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Fruit juice 

 

Disclaimer  

This background paper in the NNR2022 project has been developed by 

Magdalena Rosell and Christine Delisle. The text, which represents the view of 

the authors, has been peer reviewed by Suvi Virtanen and Cornelia Witthöft. In 

addition, the text is now also available for public consultations. After the peer 

review and the public consultation, the authors will finalize the paper. All 

hearing responses will be publicly available at the NNR2022 website. Please 

note that text describe the role of fruit juice on health outcomes. Any relevant 

sustainability aspect will be integrated in the main NNR report. This background 

paper, in addition to other relevant background papers and reports, will assist 

the NNR Committee when formulating the food-based dietary guidelines in the 

main NNR report.  The NNR Committee has the sole responsibility for the main 

NNR report. The main NNR report will be open for public consultation in the 

spring 2023.    

 

Abstract 

 

Fruit juice has a similar nutrient content as whole fruit and in this respect may be part of a healthy diet. 

However, lower amount or lack of fibre and a higher concentration of sugar and energy could also 

contribute to less satiation and increase the risk of excess energy intake. The aim of this chapter is to 

describe the overall evidence for the role of fruit juice as a basis for setting and updating food-based 

dietary guidelines. PubMed was searched for systematic reviews and meta-analyses and evidence was 

extracted on relevant health outcomes. No qualified or de novo NNR2022 systematic review was used 

for the current chapter. Current available evidence suggest that low to moderate consumption of fruit 

juice may have protective effects on cardiovascular disease. The association between the intake of fruit 

juice and weight gain remains unclear and might be of concern for some groups of people. Overall, the 

evidence regarding health effects of fruit juice is limited.  
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Introduction 

 

Fruit juice can be defined as the liquid obtained from the edible part of fruit, which is ripe and fresh or 

preserved by chilling or freezing (1). In line with the chapter on vegetables, fruits and berries, fruits 

can be culinary defined as the edible flesh that surrounds the seeds produced by a tree or other plant, 

that has a sweet or tart taste (2), while berries can be defined as small fleshy fruits (3). Vegetable juice, 

including juice from foods botanically defined as fruits, such as tomatoes, but culinary defined as 

vegetables, is not addressed in this chapter. Fruit juice can be obtained from a single fruit, such as 

orange juice, apple juice, pineapple juice and pomegranate juice, or be a mixture of several fruits. 

Flavour, pulp, and cells that are separated from the juice during the process may be restored to the 

juice. Fruit juice may also be produced from concentrated fruit juice by adding the same amount of 

water as extracted during the concentration (1). This also corresponds to the definition of 100% fruit 

juice (4), while other terms should be used for beverages that contain less than 100% fruit juice (4). In 

nutrition research, the term fruit drink is often used for a beverage other than fruit juice. This chapter 

is focused on health aspects of fruit juice in the sense of 100% fruit juice with no added sugar; 

however, the term fruit juice is not always clearly defined in studies investigating peoples’ habitual 

dietary habits. 

 

In general, fruit juice has a similar nutritional value as whole fruit, with the exception of fibre (4, 5). 

Vitamin C may also be lower, but it may also be added to the juice (4, 5). The content of 

phytochemicals may even be higher in commercial juice compared with home-squeezed juice, since 

these compounds may be transferred from peels and seeds into the juice in the process (4). However, 

the bioavailability of these compounds may vary (4). The content of nutrients and phytochemicals 

might to some extent contribute to positive health effects. On the other hand, lower amount or lack of 

fibre could also contribute to less satiation and increase the risk of excess energy intake (4). This 

chapter will summarise the evidence for the role of fruit juice for health-related outcomes as a basis for 

setting and updating food-based dietary guidelines. The search strategy was focused on systematic 

reviews and meta-analyses of observational and intervention studies summarising epidemiologic 

evidence in this area. 

