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Vegetable and fruit intake in Australian adolescents: Trends over time and perceptions 

of consumption 

 

Abstract 

The consumption of vegetables and fruit during adolescence is crucial to ensuring adequate 

intake of the nutrients required to meet the rapid growth that characterises this developmental 

period. However, significant reductions in vegetable and fruit intake during adolescence have 

been observed making the promotion of consumption an important health promotion 

challenge. To monitor progress in this population segment toward meeting recommended 

intake levels and identifying at-risk groups, the present study assessed changes in Australian 

adolescents’ vegetable and fruit consumption over time and identified the demographic 

factors associated with meeting recommendations. As individuals who are aware of their diet 

deficiencies are likely to be more receptive to healthy eating interventions, the present study 

also assessed adolescents’ perceptions of the adequacy of their vegetable and fruit intake and 

identified the demographic factors associated with correctly perceiving fruit and vegetable 

intake to be inadequate. Two cross-sectional samples of Western Australian secondary school 

students aged 12 to 17 years were surveyed in 2009-2010 (n=1501) and 2012-2013 (n=1406). 

Only 14% of students at Wave 1 and 13% at Wave 2 met the recommended guidelines for 

vegetable intake while 68% and 71% met the guidelines for fruit intake. Females had 

significantly greater odds of failing to meet guidelines for vegetable intake than males. Only 

50% of students correctly identified their vegetable and fruit intake to be inadequate. The 

observed very low levels of compliance with vegetable intake recommendations suggest that 

addressing deficiencies in vegetable consumption should be a primary focus of future 

nutrition interventions. Efforts should also be made to increase adolescents’ perceptions of 
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the inadequacy of their intake to optimise the effectiveness of schemes designed to improve 

vegetable and fruit consumption in this population segment. 
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Introduction 

Adolescence is a developmental period characterised by the need for high levels of nutrients 

to meet rapid growth (Vereecken et al., 2015). The consumption of vegetables and fruit is 

crucial to ensuring adequate intake of these required nutrients (Boeing et al., 2012), while 

also providing benefits to long-term health by significantly reducing the risk for a variety of 

chronic diseases including hypertension, stroke, coronary heart disease, and cancer (Boeing et 

al., 2012; He, Nowson, Lucas, & MacGregor, 2007; He, Nowson, & MacGregor, 2006). 

Given the health risks associated with inadequate vegetable and fruit intake and the health 

benefits associated with increased vegetable and fruit intake, promoting a healthy diet has 

been identified as a global health priority (World Health Organization, 2013). However, 

despite the implementation in many countries of mass media campaigns promoting vegetable 

and fruit consumption (e.g., Australia’s “Go for 2&5”, the US and UK’s “5 a day”), intake 

levels continue to fall well below recommended targets (Micha et al., 2015; Parks et al., 

2018), particularly in adolescents. For example in the UK, only 7.9% of 11 to 18 year olds 

consume the recommended 5 portions of vegetables and fruit per day (Public Health England, 

2018). In US 14 to 18 year olds, just 2.1% consume the recommended 2-3 portions of 

vegetables per day and 8.5% the recommended 1.5-2 portions of fruit (Moore, Thompson, & 

Demissie, 2017). In Australian 12 to 18 year olds, 2.6% consume the recommended 5 

portions of vegetables per day and 59.4% the recommended 2 portions of fruit (Australian 

Bureau of Statistics, 2015). 

 

Adolescence appears to be a particularly critical time for changes in vegetable and fruit 

consumption (Keast, Fulgoni, Nicklas, & O'Neil, 2013; Vereecken et al., 2015), with 

significant reductions in vegetable and fruit intake observed (Albani, Butler, Traill, & 

Kennedy, 2017; Herrick, Rossen, Nielsen, Branum, & Ogden, 2015). This decrease has been 
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attributed to a number of factors including the greater influence adolescents exert over their 

food choices (Albani et al., 2017) and the increase in independence and busy lifestyles seen 

during this development phase that leads to greater reliance on convenience food (Vereecken 

et al., 2015). The decline in vegetable and fruit consumption seen during adolescence has also 

been attributed to reductions in environmental support for healthy eating (Albani et al., 2017). 

