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Abstract

Objective: The aim of the present study was to investigate whether fruit and
vegetables should be treated as separate groups in health promotion programmes
by examining consumption levels, barriers, knowledge and the association
between stage of change and potential predictors of fruit and vegetable intake.
Design: Computer-assisted telephone interview survey of the target population.
Setting: Hunter and New England regions of New South Wales, Australia.
Subjects: A total of 1403 parents and carers of primary-school-aged children.
Results: Consumption levels and knowledge of recommended intakes and serving
size were greater for fruit than for vegetables. There were some differences in the
main barriers to the consumption of fruit compared with those cited for vege-
tables. There was little congruence between the stages of change for fruit con-
sumption and those for vegetable consumption. For fruit, knowledge of serving
size and recommended intake, perceptions of adequate consumption, changes
made to family intake and educational attainment were all correlated with stage of
change categorisation. For vegetables, knowledge of recommended intake, per-
ceptions of adequate consumption and changes made to family intake were
correlated with stage of change categorisation.
Conclusions: Significant differences in consumption levels, barriers, knowledge
and stages of readiness for change can be shown when fruit and vegetables are
treated as separate groups. Health promotion planners may need to consider
interventions that focus on improving vegetable consumption in preference to
fruit consumption. Messages about the recommended number of servings and
serving size must be simplified and this may be achieved by targeting messages
towards vegetable consumption.
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An adequate fruit and vegetable intake is protective against a

number of chronic diseases including some cancers and

CHD(1,2). In the USA, the Fruits & Veggies – More MattersTM

Program(3), the public health initiative of the National Fruit

and Vegetable Program, recommends a range of servings of

fruit and vegetables based on age, sex and level of physical

activity. In Britain, the national recommendation is five ser-

vings of fruit and vegetables per day(4). The current Australian

recommendation advises a daily intake of two servings of

fruit and five servings of vegetables for adults(5). The

recommended intake for fruit and vegetables for children

varies according to the child’s age as shown in Table 1(6).

There is a body of evidence confirming that there are

significant differences in levels of consumption, demo-

graphic and psychosocial predictors such as knowledge,

beliefs, motives, barriers, attitudes and stages of dietary

change for fruit and vegetables(7–11). Yet in Australia,

current programmes aimed at increasing the consumption

of fruit and vegetables such as the national Go for 2&5�R

Campaign(5) focus on fruit and vegetables as a single food

group rather than individually.

Food consumption surveys in Australia suggest that

fruit and vegetable consumption is inadequate(12,13) with

approximately 50 % of the adult population meeting the

fruit recommendation and only 10 % meeting the vege-

table guidelines(12,13).

One of the strongest predictors of fruit and vegetable

intake is knowledge(14). Australian studies show that correct

knowledge of the recommended number of servings is

higher for fruit than for vegetables(12,13). Consumers are

confused about and have limited understanding of serving

sizes(15,16). Although there are few studies on consumer
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perceptions of serving size of fruit and vegetables, one

study showed a significant difference in the proportion of

respondents able to correctly identify fruit and vegetable

serving sizes (42% could correctly identify the serving size

for fruit compared to 14% for vegetable serving size)(17).

Barriers to fruit and vegetable consumption reported in

the literature include perceptions of cost, adequacy of

intake, lack of availability, poor quality, taste preferences

and lack of skills and time to plan and prepare fruit and

vegetables(10,11,18). Some researchers have suggested that

there are differences in some of the environmental bar-

riers to fruit and vegetable intake and that these should be

further investigated separately(18,19). The perception of

adequacy of intake, the time and the effort needed for

vegetable preparation were identified as the three main

barriers in a recent Australian study(18).

Best practice in health promotion programming requires

the selection of programme components based on an

appropriate model or theoretical framework(20). At the heart

of health promotion research and practice lies a set of

models and theories that have proven efficacious in think-

ing about and developing strategies for addressing health

issues. Theories and models increase our understanding of

behaviour, anchor and give substance to our actions, and

help frame important issues and minimise redundan-

cies(21,22). ‘Theory is powerful because it organises what

professionals pay attention to and how they pay attention. It

shapes beliefs that in turn shape action’(23).

