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Cardiovascular diseases (CVD) arethe leading cause of disability and mortality in India with ever increasing trends. The

ubiquitous prevalence of CVD risk factors, despite some heterogeneity across different social strata, urban-rural locations

and geographical regions, has been proven in several studies. Diet and nutrition have played a definitive role in this

phenomenon. As India grapples with a dual burden of under- and over-nutrition, social factors at multiple levels such as

individual’s education and income, local food environment, migration and urbanization of populations, national agricultural

produce and policies as well as global trade policies have complex relationships with diet as well as CVD. A deeper

understanding of these factors is vital in designing public health interventions that are more targeted and relevant for the

Indian population. Policy changes and community interventions based on societal needs may be necessary if we are to

achieve the sustainable development goal targets by 2030, benefitting the larger population.
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Introduction

Cardiovascular diseases (CVD) are the leading cause

of disability and mortality in the World. In 2016, 353.1

million disability adjusted life-years (DALYs) and 17.6

million deaths were estimated to be due to CVDwith

over a third from low-middle income countries

(LMICs) (Global Burden of Disease (GBD) Study,

2016).  India, with 65.6 million DALYs and 2.74 million

deaths due to CVD accounted for approximately half

of LMICs’ burden. Nearly a third of all deaths

(28.1%) in India were due to CVD, with over 50%

dying prematurely between ages 30 and 69 years

(GBD Study, 2016). Globally, over two decades (1990-

2015), while CVD burden (disability and mortality)

either increased modestly or notably declined in many

geographical regions, Indian trends have shown steep

increases (53% in deaths and 41.5% in premature

deaths between 2005 and 2016) (GBD Study, 2016;

Prabhakaran et al., 2016; Roth et al., 2017). Despite

some heterogeneity, CVD risk factors such as high

blood pressure, overweight, obesity, abnormal blood

lipid and glucose levels have become prevalent among

men and women of all socioeconomic strata (SES) of

urban and rural Indian populations (Prabhakaran et

al., 2016; NFHS, 2015-16).

Diet, nutrition and physical activity are key

modifiable determinants of CVD, potentially

influencing risk of developing the disease by

modulating blood pressure, blood levels of lipids,

inflammation and fasting glucose as well as functions

of the heart (Prabhakaran et al., 2016). As India

grapples with a dual burden of under- and over-

nutrition (NFHS, 2015-16), over the last two decades,

rapid changes in dietary habits and patterns have

further complicated the scenario (Prabhakaran et al.,

2016). In light of the need to achieve sustainable

development goals by the year 2030 (e.g., one-third

reduction in premature deaths), it is of utmost

importance to understand the underlying factors

influencing diet and nutrition in the Indian population.
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Healthy Diet, Indian Dietary Patterns and

Dietary Transition

Based on extensive evidence, a healthy dietary pattern

for individual and population cardiovascular health has

been defined as one that is “high in vegetables, fruits,

whole grains, sea food and fatty fish, legumes and

nuts; moderate in low-fat and non-fat dietary products;

lower in red and processed meat, refined grains and

foods and beverages containing added sugars” (Pan

et al., 2018). Further it is essential to consume low

salt diet. Thus, World Health Organisation

recommends 5 portions of fruits and vegetables a day,

whole grains and nuts, <10% of total energy intake

from free sugars, <30% of total energy intake from

fats (less saturated and trans-fats) and <5 g of iodized

salt every day (WHO, 2018) for cardiovascular health

along with physical activity of moderate intensity for

at least 150 minutes in a week (WHO, 2018). Indians,

conventionally an agrarian population largely

consuming plant-based diet with less meat (e.g., the

highest proportion of vegetarianism in the World is in

India; about 10-60% across various regions of the

country (NFHS, 2005-06, 2015-16; Fig. 1)), are

presumed to experience less burden of CVD contrary

to what is being observed today, but for two major

reasons.