In particular, the transition from primary to secondary school has been associated with 

significant reductions in both vegetable and fruit intake and the deterioration of children’s 

diet generally (Marks, Barnett, & Allender, 2015). Research conducted in Australia suggests 

that compared to primary school environments, secondary school environments are perceived 

as being less conducive to promoting healthy eating, with fewer healthy eating policies and 

lower levels of awareness and compliance with these policies (Marks et al., 2015).  

 

In addition to social and physical environmental influences, researchers have identified the 

importance of psychosocial factors on adolescent eating behaviours (Story, Neumark-

Sztainer, & French, 2002). These factors include taste preferences, perceived self-efficacy for 

healthy eating, attitudes towards healthy eating, and knowledge about healthy eating 

(Rasmussen et al., 2006; Story et al., 2002). Of interest to the present study is adolescents’ 

perceptions of their dietary habits, more specifically, the extent to which they perceive their 

vegetable and fruit intake to be adequate or inadequate. Evidence from previous research 

conducted in adults suggests that a main barrier to increasing consumption of vegetables and 

fruit is the perception that current intake is adequate (Pollard, Miller, Woodman, Meng, & 

Binns, 2009). It follows that efforts to increase vegetable and fruit consumption in 

adolescents will likely be hampered if those adolescents who are not meeting recommended 

guidelines incorrectly perceive their intake to be adequate. Conversely, efforts are likely to 

prove more effective if directed at adolescents who are not meeting recommended guidelines 
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but correctly perceive their intake to be inadequate. This makes the identification of 

adolescents falling into these categories important to health promotion efforts. 

 

Present Study 

The promotion of vegetable and fruit consumption during adolescence is an important health 

promotion challenge (Carfora, Caso, & Conner, 2016). Surveillance of trends in adolescent 

vegetable and fruit consumption via large scale, population-representative surveys is crucial 

to monitoring progress in this population segment toward meeting recommended intake 

levels, identifying at-risk groups, and informing public health policy and practice via the 

development of appropriate and effective interventions. Accordingly, the present study aimed 

to (i) assess changes in Australian adolescents’ vegetable and fruit consumption over time 

and (ii) identify the demographic factors associated with inadequate intake. As individuals 

who are aware of their diet deficiencies are likely to be more receptive to healthy eating 

interventions (Ma, Betts, Horacek, Georgiou, & White, 2003; Pollard et al., 2009), the 

present study also sought to (i) assess adolescents’ perceptions of the adequacy of their 

vegetable and fruit intake and (ii) identify the demographic factors associated with correctly 

perceiving vegetable and fruit intake to be inadequate. 

 

Method 

Design and Procedure 

Data were obtained from the Western Australian component of the National Secondary 

Students’ Diet and Activity (NaSSDA) survey conducted in 2009-2010 (Wave 1; n= 1501) 

and 2012-2013 (Wave 2; n = 1406). At both waves, a representative cross-sectional sample of 

Western Australian secondary school students from Years 8 to 11 (aged 12 to 17 years) 

completed a web-based self-report questionnaire in their regular class groups. A stratified 
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two-stage probability design was employed, with schools (government, Catholic and 

independent) proportionally randomly selected at the first stage of sampling and classes 

selected within schools at the second stage. Detailed information regarding the 

methodological procedures of the NaSSDA survey can be found in Morley et al. (2012) and 

Scully et al. (2017).    

 

Measures 

Vegetable and fruit consumption. Students answered items pertaining to their usual daily 

vegetable (How many serves of vegetables do you usually eat each day?) and fruit (How 

many serves of fruit do you usually eat each day?) intake. A serve of vegetables was defined 

as half a cup of cooked vegetables or one cup of salad vegetables, while a serve of fruit was 

specified as one medium piece or two small pieces of fruit, or one cup of diced fruit. Images 

of serving sizes for each were also shown. Responses were recorded on a scale of 1 (I don’t 

eat vegetables/fruit) to 8 (6 serves or more). To ensure item means adequately reflected 

intake, responses were subsequently converted into daily equivalent frequencies (e.g., I don’t 

eat vegetables/fruit = 0, Less than one serve = 0.5, 1 serve = 1, and so on).  

