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Vegetable Intake on Cardiovascular

Risk Factors-A Review
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HARMEET KAUR!', BANI TAMBER AERI?

Consumption of fruits and vegetables is essential for maintaining good health and the longevity, as they are rich in vitamins,
minerals, dietary fiber, and phytochemicals. High consumption of fruit and vegetable prevents several non-communicable and
chronic diseases such as cardiovascular diseases, hypertension, diabetes, gastrointestinal diseases, and obesity. Despite these
positive benefits associated with high intake of fruits and vegetables, the World Health Organisation (WHO) estimates 6.7 million
deaths worldwide attributable to inadequate fruit and vegetable consumption in 2010. An inadequate intake of fruit and vegetables
is considered to be a cause for around 11% of Ischaemic Heart Disease (IHD) deaths, 9% of stroke deaths and about 14% of
gastrointestinal cancer deaths. Further it is stated to be among the top ten risk factors for mortality globally. The present review
paper is an attempt to highlight the protective impact of fruit and vegetable intake on cardiovascular risk factors.
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INTRODUCTION

Social organisation and economic development have been
historically related to the health status and disease profile of human
societies. There is a shift in the disease pattern from infectious
diseases and nutritional deficiencies towards degenerative disease
that includes chronic diseases such as Cardiovascular Disease
(CVD), cancer, and diabetes. This shift has been entitled as “the
epidemiologic transition" [1]. From the past few decades, Non-
Communicable Diseases (NCDs) have emerged out to be a global
health concern concerning both developed and developing nations.
According to the World Health Organisation (WHO) [2] by 2020,
NCDs will account for 80% of the global burden of disease; NCDs
burden will increase by 17% globally. NCDs account for 60% (that is
approximately 5.87 million deaths) of the total deaths in India. In the
South-East Asian region, India shares more than 66% of the total
deaths that are attributed to NCDs [3].

Country profile data by WHO reveals that of all the four major NCDs
CVD (coronary heart disease, stroke, and hypertension) contribute
to 24% of all NCD deaths followed by chronic respiratory disease
(11%), cancers (6%) and diabetes (2%). This rising shift towards
NCDs has been a result of industrialisation and urbanisation which
has resulted in the massive lifestyle change moving onto sedentary
activity and unhealthy dietary pattern [4].

Tobacco use, physical inactivity, unhealthy diet and the harmful use
of alcohol are the four distinct behaviours that are associated and
are linked with NCDs. These behaviours further lead to metabolic
and physiological changes like hyperglycaemia, hyperlipidemia,
raised blood pressure, and overweight/obesity. Globally, in terms of
mortality, 13%, 9%, 6%, 6%, and 5% of the deaths are attributed to
raised blood pressure, tobacco use, raised blood glucose, physical
inactivity, and overweight/obesity respectively [5].

Literature Search Strategy

Relevant articles were identified by searching the PubMed, Science
Direct, Google Scholar, NCBI, and Medline databases. Research
articles including cross-sectional, interventional, longitudinal studies,
and reviews were selected. Keywords such as “fruit and vegetable”,
“cardiovascular risk factors”, “fruit intake”, “vegetable intake”, etc.,

were used in the search strategy.

Studies considered for inclusion in this review were full-text articles
and abstracts that examined the impact of fruit and vegetable intake
on cardiovascular risk factors like obesity, hypertension, diabetes,
etc. Articles which were not in English were translated and then
used for the present review. Studies that examined the association of
fruits and vegetable intake with disorders other than cardiovascular
risk factors (like sleep apnea, COPD, etc.,) were excluded.

DISCUSSION

Fruit and Vegetable Consumption and CVDs

Adequate intake of fruits and vegetables in the diet is considered to
be an important component for the prevention of chronic diseases
and related risk factors. Recently, there has been increasing evidence
that relates to the consumption of fruit and vegetable to decreased
the mortality, which includes CVDs and cancers in particular. Low
consumption of fruits and vegetables is associated with increased
NCD risk and poor health. 2.8% (1.7 million) deaths are related
to low consumption of fruit and vegetables globally. Low fruit and
vegetable intake are among the top 10 risk factors contributing to
attributable mortality, according to evidence presented in the World
Health Report 2003 [6]. Around 9% of stroke deaths, 11% of IHD
and 14% of gastrointestinal cancer deaths are estimated to be
caused by the insufficient intake of fruits and vegetables worldwide
[6]. Bazzano LA et al., examined the relationship between fruit and
vegetable intake and the risk of CVD [7]. The study results showed
an inverse association between fruit and vegetable intake with the
risk of CVD and all-cause mortality in the general US population.
In the prospective cohort study with >20 year of follow-up on US
adults, it was observed that higher quantity, but not variety, in fruit
and vegetable consumption was associated with a lower risk of
CHD. The inverse association with total quantity was independent
of established dietary and non-dietary CVD risk factors [8].

