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Fruit and vegetable intakes are major modifiable determinants of risk for non-communicable disease(1), yet intake levels remain low(2)

and multiple barriers (cost, access, perishability, preparation skills) exist(3,4). 100% fruit and vegetable juices contain key micronutrients
and bioactive compounds (5–7) and may help circumvent these barriers to consumption(6,7). However, their role in dietary guidelines and
models of healthy eating remains controversial due to their free sugars and reduced dietary fibre content, relative to whole fruits and
vegetables(6,7). Therefore, we conducted a systematic umbrella review of systematic literature reviews (SLRs) with meta-analyses
assessing the relationships between 100% juice consumption and human health outcomes. Four databases (Medline, Cochrane Library,
EMBASE, and CINAHL) were systematically searched for SLRs with meta-analyses of human prospective cohort, case-control, and
intervention studies examining the relationship between 100% juice and any health outcome through to 20th October 2022. Screening
(Covidence), quality (GRADE)(8), risk of bias (ROBIS)(9) and content overlap (corrected covered area(10)) tools were applied, and
extracted data were narratively synthesised. The protocol was pre-registered (PROSPERO) and conducted according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) checklists. 15 SLRs on 100% fruit juice including 51 primary
meta-analyses, 6 dose-response analyses, and 87 sub-analyses were eligible for inclusion. No eligible studies on vegetable juice were
found. Included studies represented data from almost 2million subjects with a range of doses (50-1200mL/day) and timeframes (hours to
years). Significant improvements in health outcomes were found in 19.6% of included meta-analyses (blood pressure, flow-mediated
dilation, IL-6, c-reactive protein, and stroke mortality), and increased disease risks were found in 5.9% of included meta-analyses (CVD
mortality, prostate cancer, and type II diabetes). The remainder (74.5%) found no significant difference (blood lipids, weight, liver
function, metabolic markers, colorectal and breast cancers, and multiple inflammatory markers). The ROBIS quality assessment rated
nine SLRs as low risk of bias, three as unclear and three as high. Using GRADE, confidence in the body of evidence ranged from very
low (27 primary and 79 secondary meta-analyses) to low (19 primary and 13 secondary meta-analyses), and medium (4 primary and one
secondary meta-analyses.) Findings show 100% juice consumption has limited risks of harm and some potential benefits, over a broad
range of doses, including some that are relatively high, and time periods. The positive associations between 100% juice consumption and
specific health outcomes relevant to population health may be explained by multiple mechanisms, including the vitamin, mineral, and
bioactive contents. The balance of evidence suggests that 100%may have a neutral or beneficial place in general, population-level dietary
guidelines.

Keywords: Juice; dietary guidelines; chronic disease; nutritional epidemiology

Ethics Declaration

Yes

Financial Support

This study received funding from Ausveg and Hort Innovation, research grant CT21004.

References

1. Murray CJ, Aravkin AY, Zheng P et al. (2020) Lancet 396(10258), 1223–1249.
2. Micha R, Khatibzadeh S, Shi P et al. (2015) BMJ Open 5(9).
3. Wellard-Cole L, Watson WL, Hughes C et al. (2023) Nutr Diet 80(1), 65–72.
4. Wolfson JA, Ramsing R, Richardson CR et al. (2019) Prev Med Rep 13, 298–305.
5. Benton D, Young H. A (2019). Nutr Rev 77(11), 829–843.
6. Clemens R, Drewnowski A, Ferruzzi M. G et al. (2015) Advances in Nutrition 6(2), 236S–243S.
7. Guyatt G, Oxman AD, Sultan S et al. (2013) J Clin Epidemiol 66(2), 151–157.
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