 

 

Methods 

 

This chapter is based on the same methodology and search strategy described in the chapter 

Vegetables, fruits and berries. Systematic reviews and meta-analyses for fruit juice were selected in 

the same literature search. One qualified systematic review (qSR) was identified for the chapter 

Vegetables, fruits and berries, namely the Continuous Update Project Expert Report 2018 from 
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WCRF/AICR on wholegrains vegetables and fruit and the risk of cancer (2). However, this report did 

not present evidence regarding fruit juice. Hence, no qualified or de novo NNR2022 systematic review 

was used for the current chapter. Of the 119 articles (numbers will be updated/MR) identified in the 

main search, 29 articles investigated fruit juice. Three of these articles included cancer as an outcome, 

but since cancer was not specifically searched for in the main search, an additional search regarding 

cancer as an outcome was done using the following search string:  

 

"fruit juice"[Title/Abstract] AND cancer[Title/Abstract] AND 2011:2022 [pdat] AND (meta-

analysis[Filter] OR systematicreview[Filter])  

 

This search generated 7 articles, of which two additional articles were identified regarding cancer, 

resulting in 31 articles in total. For the summary below, articles were selected based on the most recent 

reviews, comprehensiveness and quality checked by using the tool AMSTAR-2 (6). The quality 

assessment will be updating using the adjusted NNR-AMSTAR form. Systematic reviews and meta-

analyses of prospective studies and randomised controlled trials were of primary interest For the 

section on mechanisms, a general search approach was also used. 

 

 

Diet intake in Nordic and Baltic countries 

 

According to data from national dietary surveys in adult men and women, the mean intake of juice (the 

type of juice is not specified) is ranging between 35 and 114 g/day among the different Nordic and 

Baltic countries with large individual variations within the countries (no data was available for 

Lithuania) (7). Highest intakes are seen in Norway and Iceland and lowest in Estonia and Latvia. In all 

countries, the intake of juice was higher in men than in women (7). 

 

 

Health outcomes relevant for Nordic and Baltic countries 

 

Some of the included studies below utilize the term “fruit juice”, while others use the term “100% fruit 

juice”. Furthermore, in some of the studies other types of juice, such as fruit drink, have been 

investigated. The terms used in the summary below are the same terms that are used in the different 

studies. The results below are based on prospective studies unless otherwise indicated. 

 

Recent meta-analyses of prospective studies have reported no associations (8, 9) or indications of 

inverse associations (9, 10) between the intake of fruit juice and the risk of cardiovascular disease 

incidence and/or mortality. A beneficial effect was noted particularly for stroke (8, 10) and one meta-
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analysis reported an increased risk of cardiovascular disease mortality comparing high versus low 

intake (11). J-shaped associations have been demonstrated for 100% fruit juice, with the largest risk 

reductions seen at around 80 ml/d for cardiovascular disease, stroke, and coronary heart disease (10). 

However, all estimates are based on very few studies and in two of them the quality of evidence was 

considered very low to moderate, using the GRADE criteria (8, 10).  

Regarding cancer, one meta-analysis reported that a high intake of fruit juice was associated with a 6% 

increased risk of overall cancer compared with low intake, which was also supported by a linear dose-

response association (12); however, the evidence was considered poor due to indication of publication 

bias (12). Furthermore, small increased risks (3-4%) have also been reported for prostate cancer and 

breast cancer when comparing high versus low intake, respectively (13, 14). No association has been 

reported for all-cause mortality (9, 11).  

For type 2 diabetes, no association was seen for 100% fruit juice, whereas a small increased risk was 

reported for fruit juice unspecified and a distinct increased risk for fruit drinks (15). Using the World 

Cancer Research Fund (WCRF) criteria, the evidence was considered limited-no conclusion for 100% 

fruit juice, and limited-suggestive for fruit juice (unspecified) and fruit drinks (15). 

 

A few systematic reviews and meta-analyses were also found for other outcomes. An adverse 

association between the intake of fruit juice and incident gout was reported, based on two studies that 

did not differentiate between pure fruit juice (the term used by the authors) and fruit drink; the 

certainty of evidence was considered very low (16). Regarding dental health, a recent systematic 

review on prospective studies showed no association between the intake of 100% fruit juice and tooth 

erosion or dental caries in  children and adolescents (17). The same review also included trials, with 

data only available for adults, which suggested possible associations between the intake of 100% fruit 

juice and tooth erosion and markers of dental caries (17). However, the consumption of fruit juice 

(frequency and/or amounts) in these trials was often higher compared with average intakes (17). The 

trials also involved other methodological concerns, such as small number of participants, different 

methodologies for assessing the outcomes, and possible bias arising from the randomization processes 

(17). 