 

In Australia it is recommended that children aged 12 to 18 years consume at least 5 servings 

of vegetables and 2 servings of fruit per day (National Health and Medical Research Council, 

2013). For analysis purposes, responses to each item were collapsed into two categories to 

identify those students meeting recommended guidelines for vegetable and fruit intake (0 = 

did not meet guidelines; 1 = met guidelines).  

 

Perceptions of adequacy of intake. Using a 5-point scale (1 = strongly disagree to 5 = 

strongly agree), students were asked to indicate the extent to which they agreed with the 
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statements I should eat more vegetables and I eat enough fruit. Responses to the latter 

statement were reverse-coded. For analysis purposes, responses were collapsed into two 

categories (1 = does not believe intake to be inadequate (i.e., responded strongly disagree, 

disagree, or neither agree nor disagree), 2 = believes intake to be inadequate (i.e., responded 

agree or strongly agree).  

 

Demographics. Students reported their sex, age, school year level, and residential postcode 

(used to calculate socio-economic position (SEP) as per the Australian Bureau of Statistics’ 

Socio-Economic Indexes for Areas classification (Australian Bureau of Statistics, 2011)). 

Remoteness of living location (i.e., metropolitan or regional/remote) was determined using 

the Australian Statistical Geography Standard (ASGS) (Australian Bureau of Statistics, 

2013).  

 

Statistical Analyses 

Data were weighted by education sector, school year level, and sex to ensure comparability to 

the population of secondary school students in Western Australia (Australian Bureau of 

Statistics, 2010, 2014). Descriptive analyses were conducted to assess students’ compliance 

with recommended guidelines for vegetable and fruit intake at each wave, overall and by sex. 

Pearson’s chi-square analyses were conducted in SPSS 25 to assess for changes in intake 

across study waves where data were categorical in nature (i.e., whether participants met or 

did not meet the recommended guidelines for vegetable and fruit intake at W1 and W2), 

while independent samples t-tests were conducted for continuous data (i.e., mean number of 

servings of vegetable and fruit consumed per day at W1 and W2). Binary logistic regression 

(categorical data) and multiple linear regression (continuous data) analyses were conducted 

on the most recent wave data (i.e., 2012-13) in MPlus 8 to determine the demographic factors 
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associated with inadequate intake. Binary logistic regression analyses were also conducted on 

the most recent wave data to identify the demographic factors associated with students 

correctly perceiving their vegetable and fruit intake to be inadequate. All regression models 

included school year level, SEP, and location remoteness as covariates, and controlled for 

school-level clustering and education sector.  

 

Results 

A total of 1501 students were surveyed in Western Australia at Wave 1 (response rate = 52%) 

and 1406 students were surveyed at Wave 2 (response rate = 54%). The unweighted sample 

profile is presented in Table 1. Slightly more males than females were recruited at Waves 1 

and 2 and students in Year 11 were underrepresented in both waves.  
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Table 1.  

Demographic characteristics (unweighted) of the Wave 1 and Wave 2 samples  

 Wave 1 

n = 1501 

(%) 

Wave 2  

n = 1406 

(%) 

Sex 

Male 

Female 

 

55.4 

44.6 

 

51.5 

48.5 

Age (in years) 

M (SD) 

 

13.91 (1.06) 

 

14.39 (1.06) 

Year level 

8 

9 

10 

11 

 

35.9 

30.2 

25.8 

8.1 

 

26.0 

34.7 

22.3 

17.0 

Socio-economic Position (SEP) 

Low 

Mid 

High 

 

29.4 

36.2 

34.4 

 

35.1 

30.7 

34.2 
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Missing* 1.2 0.1 

Location 

Metro 

Regional/remote 

Missing* 

 

