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Fruit & vegetable consumption and all 
cause mortality from chronic disease

BMJ 2014;349:g4490 doi: 10.1136/bmj.g4490 (Published 29 July 2014) 
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Fruit & vegetable consumption and 
chronic disease risk
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400 g fruits and 
vegetables per 

day 
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3 Objectives

1. F & V Quantity 2. F & V Variety 

3. Phytonutrient Intake 
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Scope

Data from 196,925 people in  
52 countries clustered in 13 regions 
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Methods

▪  Quantity
•  F&V intake data from World Health Survey, 2004

▪  Variety
•  Estimated from FAO Food Supply Utilization data, 2012

▪  Phytonutrient Intakes
•  Estimated from published literature, USDA National Nutrient 

Database  for Standard Reference, and USDA Flavonoid 
database
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F&V Intake Quantity
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F&V Intake of “meeters” and “non-
meeters”
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Fruit Abundance and Variety  
Tropical Fruits and Citrus
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Fruit Abundance and Variety  
Melons and Pomes
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Fruit Abundance and Variety  
Berries
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Vegetable Abundance and Variety  
Fruiting vegetables and curcubits
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Vegetable Abundance and Variety  
Brassica and leafy vegetables
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Vegetable Abundance and Variety  
Root vegetables
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Primary Phytonutrients & Sources

▪  Carrots and turnips were top sources of alpha- and beta-
carotene in 9/13 clusters

▪  Lettuces and brassica were top sources of lutein& 
zeaxanthin globally

▪  Tomatoes were a top source of lycopene globally
▪  Onions were a top source of quercetin globally
▪  Oranges were the top source of hesperetin in 12/13 

clusters
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Summary

Quantity

▪  ~75% of people globally fall short of WHO F&V recommendation

▪  Most individuals need to double F&V intake

Variety

▪  The most common F&V globally are tropical/subtropical fruits, and fruiting 
vegetables 

▪  F&V intake variety varies widely globally, and is relatively narrow within 
different regions

Phytonutrients

▪  Phytonutrient intakes by adults consuming >400 g/d of F&V were ~2- to 6-fold 
higher than intakes by adults consuming <400 g/d

▪  Of all the color categories, blue/purple appears to be the least abundant and 
least consumed globally
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▪  Recurring (~every ten years) global dietary assessments are 
warranted

▪  Methodology for assessment is preferably based upon 
consumption vs availability

▪  Sustained shortfalls in fruit and vegetable consumption into the 
future relative to WHO recommendations are likely without 
better education, improved global supply chains, and 
expansion of sustainable farming practices

▪  Health/wellness outcomes should be included alongside 
morbidity and mortality in global dietary assessments

▪  Research supporting supplementation as an approach to fill 
the fruit and vegetable consumption shortfall is needed

▪  Dietary and supplementation research needs to consider 
nutritional complexity of plant foods rather than individual 
components

Recommendations


