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Cardiovascular disease (CVD) is the single largest cause of global morbidity and mortality and is the leading
cause of death in the Indian subcontinent projected to contribute to deaths expected to double by 2015. The
social and economic impact of these staggering projections highlight the need for a centralized effort to monitor
and evaluate behavioral and physiological risk factors for CVD. Limited evidence on existing surveillance systems
suggest that the key to an effective monitoring and evaluation (M and E) program for CVD surveillance in India
relies upon the World Health Organization’s STEP-wise model. Key recommendations for the Ministry of Health
include the development of a national CVD surveillance program with expertise and a quality-improvement
mechanism to receive continuous input from similar surveillance programs in likeminded countries. Structure
of the surveillance system would include; (1) the development of process measures for CVD risk factor’ based
surveillance M and E systems for early detection of CVD at the local-level, (2) the development of trigger
based data reporting responsibilities to State-based monitoring teams including incentives for accuracy in data
reporting and the use of data-driven evidence to target risk specific intervention and prevention on Central
Government monitoring teams with reporting feedback to the State and local-levels and (3) the creation of
health policy to require the use of data to target risk specific prevention for intervention and developing local
technical capacity. Such a system would provide significant cost and social benefits, presenting an evidence
based data driven cost-effective business case for scale-up and potential use in areas comprising similar
demographics. Future research should focus on the inclusion of a systematic critique of the reported data for
the challenges to surveillance systems in India and the examination of the effect of an incentivized reporting
system on the states. Further inquiry into the types of reporting and lessons from other countries’ surveillance
programs with alternative strategies to a national approach should address potential imitations at the ground
or peripheral levels.

Cardiovascular disease, Chronic disease model, Data collection, Disease reporting, India, Risk
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to strategize next steps and combat this trend. As a result,

efforts to constantly re-prioritize disease control strategies
India s a key global player, with the wotld’s second largest  ithin India, coupled with an increased ability to synthesize
population and projected economic growth.!! However,its  cvidence based practices and conduct surveillance with
contribution to the overall global burden of disease is high greater accuracy are all necessary. Particularly in the case
and although projected to worsen by 2025,” considerable  f chronic diseases such as cardiovascular disease (CVD),
effort is being placed on the prioritization of resources  the burden is increasing [Figures 1 and 2]; itis not only one

of the leading causes of death, projected to contribute to

Quick Response Code: the rising mortality in India;"’ [Figure 3] with deaths due to
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the largest cause of death and disability in India by 2020

[Figute 4]. According to a paper published in the lancet,
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the estimated prevalence of coronary heart disease is 3-4%
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Figure 1: Prevalence of chronic diseases in India: By disease (y axis)
and percent of population (x axis)
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Figure 3: Deaths due to cardiovascular disease in India: By population
in millions (y axis) and year (x axis)

in rural areas and 8-10% in urban areas among adults older
than 20 years, representing a two-fold rise in rural areas and
a six-fold rise in urban areas over the past four decades.
A total of 30 million people are estimated to have coronary
heart disease in India in 2003; 14 million in utban areas
and 16 million in rural areas, affecting the productivity of
the workforce and the economic output of the country.
Improved surveillance techniques are required to allow for
precision to assess the impact of the epidemic in the country.
The purpose of this paper is to briefly review the existing
limited literature on the history of disease reporting in India,
and to propose the case for the development of a national
surveillance system for CVD within India. The need for
an effective measure of incidence, prevalence as well as
monitoring and evaluation (M and E) of CVD in targeted
areas within the country is required in order to introduce
standards for reporting, and to ultimately improve reliability
and validity of control measures within India.

SIGNIFICANCE OF DISEASE REPORTING
IN INDIA

Disease reporting in India has always been a challenge - the
central government in New Delhi does not keep centralized
statistics regarding the epidemiology of diseases since such
records are the responsibilities of the state. In addition,
communication gaps between the states and the central
government isolates states to fend for their own health
concerns and are often reported.”
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Figure 2: Prevalence of cardiovascular disease in India: By percent
of population (y axis) and year (x axis)

DALYs lost to cardiovascular
diseases in regions of the world 1990-2020

507
| IND
E 40
S CHI
E a0 SSA
o
2 MEC
8 207 LAC
EME
______———-"———-’ A
e —
1o OAI
o I T T T
1990 2000 2010

IND-India; CHI-China; SSA-Sub-Saharan Africa; MEC-Middle Easter Crescent;
LAC-Latin American Countries; EME-Established Market Economies; FSE-Former
Socialist Economies; OAI-Oceania.