The transtheoretical model of behaviour change or

‘stages of change’ model has been used to inform the plan-

ning of many health-related interventions(24–38). The model

suggests that individuals can be categorised into different

stages of readiness to change health behaviours including

pre-contemplation, contemplation, preparation, action and

maintenance. The aim of the interventions planned using

this model is to help participants progress from their initial

stage to action and maintenance. The stages of change

model(39,40) has been applied to smoking, drug and alcohol

addiction programmes(33,34), physical activity(24) and to

more complex behaviours such as diet, and in particular,

fruit and vegetable consumption(7,25–32,35–38).

There has been some criticism of the stages of change

model. These include its applicability to complex beha-

viours such as diet(41), methods used to allocate subjects

to stage(42–44) and the stability of the stages of change(45).

Some researchers have concluded that there is little evidence

for stage of change as a predictor of fruit and vegetable

intake(7,9–11,45,46). However, a comprehensive review of the

evidence concluded that there was ‘sufficient’ but not

‘strong’ evidence that the stage of change is a predictor of

adult collective fruit and vegetable intake(14).

The present study presents a case for the need to con-

sider fruit and vegetables separately in interventions and

focus more heavily on vegetable consumption. We present

the results of the relationship of the stage of change of its

respondents with potential predictors of fruit and vegetable

intake and assesses the congruence between stage of

change for fruit and for vegetables. In the context of the

present study, the model’s stages of change construct pro-

vides a means of assessing an individual’s readiness to

make changes to their fruit and vegetable consumption.

Many researchers have assigned stage of change collec-

tively for fruit and vegetables(11,25,47,48). It is much less

common to look at fruit and vegetable stage of change

separately(7,8,49,50).

Experimental methods

Background

The data presented here are based on the results of a

telephone survey of parents and carers of primary-school-

aged children in the Hunter and New England regions of

New South Wales (NSW) conducted for Cancer Council

NSW (CCNSW). The results informed the planning and

evaluation of the Eat It To Beat It Program, a fruit and

vegetable intervention pilot programme currently being

conducted by CCNSW in the Hunter region of NSW,

Australia. The research provided baseline information on

intake, knowledge, attitudes and barriers and examined

the stage of change of the parents and carers in relation to

consumption of fruit and vegetables.

Procedures

A market research company administered a computer-assis-

ted telephone interview (CATI) survey questionnaire devel-

oped by CCNSW between 17 January and 27 February 2008.

The survey area included the Hunter and New England areas

of NSW. Ethics approval for the study was granted by the

CCNSW’s ethics committee in November 2007.

Household telephone numbers were generated using

the random digit dialling methodology. A maximum of

Table 1 Percentage of respondents who are able to correctly identify the recommended number of servings for fruit
and vegetable for their children and their age

Child’s age
group (years)

Recommended number
of fruit servings Fruit (% correct)

Recommended number
of vegetable servings

Vegetables
(% correct)

4–7 1–2 34 2–4 42
8–11 1–2 25 3–5 37
12–18 3–4 18 4–9 20
All ages 29 39
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five calls back were made at different times and on different

days to secure an interview with the required person.

Approximately 7 % of interviews were monitored and

evaluated using a standard evaluation form. Approxi-

mately 5 % of interviews were validated by calls back to

the household.

Participants

Eligible participants included the parents or carers of

primary-school-aged child(ren) who had primary responsi-

bility for shopping and food preparation. If the household

indicated that these responsibilities were equally shared

among parents or carers, then the household was asked

to nominate one of the parents or carers to complete the

interview.

Measures

The fifty-two-item questionnaire included questions on

knowledge of Australian fruit and vegetable recom-

mended intakes and serving sizes for both adults and

children of different age groups, perceived adequacy of

intake, barriers to fruit and vegetable intake and demo-

graphic information.

Barriers to fruit and vegetable intake were measured

by asking respondents what prevents them from eating

more fruit (or vegetables). This question was unprompted

(open-ended) and responses were later categorised into

themes.

A stage of change algorithm described and used in

a previous study(49) was used to assess stage of change.

The five stages were then collapsed to make three stages

for data analysis. Based on a previous study(25), the

contemplation stage was combined with the preparation

stage and the action stage with the maintenance stage.