73.8 

26.2 

0.4 

 

65.4 

34.6 

2.0 

*Treated listwise   
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Vegetable and Fruit Intake 

Table 2 presents the proportion of students consuming recommended amounts of vegetables 

and fruit. Only 14% of students at Wave 1 and 13% of students at Wave 2 reported vegetable 

consumption consistent with national guidelines, and there was no significant difference 

across waves observed. Binary logistic regression analyses conducted on the most recent 

wave data revealed a significant sex difference (OR = 1.52, CI 95% [1.08, 2.14], p = .016) 

with females having significantly greater odds of failing to meet guidelines for vegetable 

intake than males. Significant differences by year level, location, and SEP were not found 

(data not shown). Compared to vegetable consumption levels, a greater proportion of students 

reported fruit consumption levels consistent with national guidelines with 68% of students at 

Wave 1 and 71% of students at Wave 2 meeting recommendations. A significant difference 

across waves was not observed. Binary logistic regression analyses conducted on the most 

recent wave data revealed a significant year level difference (OR = 1.17, CI 95% [1.04, 1.33], 

p = .012) with those in older year levels having greater odds of failing to meet recommended 

guidelines for fruit intake than those in younger year levels. Significant differences by sex, 

location, and SEP were not observed (data not shown). 

 

As vegetable and fruit consumption may have changed over time but not at levels sufficient 

to influence overall compliance with national guidelines, sensitivity analyses were conducted 

exploring differences across waves in servings of vegetables and fruit consumed rather than 

compliance with recommended guidelines. As seen in Table 2, a significant decrease in mean 

servings of vegetables was observed between Wave 1 and Wave 2 in the overall sample 

(t(2646.76) = 2.07, p = .038, d = 0.08). Analyses by sex revealed this difference to be 

significant in females only (t(1323) = 3.20, p = .001, d = 0.18). Multiple linear regression 

analyses conducted on the most recent wave data revealed a significant sex and SEP 
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difference in vegetable consumption. Females reported lower vegetable consumption than 

males (B = -.23, SE = .09, β = -.07, 95% CI = (-.41, -.05), p = .013) and those residing in 

lower SEP areas reported lower vegetable consumption than those living in higher SEP areas 

(B = .04, SE = .02, β = .07, 95% CI = (.00, .07), p = .028). Sensitivity analyses conducted on 

mean servings of fruit revealed no significant difference in fruit consumption between waves 

at the overall level or for either sex (see Table 2). Multiple linear regression analyses 

conducted on the most recent wave data revealed no significant demographic differences in 

fruit consumption.  
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Table 2 1 

Reported vegetable and fruit intake levels stratified by sex and wave 2 

 Overall Male Female 

 W1 

% 

W2 

% 

W1 

% 

W2 

% 

W1 

% 

W2 

% 

Vegetable intake 

≤ 1 serve 

2 serves 

3 serves 

4 serves 

5+ serves (recommended) 

Mean servings (SD) 

 

23.0 

25.9 

24.7 

12.9 

13.6 

2.70 (1.52)a 

 

28.7 

25.4 

20.1 

12.5 

13.4 

2.58 (1.59) 

 

24.4 

23.5 

25.5 

13.9 

12.7 

2.68 (1.54) 

 

28.4 

21.3 

21.5 

13.1 

15.6 

2.69 (1.66) 

 

21.6 

28.3 

23.8 

11.9 

14.5 

2.72 (1.50)b 

 

29.0 

30.1 

18.4 

11.7 

10.8 

2.45 (1.50) 



14 
 

Fruit intake 

≤ 1 serve 

2+ serves (recommended) 

Mean servings (SD) 

 

31.8 

68.2 

2.33 (1.43) 

 

29.2 

70.8 

2.44 (1.53) 

 

31.2 

68.8 

2.40 (1.47) 

 

30.0 

70.0 

2.53 (1.64) 

 

32.4 

67.6 

2.26 (1.38) 

 