Results of the study conducted by Yu D et al., suggest that a higher
intake of fruits may be associated with lower risk of incident CHD in
Chinese adults, particularly women [9]. It was seen that with each
80 gm/d increase in total fruit and vegetable consumption a 6%
decrease in CHD incidence was observed; which was primarily driven
by fruit intake although, in men, the link between fruit or vegetable
intake and reduced risk of CHD was less evident. A similar trend
was seen in another study conducted on Japanese adults where
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in men there was no significant association between mortality from
CVD and fruit intake; however, vegetable intake reduced the risk of
CVD. Higher intake of vegetables was associated with reduced risk
of death from CVD for women [10].

Nikolic M et al., reported that the benefit of fruit or vegetable
consumption is increased proportionally by the number of servings
consumed [11]. There was a 60% lower risk of developing CHD for
those who had fruit consumption of >5 items/day in comparison
to those in the lowest tertile, compared to subjects who did not
consume vegetables. The results highlight that the consumption
of fruits and vegetables seemed to provide significant protection
against CHD.

Eating fruit and vegetables has an influence on physiological
processes which can reduce the risk factors of a wide range of
chronic diseases. The positive effects include improving the
lipoprotein profile, reducing hypertension and atherosclerosis, and
lowering elevated homocysteine level.

FAO/WHO expert consultation reported in the year 2003 on diet,
nutrition and prevention of chronic disease. They have set population
nutrient goals and recommends intake of a minimum of 400 gm of
fruits and vegetables per day for the prevention of chronic diseases
such as heart diseases, cancer, diabetes and obesity, specifying
that the tubers, e.g., potatoes, cassava, should not be included in
fruits and vegetables [12]. Consumption of five or more servings
of fruits and vegetables per day is recommended to reduce the
risk of CVD through the beneficial combinations of micronutrients,
antioxidants, phytochemicals, and fiber in these foods. Indian dietary
guidelines recommend an average daily consumption of 300gm for
vegetables (portion size=100 gm). The vegetables include (green
leafy vegetables=50 gm, other vegetables=200 gm, roots and
tubers=50 gm) and 100 gm of fruit [13].

Estimated Consumption of Fruits and Vegetables

The current fruit and vegetable intake varies considerably around the
world ranging from as high as 450 gm/day in Western Europe to an
intake of 100 gm/day in less developed countries [14]. A77.6% of men
and 78.4% of women from the 52 mainly low- and middle-income
countries consumed less than the minimum recommendations (that
is, five daily servings of fruits and vegetables) [15].

In India, low consumption of fruits and vegetable intake has been
highlighted in the NFHS-3 survey [16] stating that only 40% of
women, compared with 47% of men, consume fruits weekKly.
Among the urban populations of Chennai and Jaipur, the average
consumption of fruits and vegetable is reported as 265 gm/day and
less than three servings by 72.6% respondents respectively [17].
NSSO data revealed that in India the diet pattern is skewed towards
cereals, and fruits and vegetables account for only 9% of the total
calorie intake [18].

According to recent data by ICRIER [19], the highest average intake
of 4.35 servings per day is reported in Chennai while lowest average
intake of 2.81 servings per day is reported in Kolkata depicting the
interstate variation in the consumption of fruit and vegetables.

Fruit and Vegetable Intake and Selected CVD
Risk Factors

Obesity

Obesity is an increasingly prevalent metabolic disorder affecting the
developing world. Globally, one in six adults is obese and in terms of
mortality rates, overweight or obesity accounts for nearly 2.8 million
deaths [20]. In a study conducted on women to examine trends
in the prevalence of overweight-obesity and underweight among
women of reproductive age in three South Asian countries it was
reported that between1998-2006, across India as a whole, the
prevalence of overweight/obesity among women aged 15-49 years
increased substantially, from 10.6 to 14.8% [21].
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An essential aspect of fruit consumption in relation to obesity is
the impact of fruit on satiety. In a 12-year prospective cohort study
among middle-aged women, an inverse association between the
increase of intake of fruits and vegetables over time and risk of
obesity or weight gain was reported [22]. In another intervention
study conducted by Sartorelli DS et al., it was found that an
increased intake of 100 gm/day of fruits and vegetables resulted in
a weight loss of 300 gm and 500 gm respectively during a nutritional
counseling program during six months of follow-up attended by
80 overweight Brazilian adults [23].

Increase in the intake of fruits, vegetables, and low-fat dairy, as part
of a calorie controlled diet, helps both achieve and maintain weight
loss. All of these dietary components contribute to a reduction of total
daily kcal intake. Fruits and vegetables, an important component of
healthy weight loss programs provide few calories, but considerable
amounts of fiber, vitamins, and minerals [24]. An effective approach
for managing body weight while controlling hunger can be attained
by decreasing dietary energy density by reducing the intake of fat
and combining it with increasing fruit and vegetable intake [25].