Recommended intake knowledge was assessed by

asking the respondents how many servings of fruit (or

vegetables) they thought they should eat every day to

maintain good health. The open-ended responses (the

number of servings needed) were then categorised as

either correct or incorrect.

Serving size knowledge was assessed by asking the

respondents what they thought one serving of fruit (or

vegetables) was equal to. Response choices were different

cup measures (12 cup; 1 cup; 11
2 cups or none of the above

for fruit; and 1
4 cup; 1

2 cup; 1 cup or none of the above for

cooked vegetables). The responses were then dichotomised

as correct or incorrect.

Combined fruit and vegetable knowledge included

both serving size and recommended intake knowledge.

This was categorised as knowledge, some knowledge (if

only one element was correct) and no knowledge (if both

elements were incorrect).

Fruit and vegetable consumption was measured by two

short questions asking the parents ‘How many servings of

fruit/vegetables do you usually eat each day?’ As exam-

ples of serving sizes were provided immediately before

this question, consumption was based on the recom-

mended serving size rather than the respondent’s percep-

tion of serving size. These questions rely on self-report.

Although they do not provide as accurate an estimate

of absolute consumption as more detailed dietary

assessment tools, they have been found to be able to

discriminate between groups with significantly different

intakes of fruit and vegetables, rank individuals reason-

ably well and are widely accepted for use in population-

based surveys(51–53).

Perception of fruit and vegetable intake was measured

by asking the parent whether they thought the amount of

fruit (or vegetables) they currently eat was ‘too little’,

‘about right’ or ‘too much’. These categories were further

collapsed into those who thought they ate ‘too little’ and

those who thought they ate either ‘enough or too much’.

Change to their family’s fruit and vegetable intake

was assessed by asking the respondent whether in the

past 2 or 3 months, they had tried to increase or decrease

the amount of fruit (or vegetables) their family eats.

The options supplied were: no; yes, increased; or yes,

decreased.

Age of respondents was initially collected in five dis-

crete age-range categories and was then further cate-

gorised into younger (under 45 years) and older (45 years

and above) for data analysis.

Education was categorised as those with low levels

(graduated high school or below) and higher levels

(those with a trade or certificate and those with university

undergraduate or postgraduate qualifications).

Cancer knowledge was assessed by asking the respon-

dents whether they agreed or disagreed with the statement

‘Eating enough fruit and vegetables decreases your risk of

certain cancers’. This was then categorised as either correct

(agree) or incorrect (disagree or do not know).

Data analysis

Data were analysed using the Statistical Package for Social

Sciences statistical software package version 14?0 for

Windows (SPSS Inc., Chicago, IL, USA). Frequencies for

stages of change and cross-tabulations of stages of change

with categorical demographic and psychosocial predictors

were computed. A Pearson’s x2 test was applied to deter-

mine significant differences. Results were considered sig-

nificant at the 0?05 level.

Results

The survey resulted in 1403 completed interviews (82%

response rate). Average duration of the interview was

11min. The majority of the respondents were women

(86%) and most were aged between 25 and 44 years

(84%). Most were either married or de facto, with 20% of

respondents coming from single parent households. The

majority of respondents (63%) held post-school education
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including technical or trade certificates and undergraduate

and postgraduate university qualifications.

Consumption of fruit and vegetables

In all, 57 % reported consuming two or more servings of

fruit each day (mean 5 1?71; median 5 2) and 31 % of

respondents reported consuming five or more servings of

vegetables (mean 5 3?31; median 5 3).

Knowledge of recommended intakes of fruit and

vegetables for adults

For fruit, 41 % identified two servings of fruit per day as

the amount required for good health (mean 5 2?66;

median 5 3); 38 % of respondents thought an adult

should eat at least three servings of fruit per day.

For vegetables, 31 % identified five servings per day as

the amount required for good health (mean 5 3?82;

median 5 4); 63 % of respondents thought that an adult

should eat less than five servings of vegetables.

Knowledge of recommended intakes of fruit and

vegetables for children

The majority of respondents could not accurately identify

the correct number of servings of fruit and vegetables

required for good health for their child/children’s age

(Table 1).

