtv) can also be used treatment

of AFB to rule out TB (symptom- • About 30% of patients may failure, one
driven, at all levels of care) fail after 3 years. After failure, may require

5. USG of the abdomen wherever antiretroviral medicines may be hospitalization
required chosen for treatment based on

6. ESR at all levels (symptom- the prior treatment pattern
driven)

7. Other tests are driven by the
symptoms with which the
patient presents

ALT: alanine transaminase; AST: aspartate transaminase; ART: antiretroviral therapy; AFB: acid-fast bacilli; USG: ultrasonography; HCV: hepatitis C virus;
ESR: erythrocyte sedimentation rate; TB: tuberculosis; ELISA: enzyme-linked immunosorbent assay; PCR: polymerase chain reaction

Table 2.3 Some complications of antiretroviral therapy, and personnel, tests and drugs required for their treatment

Personnel (units Drugs (dosage,
Complication of time and type) Tests (by type) type and time) Inpatient stay Advice

Lipodystrophy About 15 minutes in a • Waist–hip ratio • Change the NRTI or PI Not required Low fat diet
directed examination (at all levels of care) • Continue metformin

• USG of the abdomen 500 mg bd
(up to the district level) • Restorative surgery

• Dual-energy X-ray
absorptiometry (DEXA)
(available at select
tertiary-level centres)

Lactic acidosis About 10–15 minutes in • Anion gap (available at select • Stop NRTIs and NNRTIs Potentially a fatal
a directed examination tertiary care centres) if severe renal failure disorder. Requires

• Lactic acid level (available • Hydration hospitalization for
at select tertiary care • Use riboflavin 50 mg/day weeks depending
centres) till improvement on the severity of

lactic acidosis

(Cont.)
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Table 2.3 (cont.) Some complications of antiretroviral therapy

Personnel (units Drugs (dosage,
Complication of time and type) Tests (by type) type and time) Inpatient stay Advice

Bibliography

1. Bartlett JG, Gallant JE. Medical management of HIV infection.
Baltimore, USA: Johns Hopkins University; 2003.

Hyperlipidaemia About 10–15 minutes in Lipid profile (at tertiary • Change the PIs to NRTIs/
a directed examination care centres) NNRTIs

• Use atorvastatin 10 mg/day
              OR
pravastatin 20 mg/day
              OR
fenofibrate 54–160 mg qid
              OR
gemfibrozil 600 mg bd

Insulin resistance • No standardized methods Use metformin depending on Not reported Dietary
• Frequent fasting blood glucose the blood sugar level advise

levels while receiving PIs

USG: ultrasonography; NRTI: nucleoside reverse transcriptase inhibitor; NNRTI: non-nucleoside reverse transcriptase inhibitor

2. DHSS guidelines for the use of antiretroviral agents in HIV-1
infected adults and adolescents. USA: Department of Health &
Human Services; 10 November 2003.

3. Opportunistic infections

Table 3.1 Interventions (by significance) for the management of opportunistic infections

                            Medical interventions          Non-medical interventions/prevention

Outcome Primary chemoprophylaxis Secondary chemoprophylaxis Exercise Nutrition Other

Tuberculosis Not advocated excepting Not advocated NA NA NA
to the close contacts of
TB cases

Candidiasis Not required Use fluconazole 150–200 mg od; once a NA Non-spicy diet NA
week in patients with oesophageal candidiasis

Herpes zoster Not available Not available NA NA NA

Cryptosporidial Not available Not available NA NA Potable water
diarrhoea

Cryptococcal Not available Maintenance regimen with fluconazole NA NA Avoid contact with
meningitis 200–400 mg/day pigeon excreta

(debatable)

Pneumocystis Use trimethoprim– For life, unless CD4 counts increase NA NA Do not share a
carinii pneumonia sulphamethoxazole beyond 200 cells/cmm for at least 3 months hospital room with a
(PCP) DS 1 od while receiving antiretroviral therapy (ART) person having PCP

            OR
dapsone 100 mg od

Toxoplasmic Use trimethoprim– For life, unless CD4 counts increase Do not eat NA Avoid handling litter
encephalitis sulphamethoxazole beyond 200 cells/cmm for at least 6 months raw or and catÊs excreta

DS 1 od while receiving ART undercooked
              OR meat, particularly
dapsone 50 mg od  + lamb, beef and
pyrimethamine 50 mg/week + pork
leucovorin 25 mg/week

(Cont.)
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Isospora belli Use trimethoprim– For life, unless CD4 counts increase NA NA Potable water
diarrhoea sulphamethoxazole beyond 200 cells/cmm for at least 3 months

DS 1 od while receiving ART

Cytomegalovirus Use ganciclovir 1 g tds For life, unless CD4 counts increase NA NA NA
disease (most often beyond 150 cells/cmm for at least 3 months
retinitis or while receiving ART
oesophagitis)

Herpes simplex Not recommended • Use acyclovir 400 mg bd OR famciclovir NA NA NA
infection 250 mg bd up to 2 years (safety data

available only up to 2 years)
• Treatment with antiretroviral drugs is

effective in reducing recurrences

Progressive multifocal NA NA NA NA NA
leucoencephalopathy
(PML)

Hepatitis B HBV vaccine to those NA NA NA Practise safe sex
who are not infected
with hepatitis B virus

Hepatitis C NA NA NA NA Injection safety,
especially needle
exchange programme
among IDUs

Cancer of the cervix NA NA NA NA Cauterize genital
warts in females and
conduct yearly Pap
smear examination
of HIV-positive
women

Pneumococcal Pneumococcal NA NA NA NA
pneumonia conjugate vaccine

NA: not applicable; IDU: injection drug user; Pap: Papanicolaou

Table 3.1 (cont.) Interventions (by significance) for the management of opportunistic infections

                            Medical interventions          Non-medical interventions/prevention

Outcome Primary chemoprophylaxis Secondary chemoprophylaxis Exercise Nutrition Other

Table 3.2 Personnel, tests, drugs and duration of inpatient stay for opportunistic infections

Personnel Tests Drugs
Condition (units of time and type) (by type) (dosage, type and time) Inpatient stay

Tuberculosis • About 10 minutes per • Directed by symptoms/ • Chemoprophylaxis is not advisable There are no
consultation of a physician clinical suspicion excepting to close contacts of a TB case publications

• About 15 minutes per • Chest X-ray (up to the ·Category 1: 2(EHRZ)3 + 4(HR)3 reporting the
consultation of a counsellor district level) ·Category 2: 2(SEHRZ)3 + 1(EHRZ)3 + number of days
(currently not available at • Sputum for AFB (at 5(HRE)3 of hospitalization
TB clinics) all levels) ·Category 3: 2(HRZ)3 + 4(HR)3 among HIV–TB

• USG of the abdomen (up • The maintenance phase may be prolonged patients in India
to the district level) in TB meningitis and extrapulmonary TB

• FNAC of lymph nodes (up (depending on the response to treatment)
to the district level) • Treatment to be provided at all levels of

• CSF examination (up to health care
the district level)

• Ascitic fluid examination
(up to the district level)

(Cont.)
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(Cont.)

Oropharyngeal • About 10 minutes per • KOH/fresh mount preparation • Localized mucocutaneous candidiasis Hospitalization
candidiasis consultation of a physician (up to the district level) ·fluconazole 150 mg od × 10–14 days may not be

• On an average, a patient • Culture·Sabouraud agar • Oesophageal candidiasis required for
may develop candidiasis at (if drug-resistant species ·fluconazole 150–200 mg × 10–14 days candidiasis
least 5 times if she/he does is expected) (only at the                            OR per se
not receive antiretroviral tertiary level) ·itraconazole 100 mg od  × 10–14 days
therapy • Rarely, endoscopy (only at                            OR

the tertiary level) ·ketoconazole 200 mg bd × 10–14 days
                        OR

·amphoptericin B (rarely)

Herpes zoster • About 10 minutes for each • Clinical diagnosis mostly • Use famciclovir 500 mg tds × 7–10 days Mostly not
consultation of a physician • Tzanck test (at the tertiary                            OR required

• About 10 minutes for each level) acyclovir 200 mg 5 times a day × 7–10 days
consultation of a counsellor                            OR

valacyclovir 1 g tds × 7–10 days
• Use prednisolone or amitriptyline in case of

severe neuralgia

Cryptosporidial • About 10 minutes for each Stool: Modified Ziehl– • In advanced HIV disease, ART is the best • No Indian
diarrhoea consultation of a physician Nielsen stain (can be done treatment. However, in its absence, the publication on

• About 10 minutes for each up to the district level) patient can be given: the duration of
consultation of a counsellor ·azithromycin 1200 mg × 2 days followed hospitalization

• About 15 minutes of a by 1200 mg/day for 27 days is available
laboratory technician                            OR • On an average,

·nitazoxanide 500 mg bd for 2–3 weeks a patient
• Oral rehydration (at all levels of care) spends about

2–3 days in
hospital during
each episode

• Episodes can
be frequent in
patients who
are not
receiving ART

Cryptococcal • About 10 minutes per • India ink preparation (up • Use amphotericin B 0.7 mg/kg/day IV with Indian studies
meningitis consultation of a physician to the district level) or without 5-flucytosine 100 mg/kg/day not available.

• About 15 minutes of a • Routine CSF examination for 14 days followed by fluconazole However, on an
laboratory technician (up to the district level) 400 mg/day for 8 weeks average,

• CSF: Cryptococcal antigen • This is followed by a maintenance 2 weeks of
(up to the tertiary level) regimen with fluconazole up to hospitalization

• Serum cryptococcal antigen 200–400 mg/day are required
(up to the tertiary level)

Pneumocystis • About 10 minutes per • Chest X-ray (up to the • Use trimethoprim–sulphamethoxazole (TMP • Lack of Indian
carinii pneumonia consultation of a physician district level) 15 mg/kg/day, SMX 75 mg/kg/day) data

• About 15 minutes of a • Induced sputum for silver tds × 21 days • On an average,
laboratory technician methanamine stain or                           OR 7 days of

Giemsa (tertiary centres) primaquine 30 mg qid × 21 days + hospitalization
• Therapeutic trial with clindamycin 300–450 mg qid × 21 days are needed

trimethoprim (TMP)/
sulphamethoxazole (SMX)
at any level of health care

Toxoplasmic About 10 minutes per • MRI (tertiary centres) • Use pyrimethamine 200 mg loading dose, • Lack of Indian
encephalitis consultation of a physician • Therapeutic trial at all then 75 mg/day + leucovorin 10–20 mg/day data on

levels of health care + sulphadiazine 1–1.5 g qid × 3–6 weeks hospitalization

Table 3.2 (cont.) Personnel, tests, drugs and duration of inpatient stay for opportunistic infections

Personnel Tests Drugs
Condition (units of time and type) (by type) (dosage, type and time) Inpatient stay
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• Maintenance regimen: Continue the above- • On an average,
mentioned drugs, if not receiving ART 7 days of

hospitalization

Isospora belli About 10 minutes per Stool microscopy·AFB Use trimethoprim–sulphamethoxazole DS Generally
diarrhoea consultation of a physician stain (up to the district level) tablet  tds × 2–4 weeks hospitalization

would not be
required.
However, the
patient may be
admitted for
rehydration for
a day or two.