Hypertension

High blood pressure is quantitatively the most important, modifiable
risk factor for premature CVD, being more common than diabetes,
dyslipidemia and cigarette smoking which are the other major risk
factors. Globally, it accounts for 47% of all IHD and 54% of all stroke
events. It is the most prevalent risk factor in India according to 2011
NCD country profile [26]. A total of 7.5 million deaths, that are about
12.8% of the total deaths are estimated to be caused by raised
blood pressure. This accounts for 3.7% (57 million) of the total
disability-adjusted life years [27].

Meta-analysis of studies conducted by Li B et al., revealed that
the consumption of fruit and vegetables may reduce hypertension
risk [28]. In the studies carried out in Asia, a significant inverse
association was reported between hypertension and consumption of
fruits vegetables. Increased consumption of fruits and vegetables is
therefore recommended for the primary prevention of hypertension.
An inverse association of blood pressure levels with a high intake
of fruits and vegetables is reported in a Mediterranean population
with elevated consumption of fat [29]. Results of a 7-year blood
pressure follow-up study of middle-aged employed men revealed
that a less of an increase in systolic and diastolic blood pressure
was related to higher intakes of vegetables and of fruits over time,
independent of age, weight at each year, and intake of other foods
[30]. The modest beneficial effect on hypertension is seen through
improvement in the body weight regulation by higher consumption
of fruits and vegetables as a part of a healthy dietary pattern [31].

Diabetes

WHO in 2007 define diabetes as having fasting plasma glucose
value of >7.0 mmol/L (126 mg/dL). Impaired glucose tolerance and
impaired fasting glycaemia are risk categories for future development
of diabetes and CVD. The proportionate incidence for cardiovascular
morbidity and mortality in adults with diabetes ranges from 2 to 5 in
women and 1 to 3 in men in comparison to those without diabetes
[32]. For each CVD risk factor present, the prevalence of diabetes
for all the age groups is estimated to be 4.4.% in 2030 which was
2.8% in 2000 depicting a projected steep rise from 171 million in
2000 to 366 million in 2030 [33].

Numerous studies highlight the interrelationship between the
reduced risk of developing type 2 diabetes with a higher intake of
fruits and vegetables. In a data analysed from 11 different US states
with a follow-up of 18 years by Bazzano LA et al., it was reported
that there was no significant association between total fruit and
vegetable consumption with risk of diabetes while the lower risk of
diabetes was associated with fruit consumption [7]. Muraki | et al.,
reported that increased consumption of fruit juice is related with a
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higher risk of developing type 2 diabetes while the consumption of
whole fruits, particularly apples, grapes, and blueberries is related
to lower risk significantly in the US adults in the data from three
prospective cohort studies [34].

Results of the EPIC-Norfolk Study signifies that glucose metabolism
may be influenced by the intake of fruits and green leafy vegetables
and increased consumption of the same may contribute to the
prevention of diabetes, independent of Vitamin C or dietary fiber
alone [35].

Dyslipidemia/Raised Cholesterol

One of the most prominent risk factors for CVDs is dyslipidemia.
High cholesterol attributes to almost one-third of IHD. In both
developed and developing nations, it is a major cause of disease
burden. An estimated 2.6 million deaths that account for 4.5% of the
total deaths and 2% of the Disability Adjusted Life Years (DALYS) is
caused by high cholesterol (WHO, 2009). Fruit and vegetables are
a rich source of a wide range of antioxidant compounds such as
ascorbic acid, carotenoids, and phenolics. These compounds have
been shown to effectively scavenge reactive oxygen species and
inhibit lipid peroxidation in vitro [36]. In a clinical trial conducted on
young adults, it was reported that fruit and vegetable consumption
at least 5 serving/d appears to be effective in improving blood
lipid profiles in young healthy adults. The supply of antioxidant
components naturally found in fruit and vegetables could be benefit
in improving oxidative status as well [37].

Fornés NS et al., reported that the intake of fruit and vegetables
was inversely correlated with LDL-cholesterol concentrations in men
and women [38]. Subjects in the highest fruit and vegetable intake
groups had LDL concentrations that were 6-7% lower than those in
the lowest fruit and vegetable intake groups [39]. In a randomised
control trial on 436 participants, relative to the control diet, the DASH
diet resulted in lower total (0.35 mmol/L, or 13.7 mg/dL), LDL-
(0.28 mmoal/L, or 10.7 mg/dL), and HDL- (0.09 mmol/L, or 3.7 mg/dL)
cholesterol concentrations (all p<0.0001), without significant effects
on triacylglycerol [40].

CONCLUSION

Research indicates that fruit and vegetables are vital components
of a healthy diet and regular consumption of these might facilitate in
preventing the large variety of chronic diseases, especially CVDs and
its associated risk factors. WHO recommends a daily intake of at least
400 gm/day of fruits and vegetables for the prevention of chronic
diseases. Data indicates that insufficient consumption of the same
is a recognised risk factor that attributes to a number of diseases.
Eating adequate amounts of fruits and vegetables has a beneficial
influence on cardiovascular risk factors particularly improving lipid
profile, reducing hypertension and weight management. There is a
need to further analyse effective interventions and policy approaches
to improve the availability and acceptability of fruits and vegetables
and to increase their consumption.
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