28.3 

71.7 

2.35 (1.39) 

aSignificantly different to W2 at p < .05; bSignificantly different to W2 at p < .01 3 
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Students’ Perceptions of the Adequacy of their Vegetable and Fruit Intake 4 

Students’ perceptions of the adequacy of their vegetable and fruit intake were assessed to 5 

determine their levels of awareness of their nutrition deficits (see Table 3). Results are 6 

presented for Wave 2 data only as this represents the most recent data collection phase.  7 

 8 

Of those students who reported consuming less than the recommended five daily servings of 9 

vegetables, half believed they should consume more and therefore correctly perceived their 10 

intake to be deficient. Logistic regressions revealed that females (OR = 1.81, CI 95% [1.33, 11 

2.47], p = .002) and those from later year levels (OR = 1.19, CI 95% [1.05, 1.35], p = .025) 12 

had greater odds of correctly perceiving their intake to be deficient. SEP (OR = 1.02, CI 95% 13 

[0.98, 1.06], p = .471) and location (OR = 0.97, CI 95% [0.75, 1.27], p = .871) did not 14 

emerge as significant. 15 

 16 

Of those students who reported consuming less than the recommended two daily servings of 17 

fruit, half correctly perceived their intake to be deficient. The odds of correctly perceiving 18 

fruit intake to be deficient did not differ according to any of the assessed demographic 19 

factors.  20 

 21 

 22 

 23 

 24 

 25 

 26 

 27 

 28 
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Table 3 29 

Perceptions of adequacy of vegetable and fruit intake by intake levels (W2) 30 

 Does not believe intake to 

be inadequatea 

% 

Believes intake is 

inadequateb 

% 

Vegetable intake 

< 5 serves (n = 994) 

5+ serves (n = 142) 

 

49.9 

61.3 

 

50.1 

38.7 

Fruit intake 

< 2 serves (n = 338) 

2+ serves (n = 799) 

 

49.9 

88.0 

 

50.1 

12.0 

aResponded 1, 2, or 3 on a scale of 1 (strongly disagree) to 5 (strongly agree) or reverse-31 

scored equivalent. 32 

bResponded 4 or 5 on a scale of 1 (strongly disagree) to 5 (strongly agree) or reverse-scored 33 

equivalent.  34 
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Discussion 35 

 As adolescence is a developmental period characterised by the need for high levels of 36 

nutrients to meet rapid growth, it is important that trends in adolescent consumption of 37 

vegetables and fruit are monitored to identify high-risk groups and inform health promotion 38 

efforts. In line with previous research (Micha et al., 2015), very few students in the present 39 

study met national guidelines for vegetable consumption, with this proportion remaining low 40 

across the study waves (i.e., 2009 to 2013). It is particularly concerning that around a quarter 41 

of students at both waves reported consuming ≤ 1 serve of vegetables a day. As a group, 42 

females were significantly less likely than males to meet recommended guidelines and 43 

sensitivity analyses revealed that when examined as a continuous variable, vegetable 44 

consumption significantly decreased between waves in females. Females therefore appear to 45 

be a particularly important group to target in efforts to increase adolescent vegetable 46 

consumption. It is promising that females in the present study were more likely than males to 47 

be aware of their deficient vegetable intake as this likely makes them more receptive to 48 

healthy eating interventions. 49 

 50 

In contrast to vegetable consumption, a substantially larger proportion of students met 51 

recommended national guidelines for fruit consumption. This is likely to be at least partially 52 

attributable to the target for fruit (≥2 daily servings) being lower and therefore easier to 53 

achieve than the target for vegetables (≥5 daily servings). The implementation of strategies 54 

that increase the availability and accessibility of vegetables, thus making it easier to achieve 55 

the higher target, is warranted. Given such strategies have been successfully implemented in 56 

Western Australia at the primary school level via the Crunch&Sip program (blinded for 57 

review), similar efforts should be considered for secondary school environments.  58 