Cytomegalovirus 15 minutes per consultation • Indian data not
disease of a physician available

• On an average
hospitalisation
for 3–6 weeks
is required for
each of these
conditions

CMV retinitis Fundoscopy (up to the • Use foscarnet 90 mg/kg bd IV × 14–21 days Not required
district level)                           OR

ganciclovir 5 mg/kg IV bd × 14–21 days
• Maintenance with valganciclovir 900 mg/day

However, the use of ART is known to be
efficacious and cost-effective compared
to others

CMV oesophagitis • Culture (not feasible) • Use ganciclovir 5 mg/kg IV bd × 2–3 weeks Up to 3 weeks
or colitis • Diagnosis by exclusion                           OR

foscarnet 60 mg/kg tds IV × 2–3 weeks
• Maintainance dose, if the patient is not

put on ART

CMV encephalitis/ • CSF examination (up to • Use ganciclovir 5 mg/kg IV bd + foscarnet Up to 6 weeks
radiculomyelopathy district level) 90 mg/kg bd IV for 3–6 weeks with

• PCR (not available in the maintenance
public sector) However, ART effectively prevents further

disease progression

Herpes simplex About 10 minutes per Tzanck test (tertiary care) • Use acyclovir 400 mg tds × 7–10 days Not required
infection consultation of a physician • Use famciclovir 250–500 mg bd × 5–10 unless the patient

days has encephalitis

Progressive About 15 minutes per • MRI (tertiary level) • Preferred treatment is with antiretroviral • Indian data not
multifocal leuco- consultation of a physician • CSF examination (up to therapy available
encephalopathy district level) • Interferon-alpha is costly and less effective • On an average,

• PCR for JC virus 1 week of
(not available) hospitalization

Hepatitis B • About 5 minutes at the first • HBsAg test (available up • Use lamivudine 100 mg od for one year No data
consultation of a physician to the district level) • Interferon alpha-2b·5 million units

• About 10 minutes at the first • Anti-HBeAg (may be SC 3 times per week × 4 months is costly
consultation with a counsellor available at the tertiary level) • Administration of ART impacts HBV

• Average time spent for testing • Anti-HBc (may be available infection and is cost-effective
and sera preparation is about at the tertiary level)
15 minutes of a laboratory • HBV DNA PCR (may be

(Cont.)

Table 3.2 (cont.) Personnel, tests, drugs and duration of inpatient stay for opportunistic infections

Personnel Tests Drugs
Condition (units of time and type) (by type) (dosage, type and time) Inpatient stay
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technician (tested in batches. available at the tertiary level)
However, varies by • Liver function tests
sophistication of the test)

Hepatitis C • About 5 minutes at the first • HCV EIA (tertiary care) Interferon-alpha 3 million units 3 times Data not
consultation of a physician • HCV RNA testing (select a week + ribavirin 800–1200 mg/day for available

• About 10 minutes of first tertiary care centres) 48 weeks
consultation with a counsellor • Liver function tests                             OR

• Average time spent for testing Pegylated interferon 1.5 øg/kg SC per week
and sera preparation is about for 48 weeks
15 minutes of laboratory
technician (tested in batches.
Varies by sophistication of
the test)

Non-Hodgkin • About 20 minutes in directed • Biopsy (up to the district Standard cyclophosphamide, doxorubicin, Variable on
lymphoma examination of a physician level) adriamycin, vincristine, prednisolone (CHOP) clinical

• Laboratory technician • CT scan (at the tertiary level)                             OR presentation and
and pathologist • X-ray (up to the district level) methotrexate, bleomycin, doxorubicin, stage

cyclophosphamide, vincristine,
dexamethasone, G-CSF (M-BACOD)

                    OR
etoposide, prednisolone, vincristine,
cyclophosphamide, doxorubicin (EPOCH)

Cancer of the • Pre-invasive surgical options
cervix including hysterectomy

• If invasive, depending on the
stage, radiation and
chemotherapy are advocated

Other common conditions in HIV-infected individuals

Wasting disease • 10 minutes in directed Generally clinical Use cyproheptidine 2–4 mg bd up to 2 weeks Not required
examination of a physician                          OR

• 20 minutes per consulta- megestrol acetate 800 mg/day × 12 weeks
tion of a nutritionist                          OR

dronabinol 2.5–10 mg bd

Seborrhoeic About 5 minutes in directed Clinical Use hydrocortisone (2.5%) locally + ketoconazole Not required
dermatitis consultation of a physician (2%) cream locally + tar-based shampoo

Thrombocytopenia • 10 minutes in directed Platelet count (up to the Use prednisolone 40–60 mg per day in divided Not reported but
consultation of a physician district level) doses to be tapered off within 2 weeks may need a day

• 10 minutes of a laboratory                          OR or two for
technician IVIG 400 mg/kg/day on days 1, 2, 14 transfusion

followed by every 2–4 weeks
                      OR

Splenectomy
                         OR

ART, blood or platelet transfusion

Salmonella About 15 minutes in directed Culture (up to the district Use ciprofloxacin 500–750 mg bd × 14 days Not available, but
infection examination of a physician level)                          OR on an average

ceftrioxime 2 g/day IV 4–5 days
                      OR

cefotaxime 4–8 g/day IV × 14 days

Bacterial About 15 minutes in directed • X-ray (up to the district Use ceftrioxime 2 g/day IV Up to 2 weeks
pneumonias examination of a physician level)                          OR

(Cont.)

Table 3.2 (cont.) Personnel, tests, drugs and duration of inpatient stay for opportunistic infections

Personnel Tests Drugs
Condition (units of time and type) (by type) (dosage, type and time) Inpatient stay
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• Blood culture (up to the cefotaxime 4–8 g/day IV × 2 weeks
district level)

• Sputum·Gram stain (up to
the district level)

Aphthous ulcers About 5 minutes in a given Clinical Use prednisolone 5–10 mg bd × 5–7 days Not required
consultation of a physician                    OR

thalidomide 100–200 mg/day for about
4 weeks

                      OR
ART

Taenia cruris About 5 minutes in directed Generally clinical diagnosis Use fluconazole 150–200 mg once a week × None
consultation of a physician 4 weeks + local miconazole application.

Duration depends on the extent and sites
involved

AFB: acid-fast bacilli; USG: ultrasonography; FNAC: fine-needle aspiration cytology; CSF: cerebrospinal fluid; MRI: magnetic resonance imaging; PCR: polymerase chain
reaction; SC: subcutaneous; IVIG: intravenous immunoglobulin; G-CSF: granulocyte colony stimulating factor; CT: computerized tomography; EIA: enzyme immunoassay;
HBV: hepatitis B virus; HCV: hepatitis C virus; ART: antiretroviral therapy

Table 3.2 (cont.) Personnel, tests, drugs and duration of inpatient stay for opportunistic infections

Personnel Tests Drugs
Condition (units of time and type) (by type) (dosage, type and time) Inpatient stay
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Focus on safe motherhood

RAJANI R. VED*, AVTAR SINGH DUA†

A comprehensive consideration of women’s health in India
is to view it through a holistic perspective that spans
reproductive health needs beyond maternity and fertility,
such as reproductive morbidities ranging from sexually
transmitted diseases (STDs) to uterine prolapse, other
diseases, such as tuberculosis and cancers, gender-based
violence and the health needs of older women. A well-
coordinated and efficient health system is required to
address all these issues. In taking a systems approach, one
could argue that strengthening the system through a quality
and rights perspective, and linking women, families and
households would contribute significantly to addressing
women’s health needs.

Interventions to reduce the maternal mortality ratio
(MMR), infant mortality rate (IMR) and child deaths, and
to lower the fertility rate, use tried and tested approaches
that have demonstrated success globally and in parts of
India. These interventions are focused and require effectively
functioning health systems.

This paper is based on the premise that a short-to-medium
term focus on reductions in the maternal and infant
mortality through strengthening health systems and ensuring
competent and trained providers at the grassroots and
primary health centre levels will yield benefits that can be
realized for other health needs of women. For example,
ensuring delivery by skilled attendants* contributes to
reductions in maternal morbidity as well as mortality, since
it is estimated that for every maternal death there are 50–
100 cases with morbidity.1

India has made substantial gains in improving the overall

*The term Âskilled birth attendantÊ refers exclusively to people with midwifery skills (for example, doctors, midwives, nurses) who have been trained to proficiency in the
skills necessary to manage normal deliveries and diagnose or refer medical complications.  Depending on the setting, other health care providers, such as auxiliary
nurse–midwives, community midwives, village midwives and health visitors may also have acquired appropriate skills if they have been specially trained. (Source:
Reduction of maternal mortality: A joint WHO/UNFPA/UNICEF/World Bank Statement. Geneva: World Health Organization; 1999)

health of men, women and children in the fifty-eight years
since Independence. Despite these gains, maternal and child
deaths constitute a significant burden of disease among
women and children. According to World Health Organiza-
tion (WHO) estimates, India contributes about 24 lakh to
the 108 lakh global child deaths and accounts for 25% of
the 529,000 global maternal deaths.2 Although India has
a long history of programmatic efforts to improve the health
of mothers and children, it appears that these efforts lack
focus and consistency, and interventions have not always
been evidence-based. The continuing high MMR and IMR
can be attributed to shifting policies and programmes as
well as to the level of the complexity of the technical
strategies required to address safe motherhood and child
survival.

Community-based, primary health care preventive and
promotive approaches such as nutrition education, environ-
mental sanitation and the use of technologies that need
relatively low skill levels such as immunization and oral
rehydration therapy (ORT), and which can be delivered
practically at the doorstep, have contributed considerably
to improving infant and child health. Maternal health
interventions, on the other hand, require more complex
clinical and surgical interventions, and depend on a well-
functioning health system that provides adequate clinical
back-up for outreach interventions.

Background

The history of India’s family welfare programmes (Box 1)
illustrates the focus and changes of programme and policies,
and provides evidence that gains in some indicators were
achieved at the cost of others.3 Although successive Five-
Year Plans have articulated a strong maternal and child
health (MCH) component, National- and State-level
policies and programmes were mostly characterized by the
domination of population concerns.

