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WHO recommends consumption of at least five portions of fruit and vegetables per day(1). Evidence suggests high intake of fruit and
vegetables is associated with decreased risk of CVD and certain cancers(2,3). It is postulated that increasing fruit and vegetable con-
sumption has direct health benefits; however, increased consumption may also indirectly improve health by changing the overall balance
of the diet, as extra fruit and vegetables may be substituted for less healthy foods. It is, therefore, unclear whether the health benefits of
fruit and vegetables are directly related to the intrinsic properties of these foods or to their impact on overall diet profile. The aim of the
present systematic review and meta-analysis was to determine the effect of increased consumption of fruit and vegetables on overall diet.

Six databases were searched from earliest record until April 2010. Search criteria included fruit and vegetable, randomised controlled
trials, adult trials and those published in the English language. A total of 6413 publications were returned on initial search and titles and
abstracts reviewed, 173 publications were then retrieved for closer analysis. Of these, twelve papers were included in the final systematic
review and seven papers contained sufficient data to form the meta-analysis.

For the purposes of the systematic review, seven of twelve studies reporting on energy in kilojoules and all six studies reporting on
protein, showed no significant change when fruit and vegetable consumption was increased. Five of ten studies reporting on total fat, and
three of four studies reporting on saturated fat showed significant decreases in intakes, with the remainder reporting no significant change.
The two studies measuring monounsaturated fat intake both showed significant decreases. On the other hand, five of seven studies
reporting on carbohydrate intake and six of eight studies reporting on fibre intake showed significant increases, while it was also found
that the majority of micronutrients (including the carotenoids, lutein, lycopene and vitamins C and E) showed significant increases when
fruit and vegetable intake was increased.

For the meta-analysis, having pooled results from seven studies, there was no evidence of a difference in energy in kilojoules between
the intervention (i.e. fruit and vegetable group) and control group (mean difference = 37.6 kJ [95% CI - 80, 97]; P = 0.85). In five
studies, on average there was a significant decrease in fat, reported as % energy, in the intervention group compared with the control
group (mean difference = - 4% [95% CI, - 5, - 3]; P £ 0.00001); while in three studies, though not significant, there was also a
reduction in fat reported in grams in the intervention group compared with the control (mean difference = - 9 g [95% CI - 20, 2];
P = 0.10). Overall, in six studies, on average, fibre in grams was higher in the intervention group compared with the control group (mean
difference = 5.36 g [95% CI 4, 7]; P £ 0.00001). There was little evidence of heterogeneity in the difference in mean between the
intervention and control group, between studies for energy, fat in %, fat in grams or fibre (I2 = 33, 0, 43 and 27%, respectively).

Therefore, this systematic review and meta-analysis would suggest that, when fruit and vegetable consumption is increased, the overall
profile of the diet is improved: micronutrient intakes increase, fat (total expressed as % energy, saturated and monounsaturated) intakes
decrease and carbohydrate and fibre intakes increase.
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