 

Meta-analyses on intermediate risk factors have indicated U-shaped associations between the intake of 

100% fruit juice and risk of hypertension and metabolic syndrome (18, 19); the certainty of evidence 

was considered low and moderate, respectively (18, 19). Beneficial effects on cardiometabolic risk 

factors and antioxidant status are also indicated by short-term trials, although the evidence is not 

conclusive (10, 20, 21).  

 

Regarding body weight, a pooled analysis based on three cohorts in the US indicated that the intake of 

fruit juice was associated with an increased risk of weight gain, more noticeable in people with 
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overweight or obesity (22, 23). Updated meta-analyses are warranted to further elucidate this possible 

association. No effects on body weight outcomes were reported in a meta-analysis of short-term trials 

(10). In children, the intake of 100% fruit juice was associated with a small risk of weight gain in 

younger children (under the age of five or seven) (24, 25), of no clinical significance at the individual 

level and unclear significance at the population level (24). No clear association was found for older 

children in these two reports. 

 

 

Mechanisms 

 

With the exception from fibre, fruit juice may contain similar amounts of nutrients as whole fruits (5) 

and a vast range of phytochemicals, such as carotenoids and polyphenols (4), which could mediate 

similar health effects as whole fruit; see also the chapter on Vegetables, fruits and berries. Possible 

mechanisms in relation to cardiovascular disease include antioxidant effects, improved endothelial 

function, decreased platelet aggregation, anti-inflammatory effects, and preventing 

hyperhomocysteinemia (26). However, similar to sugar-sweetened beverages, which are associated 

with an increased risk of obesity and cardiometabolic diseases (27), fruit juice also contains a low 

amount or lack of fibre and a sugar and energy content similar to sugar-sweetened beverages, which 

raises the concern of excess energy intake. An excessive intake of fructose may also affect the immune 

homeostasis and enhance tumour growth (28). 

 

 

FBDG 

 

Current available evidence indicates that low to moderate consumption of fruit juice is not associated 

with an apparent risk of chronic diseases. Suggested beneficial effects on cardiovascular disease as 

well as adverse effects on weight gain and tooth erosion remains to be further investigated. Overall, 

the evidence regarding health effects of fruit juice is very limited and qSRs are lacking. 

 

With exception of fibre, fruit juice may have a similar nutritional value as the whole fruit, and a low to 

moderate intake of fruit juice might from this respect be part of a healthy diet. However, a possible 

increased risk of excess energy intake might be of particular concern in people with overweight and 

obesity and in young children. For example, for a young child, a small glass of juice corresponds to a 

higher percentage of their daily energy intake compared with older children and adults, which gives 

reason to be cautious with excessive consumption. For this reason, and also to promote eating 

behaviours associated with eating whole fruits, the American Academy of Paediatrics (AAP) does not 

recommend fruit juice intake before age 12 months and limited amounts during the second year (29). 
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Avoiding drinking fruit juice between meals may also be relevant to prevent possible tooth erosion 

due to fruit juice consumption (30).  

 

The studies on fruit juice highlights the importance of analysing non-linear dose-response associations 

in nutrition research (31). Gaps for future research includes further investigation of health effects of 

fruit juice in both prospective observational studies and trials and in different age groups. This would 

also include comparisons of health effects from fruit juice and whole fruit to further elucidate the 

differences and underlying mechanisms. 

 

The point of departure of this chapter is the scoping review conducted for vegetables, fruits, and 

berries, and the current chapter has similar limitations described in that chapter. The search strategy 

was focused on systematic reviews and meta-analyses only and original studies might have added 

further information. The search strategy also focused on fruit juice in general, and not on specific fruit 

juices or vegetable juice. A closer investigation of different types of juices might provide additional 

information on possible health effects and underlying mechanisms.  
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