*Public Health Consultant
New Delhi
e-mail: vedarya@vsnl.com
†Member, National Commission on Macroeconomics and
Health, Government of India, New Delhi
e-mail: avtarsinghdua@yahoo.co.in
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project was launched which expanded the scope of the
Programme.4

This expanded scope incorporated a range of critical
and necessary dimensions of women’s health care. However
since the system was not equipped to handle existing
programmes, this sudden expansion of programme portfolio,
with dramatic policy shifts, led to a dilution in efforts to
reduce maternal and child mortality. This resulted in a nearly
stagnant MMR and a slowing decline in the IMR. The
plateau in reduction of the IMR can be attributed to poor
neonatal survival, closely linked to care during labour and
in the postpartum period. Commensurate with the focus of
the programme, the total fertility rates (TFR) have shown
declines at the national level (Table 1). The data demonstrate
that consistent and focused interventions are necessary for
reductions to occur in the IMR and MMR.

This paper reviews the current status of maternal and
infant health, including causes of death; summarizes evidence-
based interventions to improve maternal and child health,
and reduce the MMR and IMR using examples from global
experiences and research; analyses technical strategies,
policies, human resources and health infrastructure required
for CSSM and the RCH-I Programmes; reviews the extent
to which RCH-II has incorporated evidence-based strategies
in specific contexts to reduce the MMR and finally proposes
options to most effectively address reductions in these key
indicators to achieve the goals of the National Population
Policy (NPP 2000)7 and the Millennium Development Goals
(MDGs) outlined in Table 2. Using the 1992–1993 National
Family Health Survey (NFHS)-1 data, which show an under-
five mortality rate (U5MR) of 111.9 and an MMR of 424,
India would have to achieve a U5MR of 37 and an MMR
of 106 (from the present 86.9 and 540, respectively) by
2015 to achieve the MDGs. The focus of this paper, both
in analysis and recommendations, is skewed towards health
system strengthening. However, this does not in any way
minimize the enormous potential and sure success of social
mobilization for improved health care in pushing service
delivery systems. Indeed, the effectiveness of health sector
reform is likely to be limited unless there is a commensurate
push to engage civil society institutions to ensure community
participation.

Box 1. History of IndiaÊs family welfare policy and programmes, 1951–2003

1950s Training institutions for population analysts/family planning
workers established, rural and urban clinics set up.

1960s Facilities for sterilization increased through clinics,
sterilization camps, outreach and hiring auxiliary nurse–
midwives (ANMs). The approach was largely family
planning oriented.

1970s–1980s Multipurpose workers responsible for providing a set of
family planning, maternal and child health and other
primary health care services. The Medical Termination of
Pregnancy Act was introduced in 1971.

1985 The three-tiered health infrastructure became the norm
across the country.

1986 Universal Immunization Programme introduced.
1992–1996 Child Survival and Safe Motherhood Programme launched.
1993–1995 MS Swaminathan Committee recommendations were

submitted, the International Conference on Population and
Development, and the Beijing Conference on Women were
held which influenced policy.

1997 Reproductive and Child Health (RCH)-I Programme
introduced.

1997–2004 RCH-I implemented, National Polio Eradication Campaign
in full swing, prevalence of HIV/AIDS increased,
particularly in the South, West and the North-East, RCH-
II design in process.

Source: Measham and Heaver 1996

Table 1. Changes in key indicators (1971–2002)5,6

Year Total fertility rate (%) Infant mortality rate (per 1000) Maternal mortality ratio

1971–1981 5.0 in 1971–75 and 4.5 in 1976–80 (RGI) 134 in 1971–75 and 124  in 1976–80 (RGI)
1981–1991 4.5 in 1981–85 and 4.3 in 1986–90 (RGI) 104 in 1981–85 and 91 in 1986–90 (RGI) 580 (1982–1986) Bhat et al. 1995
1991–1995 3.39 (NFHS1992–1993) 79 (NFHS1992–1993) 424 (NFHS1992–1993)
1996–1999 2.85 (NFHS1998–1999) 64 (NFHS1998–1999) 540 (NFHS1998–1999)
1999–2002 64 (SRS 2002)

Sources: National Family Health Survey (NFHS), Rounds 1 and 2; Bhat et al. 1995; RCH-II National Programme Implementation Proposal (PIP); Registrar General of India
(RGI) 1999a; Sample Registration System (SRS) 2002

The Expanded Programme on Immunization (EPI) of
1979 and the Universal Immunization Programme (UIP)
of 1985 focused on child health. It was only in the Child
Survival and Safe Motherhood (CSSM, 1992–1995) prog-
ramme that interventions for maternal health and maternal
mortality were actually considered.

Even while this agenda remained unfinished, in the 1990s,
India’s family welfare programme made a paradigm shift
from being demographically driven to one that incorporated
the recommendations of the Cairo and Beijing Conferences,
namely, that an integrated approach to link population to
development, women’s empowerment, gender equality and
reproductive rights would result in improved health of
women and their families. Thus, instead of continuing with
efforts to reduce the MMR as a clear and focused agenda,
the Reproductive and Child Health-I (RCH-I, 1997–2004)
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Table 2. Goals of the National Population Policy 2000, Tenth Plan, RCH-II and Millennium Development Goals

Tenth Plan goals RCH-II goals Millennium Development
Indicator (2002–2007) (2004–2009) National Population Policy 2000 Goals

Population growth 16.2
Infant mortality rate 45/1000 35/1000 30/1000 ·
Under-five mortality rate · · · Reduce from two-thirds of

the 1990 levels
Maternal mortality ratio 200/100,000 150/200,000 100/100,000 Reduce by three-fourths by

2015
Total fertility rate 2.3 2.2 Meet 100% needs ·
Couple protection rate 65% 65% Meet 100% unmet needs ·

Status of safe motherhood, infant and child health,
and family planning interventions

Safe motherhood interventions

Maternal mortality is the outcome of a complex web of
causal factors that include social, economic, educational,
political and cultural causes as well as issues such as gender
inequity, state of physical infrastructure, geographic terrain
and the health system. Evidence from parts of India and
elsewhere demonstrates that it is possible to substantially
reduce maternal mortality by addressing health system
factors alone to ensure that all women have access to safe
delivery services. Over the past two decades, new under-
standing regarding interventions for maternal mortality
has emerged (Box 2).8

Global experiences in reducing maternal mortality

Some countries in the developed world9 have a better success

PART I

Box 2. Current understanding of interventions to reduce the maternal
mortality ratio

• It is not possible to predict which woman will develop complications
in pregnancy.

• Antenatal care alone cannot prevent maternal mortality, and every
woman must be cared for by a skilled attendant during labour.

• Transport to link all levels of maternal health care, for emergencies
to basic emergency obstetric care or comprehensive emergency
facilities must be readily available.

• Basic emergency obstetric services must be available in primary/
community health centres.

• Comprehensive obstetric services must be available in first referral
units/secondary care facilities.

• Facilities must have the requisite infrastructure and human resources
to handle the major direct causes of maternal deaths.

• Record-keeping and audits must be done to allow periodic assessment
of performance so that appropriate action can be taken to improve
the efficiency and effectiveness of interventions.

• Births, maternal and perinatal deaths must be registered so that the
situation is reviewed regularly and priorities identified.

story in reducing maternal mortality than others and these
hold some lessons for India. Despite a low gross national
product (GNP), Sri Lanka, Malaysia and Thailand have
also mirrored these successes to some extent (Table 3).10

Sweden achieved an MMR of 228/100,000 by the turn
of the twentieth century before modern surgical techniques,
antibiotics or blood transfusion became available. This was
achieved largely through increasing the number of births
attended by certified, trained midwives, primarily at home.
A medical doctor who could be called upon in case of
complications supervised them. In countries such as the
United States, these reductions were delayed until the advent
of modern technologies and midwives were actively
discouraged until the Second World War. In the UK, there
was competition between midwives and doctors for access
to deliveries. Maternal mortality stayed persistently high
despite improvements in sanitation, nutrition and provision
of antenatal care, until the 1940s when antibiotics, newer
obstetric procedures and blood banking became possible
(Fig. 1).

Success in reducing maternal mortality has also been
demonstrated in Tamil Nadu, under the RCH-I Programme,
where the health department creatively utilized a package
of flexible funding to post nurses round the clock at primary
health centres (PHCs), engage anaesthetists from the private
sector and supported community-based organizations to
manage ambulance services. These efforts led to increases
in the number of institutional deliveries, increase in the
number of caesarean sections for obstetric emergencies and
enabled rural women with obstetric complications to reach
a secondary care facility in time.11

The main lesson to be drawn from these successes is the
‘professionalization’ of delivery care in bringing about
substantial reduction in the maternal mortality in a relatively
short time-frame. However, it was not the technological
intervention per se, but the framework of equity within
which the technology was located, widespread provision
of information, strong political will, empowered, trained
midwives, the backing of public health professionals,
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pressure by civil society and accountability of the health
system, which brought about the reduction.

Status and trends in maternal mortality

Reliable data on maternal mortality (beset by its relative
rarity, problems in definition, underreporting, misclassifica-
tion) are not available for India. Existing estimates show
widespread variations in the MMR among regions and
States, with the south and west showing a lower MMR
than the north and east. However, even here, there is little
decline during the years studied (Table 4).

Causes of maternal mortality

A direct obstetric death is one due to complications of
pregnancy, delivery, or the postpartum period, including
complications of abortion. An indirect obstetric death is
one due to existing medical conditions that are made worse
by the pregnancy or delivery. On an average, one-quarter
of maternal deaths are classified as indirect deaths. Indian
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Fig. 1 Maternal mortality: UK 1840–1960

Source: Maine 1999

Table 3. Time taken to halve the maternal mortality ratio (MMR), Malaysia and Sri Lanka, 1949–199210

Interventions MMR·Malaysia MMR·Sri Lanka

In 3–7 years 1950: 534 1947: 1056
• Establishment of systems to train and supervise midwives, and regulate midwifery practices 1957: 282 1950: 486
• Introduce accountability for results, systems for monitoring births and deaths
• Models for effective communication with women and communities
• Better obstetric techniques for those who already had access
• Introduction of modern medical advances into existing services·general health improvement

including malaria control, introduction of antibiotics

In the next 13 years 1957: 282 1950: 486
• Improved access for the rural population. The critical elements of obstetric care were made available 1970: 148 1963: 245

to the bulk of the rural population through the development of a widespread rural network of trained
skilled midwives as its backbone, along with hands-on support from supervisory staff competent in
basic obstetrics and a system for prompt access to facilities that could treat obstetric complications

From the 1970s onwards 1976: 78 1973: 121
• Use of strategies to increase utilization of existing services through better management, a focus on 1985: 37 1981: 58

quality and systemic responsiveness to public needs and expectations 1991: 18 1992: 27

Source: Pathmanathan et al. 200310

Table 4. Maternal mortality ratio, India and selected States

Region/State MMR (1997) MMR (1998)

India 408 407

North and central
Rajasthan 677 670
Haryana 105 103
Punjab 196 199
Madhya Pradesh 498 498
Uttar Pradesh 707 707

East/North-east
Orissa 361 367
West Bengal 264 266
Bihar 451 452
Assam 401 409

West
Gujarat 29 28
Maharashtra 135 135

South
Andhra Pradesh 154 159
Karnataka 195 195
Kerala 195 198
Tamil Nadu 76 79

MMR: maternal mortality ratio
Sources: Registrar General of India. SRS Bulletin 1999;33

data for 1998 show this to be slightly higher at 27.4%
(Table 5). Around 72.4% of maternal deaths are due to
direct causes—haemorrhage (in the antepartum or post-
partum period), eclampsia, pre-eclampsia, infection,
obstructed labour and complications of labour.12

Haemorrhage is the commonest cause of maternal death;
it is likely to occur with no warning and can result in death
within two hours from the onset of bleeding. Interventions
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require rapid transport to a comprehensive emergency
obstetric care (CEmOC) facility. Deaths due to puerperal
sepsis could be reduced through hygienic practices during
delivery and administration of antibiotics. Obstructed
labour and hypertensive disease of pregnancy require early
identification and prompt referral. These causes are amenable
to direct interventions through the delivery of a well-defined
package of services which, in turn, are dependent on a
well-developed health system linking skilled birth attendants
at the community level through referral and transport to
basic and CEmOC centres.

