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Abstract

Lifestyle has long been associated with the development of many chronic diseases. WHO has recognized diabetes,
cardiovascular disease and stroke, cancer and chronic lung disease/COPD as major non-communicable diseases
(NCDs). These major NCDs share common lifestyle related risk factors like physical inactivity, unhealthy diet,
tobacco use and harmful use of alcohol. Globally, the current scenario of NCDs is the major cause of morbidity
and mortality. According to WHO Report 2004, they account for almost 60% of deaths and 47% of global burden
of disease. Epidemics of NCDs are presently emerging or accelerating in most developing countries. In India, 53%
of the deaths in 2008 were due to NCDs (WHO) and cardiovascular disease (CVDs) alone account for 24 percent
of all deaths. As of 2005, India experienced the “highest loss in potentially productive years of life” worldwide and
the leading cause of death was cardiovascular disease; mostly affecting people aged 35-64 years. The projected
cumulative loss of national income for India due to NCDs mortality for 2006-2015 will be USD237 billion. By 2030,
this productivity loss is expected to double to 17.9 million years lost. These major NCDs are largely preventable
through effective interventions by tackling the lifestyle related modifiable risk factors. This review discusses the
current scenario of NCDs with their impact on health and socioeconomic development, the threat posed by the
rising trends of disease burden along with socio-demographic transition and the challenges needs to be addressed
for the prevention and control of NCDs.
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Introduction and hygiene, prevention of diseases with vaccination
and treatment of infections with antibiotics. Thus,
with adequate medical attention has decreased the
threat of death from most of the infectious diseases
and vaccines have prevented many terrible illnesses
which in the past had claimed lives of many children,
and many bacterial illnesses, which were fatal in the
past have now become treatable with antibiotics [1].
However, in these changes of living and with
progress in modern science and technology human
beings have eliminated certain forms of diseases but
in this transition of improvement in living and
increasing in life expectancy they brought in others,

Since the evolution of mankind, humans adopted to
various ways of living for their lives. Lifestyle is the
way humans chose to live their lives. In our day to
day life, many of us chose to live in many different
ways which may be related to social, occupational or
environmental factors, etc. With the advancement in
the society along with scientific and technological
progress, there has been a dramatic shift in the way
today humans beings are leading their lives which is
sometimes referred as modern way of living.

With modern medical science and technological
progress, there has been improvement in sanitation
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the so-called lifestyle diseases which are also known
as non-communicable diseases.

Lifestyle diseases are associated with the way a
person or group of people lives on a daily basis. In
other words, lifestyle diseases characterize those
diseases whose occurrence is primarily based on the
daily habits of people and are a result of an
inappropriate relationship of people with their
environment. Lifestyle diseases, also called diseases
of longevity or diseases of civilization
interchangeably, are diseases that appear to
increase in frequency as countries become more
industrialized and people live longer [2]. These
diseases [1-4] include hypertension, heart diseases,
stroke, diabetes, obesity, high cholesterol and
diseases associated with tobacco use (smoking and
chewing) like chronic bronchitis, COPD, cancer and
excessive use of alcohol. There are many other
conditions associated with modern living like stress,
depression and substance abuse are important
factors also contributing to lifestyle related
morbidity and mortality like suicides [5].

These so-called lifestyle and or non-communicable
diseases (NCDs), thus constitute a large group of
diseases that are of long duration, and generally slow
to progress; therefore, these diseases are also called
'Chronic Diseases' and they are the major cause of
adult mortality and morbidity worldwide. Epidemics
of NCDs are presently emerging or accelerating in
most developing countries. Globally, the current
scenario of NCDs is the major cause of morbidity and
mortality. According to WHO Report 2004, they
account for almost 60% of deaths and 47% of global
burden of disease [6, 7].