 59 
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Students in younger year levels were more likely than those in older year levels to meet 60 

guidelines for fruit consumption, supporting previous research that has observed a decrease in 61 

fruit intake during adolescence (Larson, Neumark-Sztainer, Hannan, & Story, 2007). These 62 

results highlight the importance of ensuring older adolescents’ food environments facilitate 63 

the consumption of vegetables and fruit and maintain and promote healthy eating habits. 64 

Schools are particularly important environments as children spend a large proportion of their 65 

waking hours and consume a substantial number of their meals and snacks in this setting 66 

(Biggs, Farrell, Lawrence, & Johnson, 2014; World Health Organization, 2009).  67 

 68 

Given previously observed decreases in the level of environmental support for vegetable and 69 

fruit intake from primary to secondary school (Marks et al., 2015), interventions that improve 70 

the secondary school food environment are crucial to supporting increases in vegetable and 71 

fruit consumption. This may involve increasing the availability, affordability, visibility, 72 

variety, and appeal of healthy eating in secondary schools, all of which have been perceived 73 

as barriers to healthy eating by adolescents (Krølner et al., 2011; Shepherd et al., 2006).  74 

Environmental change interventions in schools show potential for positively affecting both 75 

vegetable and fruit consumption among youth (French & Stables, 2003; Perry et al., 2004). 76 

Specific examples of school-based interventions found to be effective at increasing 77 

preference for, and intake of, these foods among youth include hands-on learning 78 

opportunities via food preparation classes, cooking classes, and school vegetable gardens 79 

(Liquori, Koch, Contento, & Castle, 1998; McAleese & Rankin, 2007; Morris & Zidenberg-80 

Cherr, 2002; Parmer, Salisbury-Glennon, Shannon, & Struempler, 2009), reducing the cost of 81 

vegetables and fruit sold in cafeterias (French et al., 1997), improving the quality of fruit 82 

offered during lunch breaks (Gosliner, 2014), making fruit (and by extension, vegetables) 83 

easier and tidier to eat (Wansink, Just, Hanks, & Smith, 2013), increasing the number of 84 
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different vegetable and fruit items that are offered (which serves to increase variety and also 85 

the likelihood that a more popular vegetable or fruit is included as an option) (Just, Lund, & 86 

Price, 2012), and offering vegetables with herbed dips (Gosliner, 2014; Savage, Peterson, 87 

Marini, Bordi, & Birch, 2013; Slusser, Cumberland, Browdy, Lange, & Neumann, 2007). 88 

Such interventions need to be particularly relevant to those residing in lower SEP areas given 89 

results from the present study suggest these students consume less vegetables relative to those 90 

residing in higher SEP areas. 91 

 92 

The aforementioned approaches are likely to be particularly well-received by the 50% of 93 

students who correctly identified their vegetable and fruit consumption to be inadequate. 94 

Results indicated that this perception was more likely to be held by females and older 95 

students suggesting programs aimed at increasing vegetable and fruit intake in these 96 

population segments may be particularly effective. It is concerning, however, that half of all 97 

students who were not consuming the recommended servings of vegetables and/or fruit did 98 

not perceive their intake to be inadequate. Previous research in adults suggests that perceived 99 

adequacy of current fruit and vegetable intake should be considered when designing nutrition 100 

interventions (Pollard et al., 2009). It follows that nutrition education during adolescence is 101 

crucial to increasing awareness of national guidelines and the importance of consuming 102 

adequate nutrients during this life stage.  103 

 104 

The implementation of strategies via school-based interventions has the added advantage of 105 

potentially changing social norms. Social norms are an important influence on adolescents’ 106 

behaviour (Stok, Ridder, Vet, & Wit, 2014). However, social norms among this population 107 

segment tend to be unsupportive of healthy eating (Krølner et al., 2011; Verstraeten et al., 108 

2014). The widespread implementation of programs that involve peers in the delivery of 109 
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healthy eating messages may be an effective strategy in establishing new peer norms (Croll, 110 