Performance of Safe Motherhood Programmes

Reduction in the MMR has been an articulated goal of the
CSSM and RCH-I. Safe Motherhood interventions were
antenatal care (ANC), safe delivery services (institutional
and domiciliary), postpartum care and safe abortion
services. Appendix 1 gives State-wise data on antenatal
care coverage, place of delivery, attendant at delivery and
postpartum care.

Antenatal care

Currently, ANC is provided by the auxiliary nurse–midwife
(ANM) at the static clinic in the subcentre or through field
outreach. Only 33% of pregnant women in India were
contacted by a health worker in the first trimester, only
20% received the recommended antenatal package (consisting
of three antenatal visits, two doses of tetanus toxoid [TT]
and iron–folic acid [IFA] tablets/syrup for three months).
The coverage of TT was 66.8% and IFA 58%. There are
wide variations across States. Even in States with good
indicators such as Tamil Nadu, only 50% of women receive
all the services. Outreach services and their quality, which
are cross-cutting across interventions, need more attention.

Delivery care

Evidence from the NFHS-2 shows that despite the high
levels of maternal mortality, access of women to emergency
obstetric care (EmOC) remains low. Appendix 1 also

Table 5. Causes of maternal mortality

Causes of maternal death Deaths (%)

Direct causes
  Haemorrhage 29.65
  Puerperal complications (including sepsis) 16.10
  Obstructed labour 9.50
  Abortion 8.90
  Toxaemia of pregnancy 8.30

Indirect causes
  Anaemia 19.00
  Pregnancy with tuberculosis, malaria and hepatitis B 6.20

Other causes 2.20

Source: SRS Bulletin 2000

provides State-wise data on home deliveries, institutional
deliveries, and deliveries conducted by skilled attendants.
Only 33% of deliveries in India take place in institutions.
Only 30% of all deliveries are conducted by a doctor and
11% by a nurse, ANM, midwife or lady health visitor
(LHV). This figure is actually lower since the ANM does
not meet the qualification of a skilled attendant who should
be able to perform the functions of essential obstetric care.
About 60% of deliveries are still attended by unskilled
birth attendants, including traditional birth attendants
(TBAs).

Global evidence points to the fact that ANC has no
effect on reducing the MMR. However, in India, data show
that among women who had had four or more antenatal
check-ups, 70% delivered in institutions compared to 7%
for those who had had no antenatal check-up.13 This makes
a case for improving antenatal services as a means of
encouraging women to deliver in institutions or at least to
seek the services of a skilled provider. Table 6 shows the
correlation between any type of ANC received and delivery
by a skilled attendant or in a medical facility in a few selected
States. Clearly, the greater the reach of ANC, the more the
likelihood of delivering in safe hands or in a facility.

Table 6. Correlation between antenatal care, presence of skilled birth
attendant, and institutional delivery in selected States

Mothers who
received Deliveries attended
antenatal Institutional by a skilled

States care (%) births attendant (%)

Andhra Pradesh 92.7 49.8 65.2
Gujarat 86.4 46.3 53.5
Rajasthan 47.5 21.5 35.8
Bihar 36.3 14.6 23.4
All India 44.0 33.6 42.3

Source: NFHS-2 1998–1999

If institutional deliveries need to be promoted, women
must have access to an institution capable of offering EmOC
at a reasonable distance from their homes. Considerable
infrastructural and human resources will need to be pumped
in to ensure functioning referral sites that can offer EmOC
at first referral units (FRUs) and community health centres
(CHCs) (Table 7).

Postpartum care

The recommended protocol for postpartum care in the
current RCH Programme is three postpartum visits in the
first eight weeks after birth. They are expected to take
place within the first 72 hours, the first week of birth and
at about eight weeks. If antenatal and safe delivery care
is at best limited, then the status of postpartum care for
women immediately following birth and even a week after
the birth is woefully inadequate. The NFHS-2 data show
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that despite the existence of postpartum complications
(bleeding in 11% and high fever in 13%), only 16.5% of
women received any form of postpartum care during the
first eight weeks after delivery. Of these, less than 15%
were seen during the first 48 hours and about 30% within
the first week. Lack of postpartum care by a trained
provider also implies lack of newborn care.

Safe abortion services and post-abortion care

Unsafe abortions constitute about 9% of maternal mortality.
Although a favourable legal environment exists, policies
that govern human and physical resources contribute to a
mismatch between the demand and supply for abortion
services. This results in many women seeking services at
centres that are not recognized as providing safe abortion
services. The number of abortion centres has risen, but
they continue to be in the private sector and in urban
areas. Medical termination of pregnancy (MTP) in India
can only be provided by a medical doctor certified for the
purpose. Registration and certification of facilities as legal
abortion-providing sites is fraught with cumbersome and
bureaucratic delays.

The predominant method of abortion used is dilatation
and curettage. Efforts have been made in RCH-I to train
medical providers in the use of manual vacuum aspiration
(MVA) but these have not been widespread. There has been
resistance to enabling mid-level providers to use MVA. This
ignores that fact that there is a significant body of experience
globally to suggest that mid-level providers can successfully
use MVA.

Although it has been documented that the majority of
abortions in this country are due to unwanted pregnancies
among married women, the facilities for post-abortion care,
particularly post-abortion contraception, are limited.

Table 7. Status of availability of equipment, infrastructure and human
resources for emergency obstetric functions at district health centres, first
referral units and community health centres

Community
District First referral health

Staff, equipment, hospitals units centres
infrastructure (n = 210) (%) (n = 760) (%) (n = 886) (%)

Operation theatre 98 93 86
Regular blood supply 60 12 8
Delivery facility 91 89 73
Separate aseptic labour room 44 36 28
Functional vehicle 91 73 61
Obstetrician/gynaecologist 78 48 28
Paediatrician 78 37 19
Anaesthesiologist 70 22 10
Medical staff trained in 19 17 11
  emergency obstetric care

Source: Adapted from the Facility Survey, GOI 2003

Programme and policy review

Table 8 reviews the programme strategies of two national-
level flagship projects—CSSM and RCH-I, which did
attempt to address MMR through the promotion of
institutional deliveries and access to essential obstetric care.
However, there were no significant declines in the MMR
and IMR.11,15

Lack of success in the CSSM and RCH-I Programmes
can be attributed to the following factors, ranging from
community involvement to management and accountability:

Community involvement

• Little community mobilization around MMR
• Despite funding support for transport, little community

advocacy or monitoring of panchayats to ensure that
the funds were utilized by those who need them the
most.

Policy and planning

• Continuing focus on interventions that made no contribu-
tion to reduction in the MMR, such as training of TBAs

• Lack of specialists in FRUs has been a long-standing
issue. Until recently, no policies have been articulated to
look at options such as nurse–anaesthetists or training
MBBS doctors in obstetrics and anaesthesia. Fear of
public litigation following the Consumer Protection Act
and medical negligence are real issues. However, there
is no policy to look into mechanisms for providing
indemnity to providers taking risks to manage EmOC.

• Availability of blood remains an issue. Stringent require-
ments to establish blood-banking units are a deterrent
and there is limited exercise of creativity in identifying
options such as storage of blood.

• Bureaucratic hurdles to obtaining recognition as a safe
abortion site and lack of adequate training of medical
officers and paramedicals in newer non-surgical abortion
techniques.

Management

• Centralized planning of interventions with consequent
lack of ownership at the State level

• Decentralization occurred in RCH-I to a certain extent,
but efforts were severely constrained due to lack of State
capacity for planning and management.

• Poor management skills among medical professionals
in administrative positions led to lack of coordination
among training, supplies and monitoring.

• Tardy and disjointed interventions to provide EmOC
and equip FRUs resulted in partly equipped FRUs, with
either human resources or infrastructure or both lacking.
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Table 8. Objectives and performance of the CSSM and RCH-I Programmes

Programme strategy CSSM  (1992–1996) RCH-I (1997–2004)

MMR goal Reduce MMR to below 200/100,000 Reduce MMR to 300/100,000 by 2002

Objectives Improve safe motherhood through promoting Provision of essential obstetric care closer to the place of
timely identification and treatment of maternal residence (such as PHCs) and EmoC at CHCs, FRUs, and
complications, institutional deliveries, strengthening adapt midwifery care at PHCs
FRUs, training TBAs and other providers. Blanket Districts categorized as A, B and C
approach across the country Financial envelope to better-performing States

Skilled birth attendant (SBA) TBA training focused on five cleans, no In C category (or areas with poor health indicators) districts:
at the community level identification of complications or building ·midwifery skills of ANMs to be upgraded

linkages with referral, only short-term training of ·private sector ANMs to be trained in midwifery
ANMs. No training of existing ANMs, LHVs or ·community-maintained, clean delivery rooms
nurses in midwifery skills, no attention to (done as pilots in a few States, and that only in the
upgrading subcentre as a possible delivery past one year)
site with an SBA

Basic EmOC Plans were focused only on comprehensive In B category districts (where the trend is towards
services at higher levels of care. Not considered institutional deliveries):
at any level below FRU and no providers other ·enhance PHC to provide BEmOC
than obstetrician/gynaecologists and ·train staff in midwifery skills
anaesthetists considered for provision of emergency ·hire additional staff on contract basis
care ·strengthen referral linkages with FRU

No upgrading of skills of MBBS doctors, except in a few
pilot cases. Very little actually happened in the absence of
policy environment change.

Comprehensive EmOC 2500 FRUs planned; location of 1700 identified, Make FRUs more effective to universalize institutional
only 600 started functioning, uncoordinated inputs deliveries.

Lack of human resources remains a significant issue. Only
recently is there a move to train MBBS doctors in
anaesthesia and caesarean section, so as to ensure
trained providers at BEmOC and CEmOC levels.