In a developing country like India, the present
scenario of these diseases is in quite alarming
situation as the profile of these diseases is changing
very rapidly. The World Health Organization (WHO)
has identified India as one of the nations that is going
to have most of the lifestyle related disorders in the
near future. But, the important fact is that not only
are the lifestyle disorders becoming more common,
but they are showing a drastic shift towards the
younger population. Thus, the populations at risk of
their forties are shifting to their thirties and maybe
even younger. As of 2005, India experienced the
“highest loss in potentially productive years of life”
worldwide and the leading cause of death was
cardiovascular disease; mostly affecting people aged
35-64 years [8]. It has been calculated that, in 2000,
9.2 million years of productive life were lost in India.
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This translates into USD9 billion of lost national
income [9]. The projected cumulative loss of national
income for India due to non-communicable disease
mortality for 2006-2015 will be USD237 billion. By
2030, this productivity loss was expected to double
to 17.9 million years lost — almost 1,000% greater
than the corresponding loss in the United States,
which has a population a third the size of India’s. As
a low-middle income country it is not surprising that
India’s expenditure on healthcare is also quite low
[10]. Thus, India must either shift government health
expenditures towards, or increase absolute spending
on, prevention, screening, early intervention, and
new medical treatments for reducing the burden of
NCDs.

The magnitude of the problem:

I.Burden of Non-communicable Diseases in India.
The rapidly increasing burden of non-communicable
diseases is now posing a major threat not only to the
health of the populations but also to the country's
economic growth and development. According to
WHO, 53 percent of the deaths in 2008 were due to
NCDs in India [11]. Cardiovascular disease (CVDs)
alone account for 24 percent of all deaths. Chronic
respiratory diseases (CRDs), cancers and diabetes
accounted for 11, 6 and 2 percent of all deaths
respectively [12] is shown in Figure 1

Moreover, the burden of infectious disease still
remains high in India, with communicable, maternal,
perinatal, and nutritional conditions accounting for
37%of all mortality, compared with just 7%in a most
populous country like China [13] and India is very
soon to be the world's most populous country
keeping behind China in the population growth.
While China has made good progress with regard to
successful infectious disease control but India still
continues to face a double burden of diseases. On
the other hand, the 'Emerging Infectious Diseases ‘in
India is another challenge to the present infectious
disease control programmes and strategies in the
public health system and threaten to devastate
health and economic development unless a strategic
vision and an effective plan of action are developed
to combat these [14].

The major NCDs in India are Cardiovascular diseases
(CvDs), Cancer, Diabetes and Chronic obstructive
pulmonary disease (COPD) and the great concern is
that NCDs have over taken the communicable
diseases and become the leading cause of death and
disability. Currently NCDs account for 53% of the
total deaths and 44% of disability adjusted life years



INDIAN JOURNAL OF COMMUNITY HEALTH / VOL 26 / ISSUE NO 04 / OCT — DEC 2014

(DALYs) lost and projections indicate a further
increase to 67% of total deaths by 2030. CVD is the
major contributor to this burden, attributable to 52%
of NCD associated deaths and 29% of total deaths
[15]. Moreover, a substantial proportion of these
deaths are in the productive age-group and all of
them are preventable in nature. But, the rising
challenge due to NCDs is that it increasingly affecting
the younger populations [16].

NCDs are no more limited to the urban cities and
towns in India. A study in south Indian state of
Andhra Pradesh by R. Joshi et al. have reported that
even in rural India the leading cause of death (32%)
is due to NCDs followed by injuries and external
cause of deaths (12%) [17]. In another study
conducted by SD Bhardwaj et al. reported high
burden NCD risk factors among the population in
rural area of Nagpur, Maharashtra. It showed
tobacco and alcohol use was high among men while
physical inactivity and overweight were higher in
women. Low fruit and vegetable consumption was
found among both the gender [18].

1l. Trends and Projections of NCDs in India.
The trends and projections of major NCDs in India
indicate that the situation is very alarming for the
country’s present health care system and health care
infrastructures. There were 32 million diabetes
patients in India in 2000 as per WHO and within a
decade, it rose to 51 million in 2010 as per
International Diabetes Federation and is being
projected be 80 million by 2030 (WHO).
Cardiovascular diseases (CVDs) have doubled in less
than a decade from 19 million in 1998 (ICMR) to 38
million in 2005 (National Commission of
Macroeconomics and Health) and in a very near
future it is projected to be 64 million by 2015
(National Commission of Macroeconomics and
Health). The annual incidence of cancer is 1.1 million
(ICMR) and prevalence of COPD is 3.49% (ICMR).
Projection estimates from the WHO have shown that
by the year2030, CVDs will emerge as the main cause
of death (36%) in India as shown in Figure 2. Since
the majority of deaths are premature, there is a
substantial loss of lives during the productive years
as compared to other countries [19]