Source: WHO

Figure 4: Disability adjusted life years lost due to cardiovascular
disease: By population in millions (y axis) and year (x axis)

Problems are magnified in the case of chronic diseases
since they have been largely ignored due to the central
government’s sole focus on communicable diseases such
as malaria, tuberculosis and human immunodeficiency
virus (HIV)/acquired immune deficiency syndrome (AIDS)
where most immediate attention and resources have been
used to act, respond, diagnose, treat and reduce the
transmission and incidence of the disease. Although the
comprehensive national database of CVD studies contain
associated epidemiology and prevention studies in India
from the recent past, it is static and remains outdated
since 2002. Even though this guide serves effectively as
a reference tool for the advocacy of future policy and
research, it is clear that ongoing surveillance of chronic
diseases in India is extremely important in order to
provide an accurate estimate of disease prevalence and
incidence and ultimately assist efforts to reduce the
non-communicable disease burden in the country.

HISTORY OF DISEASE REPORTING

Ever since the 1945 cholera epidemic resulted in
significant morbidity and mortality causing huge losses
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to the economy!'” the focus on surveillance systems has
emphasized the preparation for the potential spread of
disease outbreaks.

Existing surveillance systems for disease reporting
in India have operated; the centralized system also
referred to as the National Surveillance Program for
Communicable Diseases (NSPCD)”!"!! has operated since
1997 under the National Institute of Communicable
Diseases (NICD). NICD has served as the national
coordinating agency in the central government, operating as
part of the Director-General of Health Services under the
Government of India. The centralized system has focused
on strengthening the state, district and taluka levels in the
identification of the epidemiology of communicable diseases
allowing for an effective, unified and coordinated response.
Such surveillance and disease reporting has been intended
to provide a clear interconnected strategy to operate in 101
districts of 35 states and 2 union territories. The NSPCD
has also been responsible for the development of rapid
response team (RRT) guidelines, laboratory and computer
manuals and training materials, in addition to providing
the training of state RRTs, strengthening the network and
sharing of information amongst the National and Regional
laboratories, the establishment of rapid communication
networks, institution of technical review committees and
the overall co-ordination, M and E of the epidemic under
surveillance.

Disease reporting in India took a new turn for infectious
diseases, particularly with the onslaught of the HIV/
AIDS epidemic in the eatly to mid-1990’s; the increase
in reported cases over the course of the epidemic for
the past two decades and the spread took a toll on the
productivity of the Indian workforce and the economic
output of the country. In addition, associated disability
adjusted life years (DALY’s) due to HIV/AIDS resulting
from this inability to diagnose and treat effectively was
devastating."” For this purpose, AIDS specific surveillance
systems were created under the auspices of the National
AIDS Control Organization (NACO):!" Under the
purview of the Ministry of Health and Family Welfare,
the Government of India’s NACO branch served as one
of the identified organizations chartered to coordinate the
response to the HIV/AIDS outbreak to conduct disease
surveillance. The program launched in 1992 was a response
to the increasing number of HIV/AIDS cases within
India. Under this program, the annual structured sentinel
surveillance was conducted wherein essential information
on the dynamics and trends of HIV seroprevalence was
collected throughout the country. In addition to carrying
out cross sectional surveillance studies at regular intervals
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throughout the year in community based settings, NACO
also conducted surveillance at specific clinics and health
facilities that served high-risk populations, a strategy that
has been proven to be more cost effective than the general
community surveillance. Surveillance using the latter
strategy is targeted at antenatal clinics, sexually transmitted
disease clinics, rural sites, migrant population sites, truck
driver stops and other high-risk clinic sites. Each laboratory
testing site reports to a two or three member state team
comprised of an epidemiologist and a microbiologist from
local medical colleges. These teams in turn report to six
regional institutions throughout the country which directly
report to the coordinating body of the central government.

On the other hand, the decentralized system of state
based reporting commonly referred to as the “Integrated
Disease Surveillance Project (IDSP)”!" reporting system
initiated in 2004 was designed to improve the overall
efficiency of disease surveillance within India by its use
in health planning, management and evaluating control
strategies. Initially funded by the World Bank, the state
based system of reporting includes the transmission of
information regarding associated tisk factors or symptoms
of communicable diseases to include a wide range of target
infectious diseases, such as Malaria and HIV/AIDS. The
intention of the state based approach to reporting is to
detect early warning signals of impending outbreaks and
help assist in the initiation of an effective response in a
timely manner. Major components of this type of reporting
strategy are focused at the integration within the state based
organizational levels and decentralization of surveillance
activities, as well as includes a plan to strengthen public
health laboratories for testing.

The challenge with these approaches to disease reporting
have been numerous; firstly, such reporting have been too
vertical for a large country like India, in addition to the fact
that centralized level responses to disease outbreaks can also
resultin huge delays in responding to outbreaks that especially
require immediate attention. In addition, the approach has
been retroactive in nature, allowing for the retrospective
reporting of data after the outbreak has occurred.