Transport No funds for transport In all States, funds for transport provided to panchayat and
national maternity benefit scheme announced, very little
expenditure incurred

CSSM: Child Survival and Safe Motherhood; RCH: Reproductive and Child Health; MMR: maternal mortality ratio; TBA: trained birth attendant; FRU: first referral unit;
PHC: primary health centre; EmOC: emergency obstetric care; CHC: community health centre; ANM: auxiliary nurse–midwife; LHV: lady health visitor
Sources: World Bank 1997; Reproductive and Child Health (RCH)-II 2004; Registrar General of India 1998

Expanding access and improving quality

• Failure to reduce the number of deliveries taking place
in unskilled hands by expanding the number of skilled
providers at the community level

• Training of providers not focused on competency building
of skills to address pregnancy and delivery complications

• No effort to train the ANM in essential obstetric functions,
which could serve to prevent deaths due to some compli-
cations and stabilize women before referral to FRUs.

Monitoring and accountability

• Mechanisms for reporting and auditing maternal deaths
do not exist. Unless large-scale surveys (expensive and
cumbersome) are conducted, the true picture at the
district level and below is largely unknown. Even in
FRUs it is difficult to obtain data on the number of

emergency cases and interventions performed.
• Programme monitoring and supervision at all levels is

not clearly articulated, resulting in lack of accountability
of staff.

Linkages with providers in other sectors

• The private sector, which provides a significant share of
Safe Motherhood interventions, is largely out of the realm
of regulation and accountability. Few linkages have been
established with the private sector, beyond contracting
staff on an individual basis.

• Non-governmental organizations (NGOs) that work
closely with communities to raise awareness about
maternal mortality issues are hampered by the lack of
active referral linkages with primary or secondary centres
in the public sector.
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Pattern of expenditure on interventions for womenÊs health

Interventions were introduced under the RCH Programme
to address the third delay for maternal mortality. Equipment
kits and drugs were provided to FRUs for managing
maternal complications, funds were released for need-based
construction of operation theatres (OTs) and labour rooms
at CHCs/district hospitals. An abstract summary of funds
released to the States under the RCH Programme from
2001–02 to 2003–04 shows that only about 55% of the
funds released for Civil Works—Major (for construction
of OTs and labour rooms) and Minor (for repairs)—were
utilized under the Programme (Appendix 7). Funds were
released for hiring the services of anaesthetists but overall
only 42.7% could be utilized because anaesthetists are not
available even in the private sector at subdistrict and CHC
levels in many districts.

Funds were also provided for hiring the services of
obstetricians/gynaecologists in the private sector on contract,
but only 56.24% of the funds could be utilized. About
30% of maternal deaths occur due to haemorrhage and
require blood transfusion. However, because of the stringent
rules and regulations under the Drugs and Cosmetics Act
following the increased occurrence of HIV infection/AIDS,
the availability of blood at the subdistrict/CHC levels
became difficult. Under the RCH Programme, pilot projects
were planned for setting up a regular and reliable supply
of blood to PHCs/CHCs by linking them with the nearest
District Blood Bank. However, action in this regard could
be initiated only towards the end of 2003, when the Central
Government issued the ‘Guidelines for Setting up Blood
Storage Centres at First Referral Units/CHCs’.

The scheme of 24-hour delivery services for promoting
institutional deliveries was introduced, under which an
honorarium was given to the Medical Officer, ANM and
a Class IV employee for conducting deliveries at PHCs/
CHCs at night. Under this scheme, an arrangement was
made for the doctor and at least one nurse to be available
on call beyond normal working hours. However, only
47.01% of funds released for this activity could be spent.
For strengthening institutional services for maternal and
reproductive health care, hiring the services of ANMs, Public
Health Nurse/Staff Nurse and Laboratory Technicians (LTs)
on contract was also provided for. All States spent over 90%
of the funds released under these heads, thereby indicating
the need for increasing the capacity of their institutions.

To address the second delay causing maternal mortality,
a scheme for referral transport of pregnant women was
introduced for hiring a vehicle to transport the pregnant
mother to the appropriate health facility. However, the
utilization of funds under the scheme was only 18.77% of
the Rs 5.99 crore released for this activity. Even today,
many mothers die on their way to a health facility. This
was primarily because funds were initially released to
panchayats but they were not properly sensitized and

second, funds under this scheme were available only in
some districts and that too not in the entire district, thereby
making information, education and communication (IEC)
and social mobilization efforts very difficult. In most cases
people did not know that such funds were available in their
area.

According to the NFHS-2, only 33.6% of deliveries were
institutional (with figures ranging from 14.6% in Bihar to
93.0% in Kerala) and only 42.3% of deliveries are attended
by a health professional (21.4% in Assam to 94.0% in
Kerala). A scheme for training of dais was introduced in
September 2000 in about 150 districts where safe delivery
rates were less than 30%. According to this scheme, dais
were to be trained for 10 days in two phases (of 6 and 4
days, respectively, with an interval of 4–12 weeks) at PHCs
which conducted about 50 deliveries per month on an
average (about 600 deliveries per year). It was assumed
that each district would have about 20 such PHCs with the
requisite number of deliveries so that dais (in batches of
10) could have hands-on experience in conducting safe
deliveries. At least 12,000 deliveries (20 PHCs × 50 deliveries
per month × 12 months) were assumed to be taking place
in these 20 PHCs alone; this was assumed to be in addition
to the deliveries conducted at CHCs and district hospitals.
However, taking 10–15 lakh as the population of an average
district and a crude birth rate of 30/1000, about 30,000–
45,000 deliveries could be expected in the district annually
(and at a safe delivery rate of less than 30%, 9000–13,500
deliveries could be expected to be safe—that too, institutional
and home deliveries by trained personnel combined).
Whether institutions could be identified in such districts
where safe delivery rates were less than 30% is doubtful,
but many States including UP, Uttaranchal, West Bengal
and Orissa could utilize a significant proportion of funds
available under this scheme. Once the dais had been trained,
they should have been provided disposable dai delivery
kits for conducting deliveries; however, these kits were not
provided in most areas.

Limited IEC activities were conducted for increasing
the awareness of mothers about danger signs during pregnancy
and early recognition of maternal complications so that a
timely decision could be taken of transporting the mother
to an appropriate health facility. There is also a need to
introduce the concept of ‘birth preparedness’ so that all
planning for delivery is done in advance—where the woman
will deliver, who will conduct the delivery, where to go in
case a complication arises, who will accompany her, how
will she be transported, what will be the source of funds
and who will donate blood if required.

Action was also initiated under the RCH Programme
for the treatment of reproductive tract infections (RTIs)/
sexually transmitted infections (STIs). Kits for the diagnosis
of RTIs/STIs and drugs for their treatment were supplied
to the States. Funds released to the States for hiring the
services of LTs on contract were fully utilized, thereby
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increasing their capacity. However, this could be a short-
term measure and State Governments need to fill up existing
vacancies of LTs at CHCs and PHCs and sanction posts of
LTs at those CHCs and PHCs where they have not already
been sanctioned.

How has maternal mortality been addressed in the RCH-II
Programme?16

The RCH-II Programme places considerable emphasis on
reducing the maternal mortality with articulation of
evidence-based strategies, improvements in managerial
capacity, and policy changes to ensure a larger pool of
providers for BEmOC and CEmOC. Several initiatives to
guide policy modifications that enable a larger pool of
providers to handle obstetric emergencies and to facilitate
access to blood are under way. Blood storage guidelines
have been drawn up and pave the way for easier access to
blood at secondary-level facilities. The six-month training
for medical officers in anaesthesiology has been tested and
is likely to be scaled up. There are ongoing discussions on
allowing ANMs to administer oxytocin and injectable
antibiotics, opening several possibilities in upgrading an
ANM to function as a skilled birth attendant (SBA),
provided competency-based training and appropriate
supervision mechanisms are in place. Overall, there is
serious commitment to reducing the MMR. The document
also shows that some of the lacunae of RCH-I have been
addressed while planning for RCH-II. Some key issues of
concern that might hamper efforts to reduce the MMR
are discussed below.

Decentralized planning

In planning for RCH-II, States have been asked to develop
their own strategies, based on a framework of interventions
provided by the Centre. Experience shows that in several
States, guidelines and frameworks provided by the Centre
are unquestioningly used, regardless of the context and
locale. This is particularly so in the poor-performing States
where management capacity among health planners needs
substantial strengthening.

Expanding access to safe deliveries

RCH-II will promote safe delivery through SBAs at the
domiciliary level or in institutions. SBAs from the private
sector will be trained as entrepreneurs, but there is little
understanding of how they will link to referral centres and
what are the supervisory and accountability mechanisms.
RCH-II places a high priority on strengthening FRUs and
enabling 50% of PHCs to function as 24-hour service
delivery centres with the flexibility to contract out services.
There is little discussion on the delegation of responsibilities
beyond medical officers. Nurses are still left out of the
realm of provision of obstetric services. Discussion on
mapping and prioritization based on utilization is inadequate.

Interventions for safe abortion are still restricted to public
sector facilities and medical doctors, despite the evidence
that mid-level providers can use MVA and thus bring
abortion services closer to women.

Role of ANMs in RCH-II vis-à-vis expectations in MMR reduction

The frontline worker for all interventions is the ANM.
The ANM will be strengthened to deliver essential obstetric
care, but will continue to perform the same set of duties
she currently performs. There is no reflection of concern
for the high workload of the ANM. Focus on one element
invariably leads to neglect of other issues. One of the critical
issues for poor service access is the fact that ANMs do not
stay at designated subcentres for a variety of reasons,
ranging from security, poorly equipped centres, or lack of
accountability. None of those reasons have been seriously
considered. Little is discussed beyond behaviour change
communication (BCC) on the imperative, and the advantage
of engaging communities through NGOs, community
groups and other mechanisms to improve community
awareness, and use community resources in referral and
monitoring. The document falls substantially short on this
aspect.

Issues of management and accountability

PHCs are to be upgraded and staffed by a team of medical
officers (MOs), LHVs and ANMs. There is no discussion
on accountability, or a strategy on how to deal with
abseentism, both of which are issues which contribute to
the low utilization of PHCs. It is proposed to engage
management graduates to strengthen management at the
district level. However, general management professionals
will have little impact on the day-to-day management of
clinical services. Medical professionals need an ongoing
infusion of public health management principles that apply
to day-to-day functioning of the health services. Provision
of incentives for good performance is suggested in the
RCH-II document. However, motivation for improved
organizational and professional commitment, particularly
where low morale leads to absenteeism and poor service
quality has not been considered.

Involvement of the private sector

RCH-II places considerable emphasis on increased private
sector involvement in a range of RCH services, including
safe delivery. There is little discussion on accreditation
and monitoring of private providers, particularly with
regard to equity issues.