Lifestyle risk factors and their relationship with of
NCDs

Humankind has faced a major shift in dietary and
physical activity patterns and subsequent body
composition since Paleolithic era. These changes are
reflected in nutritional outcomes, such as changes in
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average  stature and body composition.
Furthermore, these dietary and activity pattern
changes are paralleled by major demographic
changes and changes in health status, which are
reflected in the rising prevalence of non-
communicable diseases [20]. WHO have identified
that most NCDs are the result of four particular
lifestyle related behavioral risk factors like tobacco
use, physical inactivity, unhealthy diet, and the
harmful use of alcohol that lead to four key
metabolic/physiological changes e.g., raised blood
pressure (BP), overweight/obesity, raised blood
glucose and raised cholesterol levels [21].

The obesity epidemic is spreading to low-income and
middle-income countries as a result of new dietary
habits and sedentary ways of life, fuelling chronic
diseases and premature mortality. The Organization
for Economic Co-operation and Development (OECD)
and WHO, jointly developed a micro simulation
model (chronic disease prevention [CDP] model) that
implements a so-called causal web of lifestyle risk
factors for selected chronic diseases [22] as shown in
Figure 3.

In the causal web concept there are mutual
interactions between risk factors, which therefore
have both direct and indirect effects on chronic
diseases. The model explicitly accounts for three
groups of chronic diseases: stroke, ischemic heart
disease, and cancer (including lung, colorectal, and
female breast cancer). Proximal risk factors, such as
high blood pressure, cholesterol, and blood glucose,
have a direct effect on the probability of developing
these three chronic diseases, on the basis of
established pathophysiological mechanisms.
Conversely, distal risk factors such as low intake of
fruit and vegetables, high fat intake, and insufficient
physical activity have an indirect effect on chronic
diseases, which was modeled on the basis of the
existing empirical evidence. The indirect effect is
mediated partly by BMI, which acts on proximal risk
factors and directly on disease events.

Lifestyle related risk factors of NCDs in adolescent
in India.

The increasing prevalence of lifestyle related
behavioral risk factors like tobacco use, physical
inactivity, unhealthy diet, and use of alcohol in the
early phase of life which lead to the key metabolic
and or physiological changes e.g., raised blood
pressure (BP), overweight/obesity, raised blood
glucose and raised cholesterol levels is a cause of
great concern for the increasing burden of NCDs in
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India. Many studies have shown that the prevalence
of risk factors for NCDs in early phase of life i.e.
childhood and adolescence bears significant
tendency towards development of disease in
adulthood [23-25]. There is inappropriate dietary
practices (fast food consumption, low fruit
consumption), low physical activity, higher level of
experimentation with alcohol and to a lesser extent
smoking, high prevalence of obesity and
hypertension in the school -children [26-28].

Moreover, many studies have shown that awareness

regarding lifestyle risk factors of NCDs among the

school children is poor [27-29] which is the most
critical area for any interventional program for
prevention and control of NCDs in this age group.

Global strategy for the prevention and control of

NCDs:

WHO in its World Health Assembly in May 2008

endorsed Action Plan of Global Strategy for the

Prevention and Control of Non-communicable

Diseases with the following six objectives:

1. To raise the priority accorded to NCDs in
development work at global and national levels,
and integrate prevention and control of NCDs
into policies across all government departments.

2. To establish strengthen national policies and
programmes.

3. To reduce and prevent risk factors.

4. To prioritize research on prevention and health
care.

5. To strengthen partnership and

6. To monitor NCD trends and assess the progress
made at country level.

India’s response towards prevention and control of

NCDs:

India as a WHO member state is committed to

implement the appropriate action plan and take

necessary steps and initiatives as per the Action Plan
of Global Strategy for the Prevention and Control of

NCDs to meet the objectives as per suggested

timelines. This calls for enhancing the existing

capacity, mechanisms and mandates of all relevant
stakeholders in facilitating and ensuring action
across various sectors for prevention and control of

NCDs.

Policy, planning and strategies for tackling the

emerging public health problems of NCDs [30].