First, by and large, a typical Indian diet is rich in

carbohydrates (largely refined cereals devoid of bran

and germ and rich in starchy endosperm which

enhance glycemic index), low quality proteins (largely

from legumes inadequate for essential amino acid

methionine), rich gravies (high in saturated fats and

salt) and has low levels of fresh fruits, vegetables

and pulses (Trichopoulou et al., 2014).  In addition,

the vegetables that are consumed are often

overcooked in Indian meals, leading to vital loss of

micronutrients (Trichopoulou et al., 2014). The

indigenous dietary and cooking patterns in India are a

blend of healthy and unhealthy components, for

example, ‘fruits-vegetables-sweets-snacks’ pattern,

‘whole grain-refined grain’ pattern, energy-dense diets

with fried snacks (deep fried with high salt and fat)

(Green  et al., 2016). According to National Family

Health Survey (NFHS-4), a large nationally

representative periodic cross-sectional survey

covering 811808 individuals aged 15-49 years in India,

the consumption of fruits and vegetables has been

low with less than half of the population consuming

vegetables, legumes or pulses everyday and less than

15% consuming fruits everyday in 2015-16. This varied

by urban-rural locations and social gradient, with

individuals in urban and high SES consuming more

than the rest. The trend has been consistent over the

Fig. 1: Prevalence of vegetarianism in India National Family Health Survey (NFHS). Presented at 7th International Congress

on Vegetarian Nutrition, Feb, 2018 by Dr Preet K Dhillon, Public Health Foundation of India (reproduced with permission

from Dr. Dhillon)
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last decade (2005-15), except for a further decline in

the daily consumption of dark green, leafy vegetables

among both women and men, with an increase in the

daily consumption of milk or curd in 2015-16 (NFHS,

2015-16). Moreover, people living in low SES sustain

themselves on an affordable diet, which contains little

fat but is high on many refined carbohydrates such as

white rice and refined wheat products, and salt (Pan

et al., 2018, Prabhakaran et al., 2013). This assumes

greater public health importance in the light of recent

arguments on the quantitative beneficial influences

of total fat and fat types (including saturated fat) on

CVD risk among populations of low-middle income

countries (Dehghan et al., 2017). The PURE study

showed that consumption of saturated fats may even

be protective in terms of mortality. The reasons for

this inconsistency in the fats and cardio-metabolic

relationship may be attributed to multiple reasons. All

saturated fats are inherently different in their structure

(long or medium chain, odd or even chain) and hence

it becomes difficult to generalize results related to

saturated fats. For example, saturated fats from dairy

products that are usually odd chain maybe beneficial.

Due to this complexity, saturated fats have shown

differential effects on LDL cholesterol, HDL

cholesterol, total cholesterol and triglycerides. Hence

in the Indian context where food habits vary widely

across states and refined grains contribute to almost

50% energy, it is essential to investigate the long-term

effects of replacing refined grains with whole grains

and good quality fat (e.g., dairy products in required

portion size) for appropriate public health guidelines.

Second, dietary transition (Fig. 2), characterised

by a decrease in intake of coarse cereals (e.g., millets),

pulses, fruits and vegetables, an increasing intake of

meat products, processed and ready-to-eat energy

dense foods and salt, coupled with declining levels of

physical activity (Misra et al., 2011), is a very

important reason for rapidly increasing trends of CVD

in Indian population. Dietary transition previously

affecting urban, high SES populations has also

penetratedinto the rural and low SES populations

(Misra et al., 2011). Time-series data on nutrient

intake captured from the National Sample Survey

Organization surveys indicate that, despite little change

in total calorie consumption from 1972 to 2000, Indians’

fat intake increased in both rural and urban locations

(Ramachandran, 2006). Partially hydrogenated

vegetable oils with high trans-fat content contribute

to a significant proportion of total fat intake in Indians,

particularly in urban adult slum dwellers (Mishra et

al., 2001).

A simple explanation for these indigenous dietary

habits and patterns as well as dietary transition can

be awareness, availability, accessibility and

affordability (4A’s), governed by factors at multiple

levels- individual level (education and income);

community-level (local food environment, migration

of population to regions and urbanization); national

level (agricultural produce and policies) and at global

level (globalization, trade policies, import-export and

transnational food corporations).

Individual and Community-level Factors

Local food environment controls the decision to eat

fruits-vegetables-pulses-fish vs. processed and ready-

to-eat food items vs. high intake of meat and is largely

regulated by individual and community-level factors.