Review of past programmes, performance and design
of future programmes for reducing the MMR show that
unless there is sustained commitment, a favourable policy
environment to address outreach and improve technical
competence, bolstered by adequate financial resources for
infrastructure and equipment, the goal will remain elusive.
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Infant and child health interventions

Unlike in maternal mortality, India’s performance in
improving infant and child health and survival has been
significant. However, the slow pace of decline in the IMR,
widespread infant and child malnutrition, and slow progress
in complete immunization are key areas of concern.

Status and trends in IMR and U5MR

Infant mortality can be classified as perinatal (from 28
weeks’ gestation to seven days of birth), neonatal (birth
till the first four weeks of life), and post-neonatal (after
the first four weeks of life). Perinatal and neonatal mortality
are largely determined by gestational age and care at
delivery. As infant mortality declines, post-neonatal mortality
shows more rapid declines. Perinatal and neonatal mortality
constitute a larger proportion of the IMR. The rate of
reduction in infant mortality has slowed down considerably.
The average decrease in IMR was around 3% each year
in the two decades preceding 1992. In the subsequent ten
years, the decline has been of the order of 1.5% each year.15

Data from the 2002 Sample Registration Survey (SRS) show
an IMR of 64. Of this, about 69% occur in the neonatal
period. The U5MR has also dropped from 144 per 1000 in
the early 1980s to 89 per 1000 in 1999.

Table 9 shows that about 50% of all under-five deaths
occur in the first month of life. Progress in reducing the
IMR and U5MR has been uneven across States, with the
poor-performing States in the north, central and east
showing far higher rates than those of the better-performing
States in the south and west (Appendix 2).

Causes of neonatal, infant and under-five deaths

Infant and child deaths are the result of several risk factors.
Proximate determinants of infant and child survival include
a mix of preventive and some curative interventions:
maternal immunization with TT, safe delivery, birth spacing
of more that 24 months, breastfeeding and appropriate
weaning, complementary feeding, access to safe water and
sanitation, immunization, administration of vitamin A,
ORT, and antibiotics for neonatal sepsis, and respiratory
and other infections.

Neonatal mortality

Young maternal age, short birth intervals and lack of safe
delivery are factors that contribute to high neonatal
mortality. When the maternal age is less than 20 years, the
neonatal mortality rate (NMR) for this age group is 66;
where the birth interval is less than 24 months the NMR
is 77% compared to 37% when the birth interval is between
two and four years. The NMR is lower among babies
born to women who receive ANC, deliver in the hands of
a skilled attendant, and receive postnatal care (22%),
compared to 54% among those born to mothers who
receive no care, and 37% for those who receive one or two
types of care.

A review of the Registrar General of India’s (RGI’s) Cause
of Death Survey for rural India shows that conditions
originating in the perinatal period were among the top 10
killers of infants and included diseases of the respiratory
system (62.5%), other infectious diseases (15.5%) and
parasitic diseases (4.8%).17 Only about 20% of deaths were
due to congenital malformations, central nervous system,
cardiovascular, haematological and metabolic disorders or
trauma.

Among children in the age group of 1–4 years, about
half of the deaths are accounted for by respiratory diseases,
anaemia, diarrhoea, dysentery, malaria, typhoid and influenza.
This implies that, given prompt recognition at home,
accurate diagnosis (clinical and laboratory-based), and early
and complete therapy, the majority of these conditions are
completely amenable to treatment.17

Malnutrition is responsible for 56% of under-five
deaths. The risk of death rises among children who are
mildly, moderately and severely malnourished. On an
average, a child who is severely underweight is 8.4 times
more likely to die from infectious diseases than a well-
nourished child.18 Approximately 47% of children under
three years of age in India were undernourished and 45%
had stunted growth. Exclusive breastfeeding is an impor-
tant child survival intervention. According to the NFHS-2,
the proportion of breastfed infants was 37%, and at 6
months about 19%.

Review of infant and child health programmes

The package of interventions in CSSM and RCH included
essential newborn care, immunization, administration of
vitamin A, and appropriate management of diarrhoeal
diseases and acute respiratory infections (ARIs). Nutritional
supplementation for children in the age group of 0–6 years
is provided through the Integrated Child Development
Services (ICDS) scheme. The major thrust of programmes
so far has been on reduction of post-neonatal mortality.
Neonatal mortality, which is closely linked to safe mother-
hood interventions, has been largely untouched.

Table 9. Under-five child deaths in India

Age completed Under-5 child deaths (cumulative)

Day 1 20%
Day 3 25%
Day 7 37%
Day 28 50%
1 year 75%
5 years 100%

Source: Reproductive and Child Health (RCH)-II Programme Implementation
Proposal·extrapolated from the Indian Council of Medical Research (ICMR) study
data (2003)
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Essential newborn care

Well-trained (TBAs), who can provide the essential package
of newborn care, can contribute to dramatic reductions in
the NMR and IMR. Home-based care of sick newborns,
education of mothers and training of birth attendants have
been largely unsuccessful. Training of TBAs in newborn
care has been implemented sporadically.

Immunization

Immunization has been a consistent thrust of programmes
since the early 1980s. The rates of children immunized
against all the six major vaccine-preventable diseases have
fallen (NFHS-1 and NFHS-2). While the large majority of
children receive one or more of the antigens, only 42% are
completely covered with all the six antigens (Appendix 3).
Data from the Evaluation and Intelligence Division (2002)
of the Ministry of Health and Family Welfare (MOHFW)
in 176 districts showed an average decrease of 15.4% in
full immunization rates over the past five years.15 Only 66
districts showed an average increase of 9.4% in immuniza-
tion coverage over the five-year period. In 2001, the average
BCG–measles drop-out rate was 14.4%, indicating low
acceptability or demand for immunization services. The
pulse polio campaign contributed its share to low immuniza-
tion coverage. Community sensitization generated the belief
that intake of polio vaccine was sufficient to protect against
all vaccine-preventable diseases, and thus resulted in low
turnout for other vaccines.

Management of acute respiratory infections (ARI) and diarrhoeal
diseases

Diarrhoeal diseases and ARIs constitute a significant cause
of morbidity and mortality in infants and children. Although
several factors contribute to this, ready availability of ORT
and antibiotics for ARI can mitigate the impact to a certain
extent. The NFHS data reveal that mothers’ knowledge of
the signs of diarrhoea that prompt care-seeking is low
(63%), few mothers (29%) know that there should be an
increased intake of fluids, and one-third of mothers restricted
fluid intake. The use of oral rehydration salt (ORS) was
low among children who had diarrhoea (26%) even though
62% of the mothers were aware of the need to use ORS.
The data also suggest that 36% of children with ARI were
not taken to a facility or provider.

Programme and policy review of past programmes

Reduction in the IMR has been a goal of programmes
even before the CSSM Programme was initiated. This paper
reviews child survival interventions in the CSSM and RCH-I
Programmes.

Table 10 shows that no specific or focused efforts were
implemented in RCH-I despite the findings from the CSSM
project. Possible reasons include:

Community involvement

• Community needs assessment, a valuable planning tool,
focused almost exclusively on contraceptive needs.

• Community-based interventions, such as home manage-
ment of diarrhoea, early recognition of ARI, home-based
care of the newborn, were neither comprehensive nor
implemented effectively.

Planning

• The shift in focus of RCH-I to a range of interventions
with the target-free approach as its main thrust area
resulted in poor planning and attention to child health
interventions.

• There were no clear programmatic outcomes for child
survival interventions in RCH-I, except for the overall
reduction in the IMR and reaching immunization targets.

• Increasing the responsibilities of the ANM reduced the
amount of time for community and outreach interven-
tions necessary for child survival.

• Campaign approach to polio immunization caused
disruptions in routine immunization programmes.

Improving the quality of services

• Lack of skills training for birth attendants to manage
newborn care

• Newborn interventions were limited to facilities.

Issues of governance, accountability and management
capacity have already been discussed in the section on
Programme and Policy Review.

Pattern of expenditure on interventions for child health

To increase the outreach of maternal and child care services,
the Government of India released funds to States for
conducting RCH camps in remote PHCs. These camps
were so successful that States requested the Centre to allow
them to conduct more such camps. Accordingly, expenditure
under this scheme was over 130% of the allocated budget.

For services to children, vaccines, drug kits and equipment
kits were supplied by the Central Government. Interventions
for child health have been overwhelmed by the Intensified
Pulse Polio Immunization (IPPI) Programme. About 87.8%
of the allocation for child health under the RCH Programme
was for the IPPI and if other activities for immunization
are included, about 90.2% of all allocation was for the
IPPI Programme and immunization-related activities.
Enormous savings would be made once poliomyelitis is
eradicated from the country. As a result of the IPPI campaigns,
cases of poliomyelitis have also come down significantly
but poliomyelitis has not been eradicated even after 10
years of implementation of the Programme; other countries
where such campaigns were quite successful could manage
to eradicate poliomyelitis within a span of 3–5 years. Of
late, cases of poliomyelitis have been found in those States
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that had no case since the past 2–3 years, which is disturbing.
Because of undue emphasis on IPPI campaigns, most other
interventions for maternal and child care have taken a back
seat—full immunization coverage rates have fallen consis-
tently in all States and people in communities have become
complacent that it is the responsibility of the Government
to provide immunization; for one IPPI campaign all workers
are occupied for 7–10 days. If four such rounds are conducted
in a year, considerable time is spent on IPPI activities alone.

The National Poliomyelitis Surveillance Project (NPSP)
was started in 1997 and Surveillance Medical Officers
(SMOs) were recruited and placed at State and district
levels. WHO is supporting them on a contract basis. The
SMOs have definitely added to the capacity of the health
system, but the question of sustainability will always be
there because they are on contract and can be withdrawn
at any time. In the long run, the capacity of programme
managers at all levels—the Centre, the States and the
districts—will have to be increased through recruitment/
placement of full-time, regular government officers.

How has infant and child mortality been addressed in RCH-II?

The RCH-II design document recognizes that strengthening
the health systems is critical for effective child health
interventions. The focus is on reduction of the NMR,
through implementing an Integrated Management of
Neonatal and Child Illnesses (IMNCI) Programme, and
strengthening the Universal Immunization Programme
(UIP). The IMNCI will focus on systems strengthening,
facility support as well as household management of the
sick newborn and child. Substantial management and
logistics support is planned. The Programme has the
following concerns:

• Interventions for child health lack focus.
• There is no discussion on measures to address malnutrition

either through health interventions or through conver-
gence activities.

• Neonatal mortality is proposed to be addressed through
the IMNCI rather than through focused interventions
as part of maternal mortality reduction.