I.  Leadership and Co-ordination:

The Directorate of Health Services, Ministry of

Health and Family Welfare, government of India has

a dedicated Non-communicable Diseases (NCDs)
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division that acts as the focal point for coordinating
the NCDs control programs in the country. The
division’s structure is currently under reorganization
to accommodate the expansion of the National
Program on Prevention and Control of Cancer,
Diabetes, Cardiovascular Diseases and Stroke
(NPCDCS). The National Health Mission (previously
National Rural Health Mission [NRHM]) provides an
overarching umbrella, subsuming the existing
programs of the Ministry of Health including all NCDs
control programs.

1l NCDs related Institutions:

India’s has several major institutions dealing with
NCDs at the national level. The key institutions
include: The Indian Council for Medical Research
(ICMR), the National Institute of Communicable
Diseases (NCDC), the All India Institute of Medical
Sciences (AIIMS).

1l. Programs and Initiatives:

India is gradually developing a broad array of public
health programs targeting NCDs. The major program
initiatives undertaken for prevention and control of
the major NCDs are:

a. National Program for Prevention and Control of
Cancer, Diabetes, Cardiovascular Diseases and
Stroke (NPCDCS): It has launched the National
Program for Prevention and Control of Cancer,
Diabetes, Cardiovascular Diseases and Stroke
(NPCDCS) in 2010 by merging the National
Cancer Control Program and the National
Program for Prevention and Control of
Diabetes, Cardiovascular Diseases and Stroke
[31]. The program is initially being implemented
in 100 districts of 21 states and is under
expansion to cover all districts of the country in
a phased manner during the 12th Five Year Plan.
The integration of services at district level and
beyond, equitable with universal coverage
under the umbrella of National Health Mission
is envisaged under the program. NPCDCS has
three major components: health promotion for
general population; disease prevention for
those with high risk and assessment of the risk
factor burden. The focus of the program is on

health promotion and prevention,
strengthening of infrastructure including
human resources, early diagnosis and

management and integration with the primary
health care system through NCD cells at
different levels for optimal operational
synergies [32] as shown in Figure 4.
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b. National Tobacco Control Program (NTCP): The
National Tobacco Control Programme (NTCP)
was launched by the Ministry of Health and
Family Welfare (MoHFW), Government of India
in 2007- 08, during the 11th five year plan [33]
with the objectives to bring about greater
awareness about the harmful effects of tobacco
use and about the Tobacco Control Laws and to
facilitate effective implementation of the
Tobacco Control Laws. The interventions under
the National Tobacco Control Programme
(NTCP) have been largely planned at the
primordial and primary levels of prevention. The
NTCP is presently under implementation in 21
states covering 42 districts (2 districts per state).
The programme is being under expansion and is
to be extended in a phase-wise manner to cover
the entire country during the 12th Five Year
Plan. In order to carry forward the momentum
generated by NTCP during the 11FYP and
baseline data generated through the GATS-India
Survey, indicating level of prevalence of tobacco
use, the program is being up scaled in the 12th
FYP with the goal to reduce the prevalence of
tobacco use by 5% at the end of 12th FYP. To
facilitate the effective implementation of the
Tobacco Control Laws and to bring about
greater awareness about the harmful effects of
tobacco and to fulfill the obligations under the
WHO-FCTC, integration of services and activities
under the program from national to district
level and beyond, will be directed with inter-
sectoral coordination and convergence at
various level equitable with other NCD program
[32].

The Challenges need to be addressed for prevention

and control of NCDs.

India is undergoing a very rapid epidemiological

transition as in the last few decades it had undergone

through rapid socio-economic growth. During this
period of transition it has also witnessed rapid health
related changes with rising burden of non-
communicable diseases and became the major killer
of the 21st century. At present, India is at a cross
road with dual burden of diseases (communicable
and non-communicable diseases) and also dual
burden of under and over nutrition and diseases
related it. In fact, NCDs are the major cause of
concern because of their multifactorial etiology
associated with modern lifestyle and affecting the
younger people at their active productive life leading
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to a greater impact on health as well as socio-
economic development of the country. The pace at
which the epidemiological transition of the lifestyle
related NCDs is undergoing, it is a big challenge for
the country's present health care system and
infrastructure to combat with it. In response to the
rising burden of cardiovascular diseases, diabetes
and other major NCDs in India, Government of India
has undertaken some actions in various National
health programmes. But, most of the governmental
efforts initiated are either being implemented or
under implementation in phased manner and will
take considerable time to gain the momentum to
reach each and every part of the country considering
its large population and geographical size of India.