While the availability and affordability of fruits and

vegetables are limited in India, ready-to-eat food items

are easily available at low cost. A household in a low-

resource setting such as India on an average spends

approximately 50% of its monthly income for 5

servings of fruits-vegetables/day/person (vs. <2% in

high income countries) (Miller et al., 2016). Although

in urban locations, due to retail shops (street vendors

and markets) and supermarkets with steady supply,

the availability of fruits and vegetables is unrestricted

compared to rural locations, consumption is low due

to poor affordability. In rural areas the availability is

Fig. 2: Reproduced, with permission from Dr. Sutapa

Agarwal, from herchapter “Geographic Aspects of

Vegetarianism” (p. 100) in the book “Vegetarian and

Plant-Based Diets in Health and Disease Prevention”,

I Edition, Publisher: Elsevier, Edited by: François

Mariotti DOI: 10.1016/B978-0-12-803968-7.00006-X
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limited to few varieties and despite local produce the

affordability is limited by high costs at small local shops

(Kanungsukkasem et al., 2009). Are cent household

survey in South Urban Delhi reports that the

availability and accessibility (accessible at short walk/

travel distance) are less of an issue compared to

affordability of fruits and vegetables (Finzer et al.,

2013). In rural locations while educated individuals

tend to consume more fruits and vegetables

affordability remains a major concern

(Kanungsukkasem et al., 2009).  Coupled to the

problem is the lack of awareness across locations

and socio-economic strata regarding adequate

consumption of fruits and vegetables. In urban Delhi

most households thought they ate enough fruits and

vegetables while they actually consumed less (Finzer

et al., 2013). In these households, only about 40%

were aware of pesticide/chemical contamination in

fruits and vegetables, and not all of them were able to

afford higher prices for ‘organic’ alternatives (Finzer

et al., 2013). Similarly, due to several factors at

different levels, the availability and affordability of

pulses, vegetables/fruits and fish are limited for the

general Indian population.

Rapid urbanization, migration and mobilization

of populations have made ready-to-eat food products

easily available that are tasty, low cost alternatives,

particularly targeting children. Although a qualitative

study among 384 mothers in six Empowered Action

Group (EAG) states observed that mothers perceived

home-cooked food ‘good’, children demanded to have

these purchased from the stores. These become

convenient alternatives for home cooking for mothers

due to severe time constraint and wide availability

(Chaturvedi et al., 2016). Meat consumption, still

largely influenced by culture, religion and tradition,

has doubled from 2003-13. Religion and to some extent

income, dominate the meat consumption pattern in

India. While Hindus avoid beef, Muslims shun pork

among the non-vegetarian populations in India. The

rising trend of meat consumption can be explained by

availability (India is the second largest exporter of

red meat (beef, goat, sheep) in the World, affordability

(low cost particularly some kind of poultry and due to

economic growth of the population), urbanization and

‘perceived’ high status symbol. The increases for meat

consumption are found to be greater than that of

cerealsin India (Devi et al., 2014).

In the last decade when dietary transition was

becoming evident, physical activity patterns were also

changing in the Indian population across regions and

locations. The prevalence of physical inactivity in India

among adults aged >20 years which was low at <15%

in 2003-04, steeped to over 50% in 2014 with <10%

engaging in physical activity at leisure times (any

physical activity, if at all, was largely occupational)

(Anjana et al., 2014). This was more apparent in

urban areas (65% vs. 50% in rural areas), however

the leisure activity was less in rural areas (Anjana et

al., 2014). This could possibly be due to mechanized

life-style, less physically demanding but time-

consuming occupations and increased income and

availability of mechanized transport and household

appliances. Certainly lack of awareness, despite

education and income levels, and more importantly

neighborhood factors such as lack of space due to

rapid urbanization, inadequate foot path to walk or

cycle, less leisure time due to long commutes and

more demanding jobs, inadequate infrastructure for

leisure time activities in the neighborhood are big

concerns.

Country-level Factors

A larger perspective to these diet and nutrition issues

stems from National level agricultural produce and

policies. Green Revolution in India has ensured

technology-based improvements in wheat and rice

production and concomitant price reduction of cereals

while increasing the relative prices of pulses and fish

(Kadiyala et al., 2014). Pulses are mainly grown in

marginal lands as intercrops with cereals and oilseeds.