Secondly, a lack of accuracy in the data generated by this
approach is commonplace; with the complex hierarchy
of people involved in the process of data collection and
analyses and the different levels in the approach as well as
the limited number of those individuals or organizations
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having access to the reported data result in a general
sense of lack in accountability and inaccuracies in the data
being collected. Such inaccuracies in data lead to a skewed
perception and misrepresentation of the problem.

Thirdly, it is obvious that such data has tremendous
limitations. Such disease reporting surveillance systems
have merely resulted in monthly reporting from mostly
bureaucratic government agencies on a set of diseases,
without reference to the private and non-formal sector and
as a result the data is misrepresented; mainly being numbers
without having much meaning, More importantly, such
data has not been used for action in the local community.
In addition, at the district levels, there is no single person
whose primary responsibility is to survey diseases. Health
officers” have multiple responsibilities and are therefore not
expected to do full time surveillance, but they are usually in
charge. As a result, the understanding that the data can only
be “as good as it can be” has contributed to the inaccuracy
in the data management resulting in dishonest data.!"”)

The contributing factors for the growing burden of CVD
are the increasing prevalence of cardiovascular risk factors
especially hypertension, dyslipidemia, diabetes, overweight
ot obesity, physical inactivity and tobacco use.l” It is an
area where major health gains can be made through the
implementation of models of chronic disease surveillance
where primary care interventions and basic public health
measures target diet, life-styles and the environment.

Attempts at the use of such CVD risk factor surveillance
systems have been effective; as part of collaboration between
the Centers for Disease Control and Prevention (CDC) and
the Russian National Center, for Preventive Medicine, a
telephone-based behavioral risk factor surveillance survey
was developed and tested in Moscow!'” Although such
surveillance used a telephone based system to collect data
in Russia’s deteriorating infrastructure, the surveillance
system was proven to be an effective means of risk
factor control for CVD. Another similar study conducted
amongst an industrial population in Chennai, Indial'” also
emphasized that the treatment and control of diabetes and
hypertension as risk factors of CVD were better controlled
in the population under risk factor surveillance than that in
the general population. Other studies have replicated these
findings in Iran!'®
US Center for Disease Control in their action plan on the
heart disease and stroke prevention national initiative.!'”)

as well has been recommended by the
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As a result, evidence suggests that the key to an effective
program for non-communicable disease relies upon the M
and E of behavioral and physiological risk factors.

The WHO?’s stepwise model to chronic disease risk
factor surveillance presents a theoretical framework for
approaching the use of such behavioral and physiological
risk factors surveillance systems in the country [Chart 1].
The model uses behavioral measurements such as tobacco
use, alcohol consumption and diet; physical activity
and lifestyle modification and other biological testing
measurements as markers for CVD risk and provides
surveillance information useful for early targeting of those
populations at high risk, as well as presenting opportunity
on potential interventions [Chart 2]. The use of this model
for surveillance of stroke risk factors and mortality in India
has already been successful.® Such surveillance clearly has
the potential to present vital National Health Metric data
required for effective public policy and in the allocation
of prioritized resources for prevention and presents an
opportunity for the Indian Government for integration
into existing disease reporting infrastructure.

Surveillance needs at various levels; State, Taluka, District, may
serve different purposes, but all components of the system
should be designed to best inform the strategies for preventing
CVD that are best implemented at that level.”!! Surveillance
data are also critically important at both the state and local level
to develop, implement and evaluate any program on CVD
prevention and control. This is more important in the Indian
subcontinent as “health” is more of a state subject than it is in
the Indian central government. State and local public health
agencies require relevant surveillance data, specific to their state or
local area, to use in developing and seeking funding for targeted
intervention programs, informing policy makers and guiding
policy decisions and planning and evaluating programs. Data as
such are needed to inform state and local decision makers about
the impact of current and future policies pertaining to nutrition
and physical education programs in schools, universities and work
place environments, tobacco taxes and other control policies
and, as well as other prevention programs. Because funding for
CVD prevention programs is low relative to the public health
burden of these diseases in most states and local areas, public
health agencies must carefully prioritize their preventive efforts
and continually evaluate ongoing programs to assess and improve
their impact. State or local populations at particulatly high risk for
CVD can be identified and targeted for intensive interventions
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Chart 2: WHO STEPS Instrument for cardiovascular disease risk
factor surveillance

that may not be feasible or efficient on a broader scale. State
and local public health agencies cannot design, implement and
evaluate such programs without relevant, reliable, accurate and
timely surveillance data.

Key recommendations for the Ministry of Health include
the development of a national CVD surveillance program
with expertise and a quality-improvement mechanism
to receive continuous input from similar surveillance
programs in likeminded countries. Structure of the
surveillance system would include (1) the development of
process measures for CVD risk factor’ based surveillance
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M and E systems for early detection of CVD at the
local-level, (2) the development of trigger based data
reporting responsibilities to State-based monitoring teams
including incentives for accuracy in data reporting and
the use of data-driven evidence to target risk specific
intervention and prevention on Central Government
monitoring teams with reporting feedback to the State
and local-levels and (3) the creation of health policy to
require the use of data to target risk specific prevention
for intervention and developing local technical capacity.