Table 10. Child health interventions·objectives and achievements

Programme strategy CSSM Programme (1992–1996) RCH-I Programme (1997–2004)

IMR and U5MR goal Reduce the IMR to below 60/100,000 and U5MR to 70 Reduce the IMR to below 60/100,000 by 2002
IMR in 1996: 72/1000; U5MR: 115 IMR in 2002: 64/1000

Objectives • UIP Plus·immunize against all the six VPDs and maternal TT • Essential newborn care
• Management of diarrhoea and ARIs • Adapt and introduce IMCI
• Supplementation with iron and vitamin A • Immunization (support for eradication of polio)
• Essential newborn care • Supplement vitamin A

Immunization • Immunization programmes received significant emphasis, • Continued emphasis on immunization programme,
improving quality of the cold chain, improving coverage in introduction of polio campaigns
identified pockets of low coverage. • Reversal in complete immunization coverage

• Maternal TT coverage increased from 53.8% to 67%.
Complete coverage for children rose to 52.4% from 35.4%
(NFHS-1) (MICS)

ORT/ARI • Increase in the supply of ORS • IMCI adapted for the Indian context but late in the life
• Social marketing for ORS of the project
• The number of children with diarrhoea who received ORS • Interventions similar to those in CSSM

packets ranged from 30.6% (NFHS) to 34.5% (MICS) • Marginal change in the indicators
• Co-trimoxazole supplied to ANMs
• Medical and paramedical workers trained in the

management of ARIs
• Impact data NA

Administration of vitamin A • Five prophylactic doses of vitamin A for children in the age • Interventions similar to those in CSSM
group of 9 months to five years, and prophylactic iron • Marginal change in the indicators

• Vitamin A coverage dropped from 64% to 62%.

Essential newborn care • Training medical and paramedical personnel to achieve The NFHS data show that only 16.5% of women
reduction in the NMR were visited in the first two days of birth and only

• NMR dropped from 51.1% (NFHS) to 47% (SRS) 42% of deliveries were conducted by skilled
personnel (who would know how to manage newborn
complications)

CSSM: Child Survival and Safe Motherhood; RCH: Reproductive and Child Health; IMR: infant mortality rate; U5MR: under-five mortality rate; UIP: Universal Immunization
Programme; VPDs: vaccine-preventable diseases; TT: tetanus toxoid; ARI: acute respiratory infection; IMCI: Integrated Management of Childhood Illnesses; NFHS: National
Family Health Survey; MICS: Multi Indicator Cluster Survey; ORT: oral rehydration therapy; ORS: oral redydration salt; ANM: auxiliary nurse–midwife; NMR: neonatal mortality
rate; SRS: Sample Registration System
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• Global reviews of the IMCI have shown that constraints
of the health systems severely limit the effectiveness of
the approach. One of the fundamental factors underlying
poor progress in health indicators in India is the weakness
of the health system.

• Pre- and in-service training shows several lacunae. The
adapted Indian version of the IMNCI has added on the
element of neonatal care and reduced the period of
training from a maximum of 11 days to a maximum of
8 days and thus the efficacy of the training programme
is limited, particularly for paramedical workers.

• It is proposed to add the IMNCI to the ANM’s list of
duties, without reviewing her already overloaded job chart.

• It is proposed to involve anganwadi workers (AWWs)
in the management of ARIs and diarrhoeal diseases. It
is unclear what type of village-level monitoring mechanisms
will be put in place and how much training and super-
vision will be provided.

Child health interventions need focusing and laying down
of clear priorities, and short- and medium-term goals to
address the high and stagnant IMR and U5MR.

Family planning and reduction in the total fertility
rate (TFR)

Family planning has been part of India’s family welfare
programmes and has received the most attention, albeit
with mixed results. Family planning was originally conceived
as constituting sharply targeted programmes and formed
a substantial portion of the day-to-day workload of peripheral
health workers. With the introduction of the target-free
approach, the pressure has lessened somewhat but it still
continues to be an important component of the programme.
Population stabilization is a key goal of all policies.

Family planning programmes can reduce the MMR in
two ways: by reducing the number of pregnancies and by
reducing ‘high-risk’ pregnancies—at young ages and with
short birth intervals, which have a higher likelihood of
becoming obstetric emergencies, with consequences for
maternal and child survival. Family planning reduces maternal
deaths by reducing the number of unwanted pregnancies. It
has been estimated that about 35% of all maternal mortality
in Asia could be reduced by family planning services.12

Status and trends in TFR

The TFR has declined in all States since the early 1970s.
It has declined by almost half a child in the six-and-a-half
years between NFHS-1 and NFHS-2. However, the national
progress must be seen in the context of the performance
of individual States. Replacement-level fertility, or close
to this level, has been reached in Kerala, Tamil Nadu,
Karnataka, Goa, Andhra Pradesh, Himachal Pradesh, Delhi
and Punjab (Appendix 4).

Data from the NFHS-2 (Appendix 5) show that the total

wanted fertility rate was lower by 25% than the TFR. This
means that if the women who considered their pregnancy
unwanted had a means of prevention, the TFR could
conceivably have dropped to about 2.1, very close to the
replacement-level fertility, barring Uttar Pradesh, Bihar,
Rajasthan, and a few States in the north-east.

Interventions to reduce TFR

Key interventions to reduce fertility are: increasing the use
of contraceptives, raising the age at marriage, provision of
a reproductive health care package to address other health
needs, legalizing abortion, improving child survival and
enabling education of girls. In addition, several States have
now articulated coercive measures to enforce the two-
child norm, seen as necessary for reaching replacement-
level fertility.

Performance review of family planning programmes

The challenge is in meeting unmet needs, through expanding
contraceptive choices, providing high-quality holistic
reproductive services including counselling and follow up,
and promoting male responsibility in using contraceptives,
especially condoms, given the HIV/AIDS situation in the
country. Providing contraceptive services to a population
of a few hundred million adults is a daunting task and the
Family Planning Programme in India has been able to
achieve considerable success in bringing about changes in
many demographic indicators.

Use of contraceptives

Overall, the use of contraceptives (modern methods) has
risen to 42.8% (NFHS-2). Female sterilization is by far
the most popular method of contraception practised in
India, accounting for 75% of contraceptive use. The Family
Planning Programme is skewed towards women, with male
methods of contraception (condoms and vasectomy)
accounting for 5% of total contraceptive use. The use of
contraceptives increases with age, peaking at 67% for
women in the age group of 35–39 years.

Data from the NFHS-2 on the unmet need for contraceptive
services are about 8.3% for spacing and 7.5% for limiting
methods. The State-level variations for unmet need range
from 7% in Punjab to 25% in Uttar Pradesh and Bihar, and
about 36% in Meghalaya (Appendix 5). Unmet need is the
highest among young women below 20 years of age (27%).

Almost one-third of births occur within 24 months of
the previous birth. Evidence shows that shorter birth
intervals are associated with a higher IMR.

Choice of contraceptive method

The choice of the method of contraception is dependent
on the quality of services, including information on side-
effects, follow up, informed choice and a broad range of
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methods. Other than sterilization, options in the Prog-
ramme for women are limited and include oral contra-
ceptive pills and intrauterine devices. NFHS-2 data show
that only 21.7% of women who accepted a method were
told about the side-effects of the method and 70% received
follow-up services.

How does RCH-II address population stabilization?

RCH-II proposes a range of interventions to address
reduction in the TFR. They include: expanding the method
mix, involving private providers in the provision of services
including sterilization, increasing the overall pool of
providers for family planning services, intersectoral conver-
gence with the AWW to serve as a village-level depot holder,
increasing compensation payments to acceptors, advocacy
through the mass media, social marketing, and involving
Panchayati Raj institutions (PRIs) to serve as depot holders.
Issues of concern include the following:

• Implementing the gamut of interventions will require
considerable administrative and managerial capacity.

• The underlying assumption appears to be that expanding
the supply will result in increased demand. This may
not be entirely true. Substantial efforts at the community
level through interpersonal approaches by the ANM or
LHV might be more effective.

• Involvement of the private sector carries the risk of lack
of accountability.

• The increase in compensation for wages lost may result
in corruption and/or coercion.

• The newer methods to be introduced (standard days
method [SDM], lactational amenorrhoea method [LAM])
will require that potential users be highly motivated,
fully aware of the side-effects and have the wherewithal
to switch methods. Thus, the ANM needs to have the
time and skills to motivate and address the needs of
users of these methods. Currently, the functions of
counselling and education do not find a place in the
ANM’s heavy workload.

• There is no description of how planning for contraceptive
delivery will be done in a community. The earlier Com-
munity Needs Assessment (CNA) approach does not
seem to find a place in the document.

• Involvement of the mass media and satisfied couples to
propagate the message of family planning has been tried
in the past and has limited reach for positive behaviour
change. Larger community mobilization efforts such as
through community groups of women will be necessary
and more effective.

It appears that population stabilization in RCH-II is a
stand-alone effort. It is conceptually difficult to link it to
interventions for maternal mortality and child health. Yet,
system providers will need to integrate this at each level to
ensure smooth functioning and achieve the reductions in
TFR that will contribute to reduced MMR and IMR.

Table 11. Critical interventions for mothers and children

Critical interventions for all pregnant women Critical interventions for infants and children

1. Establishing contact in the first trimester with every pregnant 1. Ensure that all women have access to safe deliveries to ensure newborn care.
woman for provision of comprehensive antenatal care 2. Detect and manage early signs of newborn illness through regular postpartum
(including early registration, a minimum of three antenatal visits.
check-ups, of which one is conducted at a primary health 3. Mothers and caretakers must be trained in home-based care of the newborn.
centre or similar institution and the woman is seen by a medical 4. Improve immunization coverage through mobilization of the community and
officer). For details on ANC at each level see Appendix 6. unfailing, regular immunization visits.

2. Access to safe delivery through a skilled birth attendant at 5. Use of appropriate treatment algorithms for diarrhoea and acute respiratory infections.
home and appropriate transport and communication link with 6. Re-invigoration of school health programmes to periodically examine children for
a suitable back-up facility helminthic and other infections, and malnutrition, especially anaemia among girls.

7. Concerted efforts must be made to reduce malnutrition through convergence
with the Integrated Child Development Services (ICDS) Scheme, and
community support to reduce the burden of malnutrition and attendant ill health.
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PART II

Issues related to the auxiliary nurse–midwife (ANM)
and primary health centre (PHC)

Auxiliary nurse–midwife

The ANM is a worker who is most directly in touch with
the community. The ANM is expected to implement a
range of programmes and her duties range from conducting
the community needs assessment to conducting delivery
at the subcentre or at home. Community- or field-level
outreach is the responsibility of the ANM. She also provides
preventive, promotive and selected curative services for
safe motherhood, child health, immunization and family
planning. Her duties include education, motivation,
counselling and service provision.

Training and effectiveness of ANMs

ANMs receive an initial 18-month training, supplemented
by in-service training, often focusing on additional duties.
Over the years, the training programme of ANMs has
moved from being knowledge-based to a hands-on, skill-
building approach.