In the programmatic approach, there has been
emphasis on  preventive, promotive and
management of NCDs in an integrated manner
within the existing health care system. But, for the
implementation of the programs and to deliver the
services, there are lots of constrains and difficulties
for the system to work at the ground level due to the
shortage and limited human resources for health as
well as infrastructure. The present health care
delivery system is heavily loaded in giving mostly
curative services with limited diagnostic and other
facilities at PHC, CHC/sub district or even at district
level. The approach of preventive and promotive
health care is almost nonexistent and is still a non-
priority area in the primary health care system. Due
to the limited facilities and services available at each
and every level of health care system, the patients’
needs to go a long way from their home to get
specialized services required for many chronic
diseases and NCDs. In this process, they have to bear
a great financial impact for the long duration of
treatment and care needed for NCDs and leading to
enormous out of pocket expenditure. The present
functional status of the public health care system is
struggling even for dealing with common
illnesses/diseases and to handle the increasing
burden of non-communicable diseases will require
many radical changes in its functioning along with
enormous resources for it.

The major NCDs, heart disease and stroke, diabetes,
cancer and chronic lung disease/COPD are largely
preventable through effective interventions by
tackling the shared modifiable risk factors i.e.,
physical inactivity, unhealthy diet, harmful use of
alcohol and tobacco use. To tackle these modifiable
risk factors will require sustained programmatic
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approaches  through  various inter-sectoral
cooperation and coordination along with inter-
sectoral convergence with various departments like
education, women and child development, science
and technology, environment, etc., Moreover, a
wide group of stakeholders, including civil society,
the private sector, NGOs and academia needs to be
brought together for their role and involvement
along with the governmental efforts in the
prevention and control of NCDs for winning the
battle against the rising burden of NCDs.

Conclusion

NCDs constitute not only a major threat to the health
of the people of India but also a major challenge for
overall development of the country. The rising
disease burden along with the undergoing
demographic and epidemiological transition is a
cause of great concern. It is increasingly affecting the
younger population at their active productive life.
Thereby, it is not only increasing the number of
productive life years lost, but also creating a big
financial burden due to prolong health care cost.
Study has shown an increasing prevalence of NCDs in
rural areas and is no more a disease of urban cities
and towns in India. With more than 68% of country’s
population living in rural areas where the public
health care system is struggling in dealing with
common illness/diseases. To deal with the increasing
burden of NCDs, the present public health care
system need to be reoriented along with the radical
changes required for tackling the NCDs. The four
major NCDs are the result of four common shared
lifestyle related modifiable risk factors. They are
tobacco use, physical inactivity, unhealthy diet and
alcohol use which in turn lead to key metabolic and
or physiological changes like high blood pressure,
overweight/obesity, high blood glucose and high
cholesterol. So, more focus should be given on the
interventional programs and activities directed for
reducing shard modifiable lifestyle risk factors for
the prevention and control of NCDs. The national
policies and planning needs to be more strengthened
for promoting partnership with a wide group of
stakeholders like civil society, professional bodies,
private sector, NGO, etc.,, along with the
governmental efforts in the prevention and control
NCDs. The present monitoring mechanisms need to
be further strengthened for better implementation
of policies and programs of NCDs and also the
surveillance system with a strong database.
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FIGURE 3 SHOWS THE KEY RELATIONS BETWEEN RISK FACTORS AND CHRONIC DISEASES ADDRESSED IN

CDP MODEL [WWW.THELANCET.COM VOL. 376 NOVEMBER 20, 2010]

Fibre Blood pressure

e /s [ ]
Low fibre intake Hypertension

Fat Body-mass index Cholesterol

Low fatintake $»| Normalweight P Normal =l Stroke

Medium fat intake Pre-obesity Hypercholesterolaemia

High fat intake Obesity

Physical activity Glycaemia

Adequate physical activity —> Nomal e e
Insufficient physical activity Diabetes

FIGURE 4 PREVENTION, CONTROL AND MANAGEMENT OF NCDS UNDER NPCDCS
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