Risk factor based surveillance M and E systems for early
detection of CVD at the local-level should include the
monitoring of risk factors — behavioral and physiological as
described in the WHO STEPS model as seen in Chart 2. The
model should be tailored to India by the definition of the core
risk factors and the development of guidelines to accompany
the core measures. Mortality and morbidity attributed to the
core risks should be reported as overall rates by hospitals
and community based organizations as seen in the proposed
structure reporting for CVD surveillance as in Chart 3.

Economic benefits for accuracy should be embedded
into the development of trigger based data reporting
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Chart 3: Proposed reporting structure for cardiovascular disease
surveillance

responsibilities to state-based monitoring teams including
data reporting and the use of data-driven evidence to
target risk specific intervention and prevention on Central
Government monitoring teams with reporting feedback to
the state and local-levels. An autonomous and non-partisan
entity should serve as a Reporting Taskforce, which would
include the buy-in and collaboration of key stakeholders
and public-private partnerships. Such incentives for
compliance with a proposed incentivized reporting
framework seek to address limitations at the ground level
or peripheral level. Recommendations for incentivized
reporting are summarized in the proposed incentivized
reporting framework as seen in Chart 4.

HEALTH POLICY AND NEED FOR DEVELOPING
LOCAL TECHNICAL CAPACITY

Health policy should be created requiring the use of data to
target risk specific prevention, requiring an evidence based
rationale for intervention. Such policies would eventually
help develop an evidenced based prevention policy which
will seek to drive behavior change and resources for added
value and capacity in the workforce.

CHANGING FACE OF INDIA

Numerous organizations in India comprise a range of
infrastructures. Standardized surveillance would need
to be embedded into the changing information systems
of the country such as the Citizens Smart Card Bill
(2006) with financial pledges made for data reporting,
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Chart 4: Proposed incentivized reporting framework
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Developing local capacity and allocation of additional
resources diffused through to the state based levels for
carrying out such standardized surveillance will inevitably
present numerous challenges however. For a surveillance
system to function effectively in India, one of the first
requirements would be to recruit a large number of
reporting units such as clinics, hospitals, academic medical
centers, private hospitals practitioners and all practitioners
would need to meet certain standard requirements such
as basic computer skills. These individuals would then
need to be imparted with education and basic training
through meetings and visits by public health professionals
on the importance of reporting and/or risk factors of
importance. An officer at the district level would then
coordinate the collection of data and analysis for their
zonal distribution. Creating an autonomous non-partisan
body for CVD disease surveillance with committed
professionals manning a nationwide network of units
can have a beneficial effect on the disease control and
epidemic responsiveness of India. This will only be
possible if professionals are appointed from outside
the state system, with the time to do data collection
and analysis. Such individuals would also serve to act
as a bridge with the private sector in addition to being
allowed to act as an independent entity within the system.
Although answerable to a national level surveillance body,
possibly an agency appointed by the Ministry of Health,
with little or under no pressure to either under-report or
over-report. The effects of such a new reporting structure
would have to be continuously studied and monitored
starting with one state as well as the range of perception
amongst India’s consumers — the patients.

Evidence on existing surveillance systems clearly suggest
that the key to an effective program for non-communicable
disease relies upon the M and E of behavioral and
physiological risk factors. The WHO’s STEP-wise model
to chronic disease risk factor surveillance clearly presents
an opportunity for the Indian Government to integrate
such surveillance systems into the disease reporting
infrastructure of the country. Health Metric data will
provide mounting evidence required for effective public
policy and for the allocation of prioritized resources
for prevention. Although, developing local capacity and
allocation of additional resources diffused through to
the state based levels for carrying out such standardized
surveillance present numerous challenges, it is still
achievable and tackling this with the creation of a national
surveillance system for CVD is on the road to the future

Indian Journal of Palliative Care / Sep-Dec 2013 / Vol-19 / Issue-3

of improving the burden of chronic diseases in India.
Future research should focus on the inclusion of a
systematic critique of the reported data for the challenges
to surveillance systems in India and the examination of
the effect of an incentivized reporting system in one state.
Such an examination should focus on understanding the
impact of an incentivized reporting system on accuracy in
data versus a non-incentivized approach. Further inquiry
into the types of reporting based on social context should
address whether reporting should be anonymous or name
based as well as incorporate the regional heterogeneity and
high risk groups. Lessons from other countries’ surveillance
programs and alternative strategies to a national approach
should also address potential imitations at the ground or
peripheral levels.
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