In an observational study of ANMs conducted across
the country, where services were graded—excellent (>75%
of subtasks performed well), satisfactory (>50%–75% of
tasks well done) and poor (50% of tasks well done)—none
of the ANMs performed excellently in any of the major
services (ANC, delivery, prenatal care [PNC], immunization
and contraception).19 While about 80% scored a satisfactory
grade for delivery, immunization and family planning, 44%
scored poorly on ANC. This finding is validated by other
studies where it has been pointed out that the ANM’s focus
is primarily on family planning and immunization, leading
to attrition of skills in other areas. A study in Andhra Pradesh
pointed out that there is a gap of about four years between
the ANM’s training and being appointed to her job.20

Reporting requirements and supervisory support

Several studies (before and after the target-free approach)
found that the stress on achieving sterilization targets left
them with little time to attend to their other duties.21

Outreach services are uneven and often only to houses
close to the road, or in the vicinity of the subcentre or
anganwadi centre. The ANM has to maintain thirteen
registers and submit seven reports to the PHC. Supervision
is focused on the reports and little other support is provided.
The LHV is expected to support the ANM. However, her
own lack of professional competence and the high priority
accorded to records and achievement of family planning
targets have rendered her more of an administrative
supervisor than a clinically competent paramedical provider
who can support the ANM in her day-to-day clinical duties.

Constraints in operation

Overburdening of the ANM has been a consistent finding
in several studies. Lack of physical infrastructure, equipment
and basic amenities at the subcentre are major reasons for
the low motivation and absenteeism among ANMs.

The majority of subcentres do not have the facility for
storing vaccines. Thus, the ANM has to procure the vaccine
from the PHC on the days when immunization is offered at
the outreach sessions or at the static clinic. Unless the ANM
has a vehicle or can prevail upon somebody to give her a
ride, she spends the better part of the day in going to the
PHC, obtaining a supply of vaccines and then travelling to
the habitation/village. Even assuming that the distance from
the subcentre to the PHC is about 5 km, lack of adequate
transport and the weight of the supplies (estimated to be
about 15 kg for the essential equipment required to conduct
ANC and immunization) make the task difficult. It is clear
that there is no time to conduct village-level education sessions
or house-to-house visits for newborn and postnatal care.

Lack of support and an increasing workload

The ANM shoulders more than a fair share of her burden
since the workload has not decreased. In fact, there is ever-
increasing responsibility, as new and emerging diseases
appear on the horizon. Thus, Directly Observed Treatment,
Short-course (DOTS) for tuberculosis, follow up, and now
identification of women in need of prevention of parent-to-
child transmission of HIV/AIDS are also her responsibility.

Primary health centre issues

The PHC is expected to serve as a point where the ANM
receives her support, supervision, equipment, guidance and
is the referral link for all cases, including provision of
BEmOC and stabilization/referral of emergency conditions.
It appears that the PHC is the weakest link in the chain.
A majority of PHCs do not have the full complement of
staff. In addition, shortages and misuse of transport funds
preclude the ability of the MO to travel to the field and
back up the ANM with the requisite service delivery and
supervisory support. The glaring gap in the number of
women physicians at every level of the chain is a critical
factor in the gender inequity in access to services. Several
studies indicate that utilization of PHC services for maternal
and child health services is poor (less than 25%), and they
either have a negative image or are unknown in many
communities. One PHC study in Karnataka showed that
most MOs do not stay at the PHC but commute, thus
spending little time at the PHC and hardly any time
travelling to the villages. Other issues include lack of
equipment and supplies, poor drug availability, and low
budgets for maintenance and repair.
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Recommendations

Interventions to reduce the MMR, IMR and child mortality
are well known and evidence-based. Where a spectrum of
services starting from the community level through referral
and linked to appropriate policy changes have been imple-
mented in a framework of equity and access, maternal,
infant and child mortality have come down significantly
(Appendix 6, Table 11). The challenge is in implementing
these interventions, making policy and programme changes
to fit local needs, and ensuring functional health systems.

Increase in financial resources is necessary to expand
the number of facilities that can provide EmOC and facility-
based neonatal and child care; providers need to be
reoriented and retrained to enable a high degree of technical
competence and acquire multiple skills; sound and reliable
measurement standards and monitoring systems need to
be instituted to enhance performance and accountability.
Availability of supplies, drugs and equipment must be
ensured to enhance the quality of care and, finally, a high
level of community involvement through direct contact
with people and convergence with other sectors is necessary
to ensure utilization.22

To ensure these interventions, certain actions are proposed
at the level of the community, subcentre, PHC and CHC.
These actions need to be promoted within a strong organiza-
tional and management framework for public health care
at all levels, complemented by social mobilization efforts
through effective engagement with civil society. The
strengthening of this framework is critical for service delivery
sites to offer equitable and high-quality services. Account-
ability is the second crucial factor in the improvement of
service delivery and is related to the overall standard of
governance. Key areas that need to be addressed include
the following:

• Political and policy commitment to making mothers and
children the focus of programmes within a well-function-
ing public health system;

• Clear-cut distinctions and role clarity between clinical
service providers, public health managers, paraprofessional
staff, and an appropriate mix of each in all facilities;

• Review and revamping of institutions (medical and nursing
colleges, ANM training schools, schools and departments
of public health), curricula and teaching/training methods
for medical and paramedical personnel to ensure that
they cater to the public health needs of the country;

• Policy changes (with appropriate incentives, deterrents
and decentralized accountability mechanisms) to ensure
that all personnel in the public sector system actually
are in place at the facilities they are posted to;

• Improving management capacity at the State, district

and block levels to ensure that all inputs are coordinated,
and that day-to-day functioning of health facilities is
not disrupted by lack of staff or supplies;

• Appropriate back-up is present at  each successive higher
facility for prompt referral and action. Wherever possible,
introduce the use of newer technologies such as the
internet and mobile phones, to facilitate rapid communi-
cation and response systems, thus circumventing some
limitations such as long distances and inadequate or
expensive transport;

• Mainstreaming of gender sensitivity and equity into all
aspects of training and services;

• Availability of and adherence to standards and protocols
at each level of the system;

• Technical support and supervision of all services to
maintain a high quality of service;

• Unhampered supply of drugs and equipment;
• Decentralization of procurement systems for items of a

certain value;
• Frequent refresher training through onsite or distance

learning to ensure that all providers are up-to-date with
knowledge and skills in service provision;

• Effective monitoring and evaluation systems to ensure
that valid, reliable and current data are available at every
level and are being used to further programme implemen-
tation and correction;

• Increasing community involvement in ensuring high
quality could be through processes such as involvement
in registration of births and deaths, death audits, parti-
cularly maternal and newborn deaths, and periodic
review meetings between the community and staff (the
PRI could be an appropriate mechanism).

Community-level interventions

At the community level, two separate sets of interventions
are necessary. The first set of interventions can only be
implemented through education, sensitization and mobili-
zation, and is focused towards advocacy for maternal and
child health. The objective is to make communities aware
that all deliveries need a skilled attendant at birth; that
management of sick newborns and children involves a set
of skills that mothers and other caretakers need; and ready
access to a health care facility through transport and
financial resources is essential. This can be done through
community groups such as self-help groups (SHGs), with
the active involvement of panchayat representatives.

The second set of interventions is related to providers at
the community level. The following options can be considered:

• Posting a female community health worker at each village
and habitation, who serves as the link between the ANM

PART III
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and the community, and is empowered by a set of skills
(basic clinical and communication), commodities and
drugs that earn her credibility as a valued resource person
in the eyes of the community;

• Developing and strengthening a team of village workers
including the AWW, TBA, and the village registered
medical practitioner (RMP) (after appropriate training
and certification);

• Posting a village-level female health worker to head the
village-level team and strengthening the team through
training and exposure visits.

Domiciliary delivery

Where domiciliary deliveries are still high, women must
be encouraged to access an SBA. The following are
recommended:

• Reorientation of the TBA, with community sensitization
to enable her to play an active role in identification of
complications and supporting the skilled provider;

• All communities should have arrangements for transport
and funds for referral, particularly for the poor and
marginalized, which should be known to all;

• Skilled birth attendants should be available at the
community level to manage safe delivery and sick
newborns. Wherever possible, the ANM should be
trained as the SBA, and supported by adequate referral;

• Sufficient ANMs must be trained in essential obstetric
care and located at subcentres, within the easy reach of
communities.

Institutional delivery

Promotion of institutional deliveries and ready access to
institutional care for home deliveries with complications
are two key strategies. While the choice of workers and
service delivery site locations are dependent on the terrain,
infrastructure, mobility and connectivity, distance–time
and workload should be the considerations for the location
of facilities rather than the population size. No community
or habitation should be more than two hours away from
an FRU that is equipped for emergency services.

Organization of clinical services

Clinical services can be organized in one of the following
ways:

Subcentre strengthening

• The number of subcentres need to be expanded, so that
one subcentre with the appropriate staff and infra-
structure is available within a distance of a few kilometres
of a community/habitation.

• Community education, counselling and motivation

require a different skill mix and should be delinked from
clinical service delivery functions for preventive and
promotive health services.  ANMs should use their skills
for service delivery and outreach should be provided by
a community-level worker.

• Subcentre services to be strengthened by posting a team
of two ANMs, both trained in midwifery skills, with
one being present at the centre and one providing
outreach services on a rotating basis. One keeps the
subcentre open and the other does outreach for clinical
services such as ANC, immunization, or home visits for
deliveries. The subcentre functions as a site for delivery,
supply of intrauterine devices (IUDs) and possibly as an
MVA site. The subcentre should always have one ANM
with support from a village-level team or worker.

• For EmOC, referrals are made to a designated PHC/
CHC/FRU (or similar set-up in the private sector) no
more than 2–3 hours away. Wherever possible, subcentres
should have telecommunication facilities so that plans
for referral are foolproof.

• Supervisory and technical support is provided by a roving
team located at the PHC, whose function is largely
supervisory. It also provides assistance, surveillance and
coordination, and supplies and logistics rather than service
delivery.

• A proportion of the maintenance and supplies budget
should be handed over to ANMs so that there is flexibility
in the purchase of drugs and equipment to tide over
periods of shortage or disruptions in supply.

• The panchayat should be the first level of accountability
for village-level providers and frontline health workers,
and the repository of health surveillance and death and
quality audits.

Primary health centre

Currently, the high level of absenteeism and the low
utilization of PHCs preclude their use as referral sites for
EmOC.  However, in many States, the PHC is the closest
referral site. Thus, they need to be strengthened. Delegation
of skills and functions should be done, given that medical
professionals are reluctant to stay in rural areas, particularly
the more remote sites.  The following options are proposed:

• At PHCs, a team of at least two MOs trained in BEmOC
should be available round the clock.

• As an alternative, the possibility of training nurses in
BEmOC could be considered, in areas where there is a
shortage of medical personnel or as back-up when MOs
are not available. One option could be to train nurses
in public health/advanced clinical skills to function as
Nurse Practitioners, and perhaps manage PHCs, under
guided supervision from the CHC.  More MOs can then
be moved up to the CHC level and form outreach teams
to provide support to such Nurse Practitioners.