Only about 10-18% of farming land in India is devoted

for pulses cultivation, with low yield rate of <700kg/

ha (Joshi & Rao, 2017). India is the largest consumer

of pulses in the World, with pulses being imported

from developed countries on a large-scale at high

prices that have increased 1.5 fold over the last decade

(Joshi & Rao, 2017). So, affordable sources of energy

(cereals) become the staple diet followed by relatively

cheaper animal foods (poultry, red meat), dairy

products, other (fish) animal sources of diet and last

and least, fruit and vegetable or pulses

(Kanungsukkasem et al., 2009). Per capita availability

of legumes in India has decreased about 40% since

1990s (Gupta, 2012). On the other hand, the per capita

availability of cereal and millets has increased. The

cereal-to-pulse ratio has risen to 12:1 (ideal 8:1)
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(Ramachandran et al., 2007). Even though pulses

production increased by 3% per year during the last

decade, the cost of production and consequent prices

have remained too high to be affordable for many

people. Experts suggest that technological efforts need

to be supported by the right policy environment to

leverage research and development in agriculture

(Gupta et al., 2009).

Agricultural produce is dependent on energy,

water and land resource availability (Kadiyala et al.,

2014) as well as other important aspects such as

transport facilities (e.g., a cold-chain has to be

maintained for transport of fruits and vegetables), crop

price, yield (for example grains such as sorghum and

millet give very low yield although need less water)

and shelf-life (e.g., fruits and vegetables are

biodegradable with less shelf-life compared to cereals)

(Kadiyala et al, 2014). Water and land are increasingly

transferred out of agriculture to provide for other

demands of growing urban populations and crops

needing large amounts of water may get affected.

This along with National agricultural policies for

resource allocation to farmers affect the nature of

agricultural produce, not to mention the recent

farmers’ agitation where farmers demanded more

support prices for fruits and vegetables’ production

and a co-operative market for sale. Inexpensive,

culturally-acceptable and feasible interventions for

boosting the fruit and vegetable consumption must be

piloted and scaled up, if successful. Policy

interventions, such as subsidies on growing and storing

fruits and vegetables, can offer sustainable solutions

for enhancing consumption among developing

countries such as India (Prabhakaran et al., 2016).

Global Factors

Another key driver of the dietary transition in India

has been the effect of globalization. The two plausible

pathways that have been identified are the globalization

driven changes in the food system and the social

system (Hawkes et al., 2009). Globalization has an

impact on all the components of the food system – its

availability, pricing, production, processing, distribution

and sale. It has played a role in influencing the supply

as well as the demands of various foods in India.

According to Hawkes et al. (2007), globalization

exerts its influence on the food system mainly through

three different ways – rise of transnational food

corporations (TFCs), international food trade and the

use of global food advertising and promotion.

In India, the effects of globalization were largely

due to the liberalization of trade and Foreign Direct

Investments (FDI). In the year 1991, India embarked

on economic reforms that were characterized by

liberalization of international trade and direct foreign

investments. In 1994, India signed the Agreement on

Agriculture of the General Agreement on Tariffs and

Trade. Trade barriers were progressively brought

down through 1990’s right up until the year 2001 when

all agricultural import barriers were lifted. Additionally

several regional and bilateral agreements were also

signed to facilitate free trade (Hawkes, 2007). It was

thought that these measures would eventually improve

domestic agriculture (Hawkes, 2007). However, an

unexpected drop in international food prices in 1996/

97 and changes in foreign exchange rates led to a

decline in Indian agricultural exports and an increase

in food-related imports especially vegetable oils, fruits,

vegetables and pulses (Hawkes, 2007). In the year

2001, India was the world’s largest importer of pulses

(Price et al., 2003). More importantly, effects of the

trade reforms started to reflect in food consumption

patterns that showed a shift towards higher fat and

lower carbohydrate (Hawkes, 2007). A rise in the

consumption of vegetable oils corresponded with the

increase in its import (e.g., palm oil consumption)

(Hawkes, 2007).