Neumark-Sztainer, & Story, 2001), thereby increasing the importance of adequate vegetable 111 

and fruit intake in this demographic group. Previous research suggests that descriptive norm 112 

messages are capable of improving adolescents’ perceptions of their peers’ eating habits and 113 

positively influencing fruit intake (Stok et al., 2014). These social norm based interventions 114 

may be particularly beneficial for the students in the present study who did not consume the 115 

recommended servings of vegetables and fruit and did not believe they needed to increase 116 

their intake. For these adolescents, increasing their awareness of the inadequacy of their 117 

vegetable and fruit intake by invoking descriptive norms may be key to increasing their 118 

consumption of these foods and reducing the normalcy of non-consumption in this population 119 

segment.  120 

 121 

With respect to policy, research in the US has shown that students attending schools with a 122 

larger number of policies that promote healthy eating show improved dietary behaviours 123 

relative to students attending schools with fewer policies (Nanney et al., 2014). This suggests 124 

that a crucial step in increasing vegetable and fruit consumption will be ensuring that school 125 

compliance with national healthy eating guidelines is mandated. In Australia, for example, 126 

while national guidelines and resources for implementing healthy canteens in schools are 127 

available to all schools, conforming to these guidelines is not mandatory in all Australian 128 

jurisdictions. As a result, there are significant differences in policy implementation and 129 

adherence (Marks et al., 2015), leading to inconsistencies between schools and inequities in 130 

the health environment. Recent evidence indicates that teachers are receptive to programs that 131 

aim to increase vegetable intake, with some teachers already employing their own strategies 132 

to address inadequate consumption (Sharp et al., 2017). Mandated policies are therefore 133 

likely to be well received by those most likely to be involved in their implementation. This is 134 
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a promising finding given teachers’ attitudes and behaviours to vegetable intake are likely to 135 

be important in efforts that aim to address deficits in vegetable intake as a result of their role 136 

as primary caregiver while children are at school (Mita, Li, & Goodell, 2013; Sharp et al., 137 

2017).  138 

 139 

The present study has some limitations that need to be taken into account when interpreting 140 

the findings. First, these data are based on self-report and social desirability bias may have 141 

resulted in students inflating their estimates of vegetable and fruit intake. Second, although 142 

representative samples were recruited at each wave, matched samples may have reduced the 143 

risk of sampling bias. Third, current Australian guidelines for adolescent vegetable intake 144 

differ slightly between males and females with 5.5 servings per day recommended for males 145 

and 5 servings per day recommended for females. To keep response options as simple as 146 

possible, half servings were not assessed. As such, analyses involving the proportions of 147 

students meeting recommended vegetable guidelines did not take into account the additional 148 

half serve recommended for males. Finally, the items used to assess student perceptions of 149 

the adequacy of their vegetable and fruit intake were worded in opposition. Although this was 150 

an intentional means of reducing acquiescence bias, it may have also led to confusion and 151 

erroneous reporting.  152 

 153 

Conclusion 154 

Consistent with previous research, very few students in the present study met national 155 

guidelines for vegetable consumption while a substantially larger proportion of students met 156 

recommended national guidelines for fruit intake. While these findings highlight the 157 

importance of a continued focus on the promotion of vegetable and fruit consumption, the 158 

very low levels of compliance with vegetable intake recommendations suggest that 159 
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addressing deficiencies in vegetable consumption should be a primary focus of future 160 

nutrition interventions. Multiple component interventions that combine classroom curricula 161 

with environmental changes that increase the availability and appeal of vegetables and fruit, 162 

and provide increased opportunities for adolescents to learn about vegetables and fruit, 163 

appear to hold most promise for increasing consumption. Paying increased attention to 164 

adolescents’ food environments, addressing potential barriers to vegetable and fruit 165 

consumption, and mandating healthy eating policies may help maintain progress on fruit 166 

intake and improve vegetable intake. Efforts must also be made to increase adolescents’ 167 

perceptions of the inadequacy of their intake to optimise the effectiveness of schemes 168 

designed to improve vegetable and fruit consumption in this population segment. 169 

  170 
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