The Industrial Policy of 1991 led to the

liberalization of Foreign Direct Investments in India

and the entry of Transnational Food Corporations

(TFCs) into the Indian market space. TFC’s have

numerous influences on the food system in any country

including food availability, pricing and preferences.

Moreover, acquisition of domestic players by TFCs

lead to the vertical integration and globalization of the

food system (Hawkes et al., 2009). Further,

globalization driven urbanization leads to the increase

in demand of processed food especially in the time

constrained urban middle income groups (Hawkes,

2007), which is now prevalent in economically weaker

sections as well (Chaturvedi et al., 2016). Globalized

food chains and TFC’s usually invest in processed

foods that are cheaper to produce, more profitable,

easier to transport and have longer shelf lives as

compared to raw unprocessed foods. With the

emergence of supermarkets, the processed foods
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have become easily available at cheaper prices and

are even promoted over primary unprocessed food

(Hawkes et al., 2009). Consumers that usually

purchase food from open markets that sold mostly

home grown or locally produced food, find

supermarkets more convenient and accessible

(Chopra, 2002). Moreover, TFCs utilize media much

more effectively to promote and target their products.

It is often observed that most fast-food chains and

sugar-sweetened beverage companies intentionally

target children and youth in their marketing strategies

(Hawkes et al., 2009).

The food system changes have been further

enhanced by the globalization driven changes in the

social system that includes urbanization, income growth

and employment (Hawkes et al., 2009). Although

globalization and free trade has allowed India’s

economy to grow rapidly in the post-liberalization era,

changes are mostly unequally distributed and have

affected various sections of the society differently.

The urban middle-income group and skilled individuals

have benefitted most from economic growth and rise

in employment opportunities (Hawkes et al., 2009).

Over time, the diet of the urban middle class is seen

to converge increasingly with that of the Western

world (Hawkes et al., 2009). On the other hand, the

economic and employment gains of globalization have

been minimal in the lower income and unskilled

groups. Dependent on wages that are not indexed for

inflation or the rise in food prices, this group remains

unable to afford and avail of healthy food choices

(Ghosh, 2002). Thus globalization has made energy

dense poor quality diet accessible, affordable and

preferable to the time strapped, rapidly urbanizing

Indian population across all strata of living.

Recommendations

With multi-level issues affecting diet and nutrition of

the Indian population, we may reach a stage that is

not so desirable for the general population, i.e., “stage

3 of nutrition transition”, where only some people

(especially those belonging to the high socioeconomic

strata with a capacity to buy expensive healthy food

items and afford facilities for physical activity) are

aware and try to adapt a healthy lifestyle (Misra A et

al.). For larger benefits at the population level, we

need stronger recommendations today.

1. The first and foremost intervention would be to

increase the awareness of healthy diet and

physical activity among the population through

a targeted and focused approach. Targeting

children and adolescents through health

promotion activities at schools could be an

effective way to ingrain healthy behaviours in

the early phase of life. As an example,

awareness should be created regarding the utility

of local and seasonal fruits and vegetables as

part of a healthy diet. Further some good cultural

practices such as using millets, use of different

oils based on what is being cooked, an Indian

practice should be preserved and promoted. The

importance of harm caused by trans-fats,

particularly deep fried foods, should be

emphasized. Further, given the burgeoning

obesity among the lower middle and higher

classes, simple messages such as importance

to portion sizes would need emphasis.

2. A second approach would be to target young

adults through worksite intervention programs,

especially in the urbanized populations.

Considering the large portion of the day spent

at the work place, implementing lifestyle change

education and support at the worksite may be

an effective and cost-effective method to deliver

prevention in a way that is acceptable,

accessible, and sustainable and overcomes

barriers to lifestyle change (e.g., lack of time or

resources). In a recent industrial worksite-based

intervention program implemented in India

(Prabhakaran et al., 2009; Jeemon et al., 2012),

several cardiovascular risk factors were brought

down using a combination of both population-

wide as well as high-risk approaches. In this

study, diastolic blood pressure, fasting plasma

glucose, and total cholesterol each decreased

by >5% in the intervention sites, whereas they

increased by 5%, 13%, and 4%, respectively, at

the control site (Prabhakaran et al., 2009;

Jeemon et al., 2012).

Yet another fine example of a nationwide health

promotion campaign is the Mauritian Programme

of “Inter-health initiative” launched in the year

1987 in response to rising trends of CVD burden

in the country. The program included extensive

use of the mass media and widespread

community, school, and workplace health
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education activities in addition to fiscal and

legislative measures. After five years, reductions

in population blood pressure and serum lipid

concentrations and increased leisure exercise,

with decreased smoking and alcohol use were

observed (Dowse et al., 1995). Further, a

national level policy changing palm oil

consumption to 100% soybean oil brought a

pronounced improvement in population lipid

profile.

3. Increased awareness has to be coupled with

better availability and affordability. For example,

promotion of physical activity should go hand-

in-hand with provision of adequate infrastructure

and friendly neighborhoods to increase the

physical activity levels of the population. Better

planning of urban areas with inclusion of green

spaces, and better sidewalks would help in

improving physical activity levels among the

urban communities.

4. Policies to increase the availability and

affordability of healthy food items should be

recommended. For example,prevention of

transport related losses of fruits and vegetables

which can be as high as 50% and increasing

their support prices to compensate for high bio-

degradability would help reduce costs as well

as encourage farmers to invest time and

resources on fruits-vegetables farming.

Increasing land availability (from marginal lands

to fertile lands) for pulses cultivation with

improvements in yield and crop rotation

strategies could result in higher production and

consumption of legumes. The decline in deaths

due to CVD in Poland since 1991, attributed to

increased import of fruits and vegetables with

decreased cost price at a population level, is a

promising example of how better affordability

and availability of healthier food options can have

a direct influence on CVD burden (Zatonski et

al., 1991).

5. Strong policy to limit the harmful effects of

globalization should be put in place. While

globalization is important for economic growth

of the country, it is pertinent to limit the influences

of global entities on the local food systems. Left

unchecked, globalization and liberal trade policies

have the potential to dictate food availability,

affordability and preferences. As a first step, a

ban on food advertisements targeting children

and young adults should be implemented. Bold

policies and restrictions must be imposed on

media promoting unhealthy diets such as the ones

placed on alcohol and tobacco in India. In

France, over three-fourths of parents of children

aged between 3 and 17 years supported a

statutory regulation banning advertisements for

excessively fatty, salty and sugary beverages

and foods during television programmes targeting

children and teenagers (Escalon et al., 2016).

6. High taxes or ban on unhealthy food items such

as processed, ready-to eat food items, sugar

sweetened beverages, trans-fat content should

be implemented. In 2014, Mexico implemented

at axonsugar-sweetened beverage (SSB)

purchases of 1 peso/L. Subsequently, the

purchases of SSB decreased (6.3%) and water

purchases (16.2%) increased and the magnitude

of change was higher among lower-income and

urban households (Colchero et al., 2017). The

Danish Nutrition Council’s campaign convinced

Danish policy makers that industrially produced

trans-fat could be removed from foods without

affecting taste, price or availability of foods

which led to the total ban of trans-fat in packed

food items in 2003(Astrup, 2006). Modeling

studies have shown considerable benefits by

imposition of taxes on tobacco, palm oil, and

sugar-sweetened beverages in India. A 20% tax

on sugar-sweetened beverages is estimated to

reduce overweight and obesity prevalence by

3% and the incidence of type 2 diabetes mellitus

by 2% (Basu et al., 2014). It is also estimated

that a 20% tax on palm oil purchases could

potentially avert approximately 363,000 deaths

from myocardial infarctions and strokes over a

period of 10 years (Basu et al., 2013).

Lastly research in agriculture to produce

abundant healthy foods needs emphasis. For example,

developing low glycemic index and high fibre rice

would be very useful.

Conclusion

Diet and nutrition have a significant influence on CVD

burden in India. Several social factors at multiple
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levels(individual, community, National and Global) have

complex relationships with diet as well as CVD. It is

vital that we recognize and consider these factors

while designing interventions. Public health measures,

policy changes and community interventions that are

more targeted and based on societal needs are

necessary if we are to achieve the Sustainable

Development Goal target of reducing the premature

mortality due to cardio-vascular disease in Indians
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