Knowledge of serving size

For fruit, 54 % of the respondents correctly identified

1 cup of diced fruit as an example of the serving size for

fruit. Of those who incorrectly identified the serving size,

33 % underestimated it by nominating 1
2 cup of diced fruit

as the serving size.

For vegetables, 34% correctly identified 1
2 cup of cooked

vegetables as an example of the serving size for vegetables;

two-thirds of the respondents overestimated the serving

size by nominating 1 cup of cooked vegetables as the

serving size.

Barriers to fruit and vegetable intake

For those respondents who reported eating less than two

servings of fruit per day or less than five servings of

vegetables per day, the main barriers specified for not

eating more are described in Table 2. Cost was the most

common barrier identified for fruit consumption while

‘lack of time’ and ‘food preferences’ (preferring to eat one

food over another) were the major barriers for vegetable

consumption.

Stage of change

Table 3 presents the number of respondents categorised

into the collapsed stages of change. More than half the

respondents were categorised as being in the action/

maintenance group for fruit consumption, while for

vegetables around half were classified as being in pre-

contemplation. For both fruit and vegetables, around a

third of the sample were categorised as being in con-

templation/preparation.

Congruence between stages of change for fruit

and vegetables

There was little congruence between stages of change for

fruit consumption and those for vegetable consumption

(x2 5 39?9, P , 0?0001). Significantly more people who

were pre-contemplators for vegetables were either con-

templators (29?7%) or action/maintainers (47?9%) for fruit

intake. Across all vegetable stages of change, the highest

proportion of people were action/maintainers (53?5%) for

fruit stage of change. Significantly more contemplators for

vegetable stages of change were in the action stages of

change for fruit (57?7%).

The association between stage of change and potential

predictors of fruit and vegetable intake is detailed in

Table 4. For fruit, knowledge of serving size and recom-

mended intake, perceptions of adequate consumption,

changes made to family intake and educational attainment

were all correlated with stage of change categorisation. For

vegetables, knowledge of recommended intake, perceptions

of adequate consumption and changes made to family

intake were correlated with stage of change categorisation.

Discussion

There are many differences between fruit and vegetables

that influence people’s decision to eat them including

culinary uses, taste and cultural norms(10). The health

benefits provided by fruit and vegetables are differ-

ent(2,10) and the amount of preparation required for

vegetables is usually greater than for fruit, which is often

eaten raw as a snack.

In addition, as the present study shows, there are

differences in consumption, knowledge, perceptions of

Table 2 Barriers to fruit and vegetable intake

Fruit (n 628) Vegetables (n 1143)

Barrier % Barrier %

Cost 30 Food preferences 20
Food preferences 20 Lack of time 20
Poor quality/general availability 13 Cost 14
Fruit goes off too quickly/wastage

issues
10 Dislike the taste 13

Table 3 Percentage of population in each collapsed stage of
change for fruit and vegetables

Percentage of population (n 1403)

Stage of change Fruit Vegetables

Pre-contemplation 16 49
Contemplation/preparation 29 32
Action/maintenance 55 18
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adequacy of intake, barriers to consumption and readi-

ness to make changes to fruit and vegetable consumption.

This suggests the need to consider fruit and vegetables as

separate groups when planning interventions aimed at

increasing intake and to make the promotion of vegetable

consumption the main focus of the programmes.

Fruit and vegetable consumption

As in previous research(13), the present survey reported

almost twice as many respondents who are achieving the

recommended intake for fruit than for vegetables. There

appears to be a need for greater emphasis on increasing

vegetable consumption to close this gap.

Fruit and vegetable knowledge

There is evidence that fruit and vegetable knowledge is a

strong predictor of fruit and vegetable intake(14). While

the health benefits of fruit and vegetables are widely

recognised, knowledge about what constitutes a serving

and how many servings are recommended is less well

known(17,54).

Recommended intakes

In the present study, knowledge of recommended intakes

for adults (as measured by the number of servings that

should be eaten for good health) differed for fruit and

vegetables. While some 40% of respondents could correctly

state the recommended intake for fruit, only 30% could do

so for vegetables. However, an important difference is that

the amount of fruit required per day was overestimated

while the amount of vegetables was underestimated, con-

tributing to low intakes of vegetables compared to fruit.

These results are consistent with the findings of some

previous research(13,54) but differ from a separate study

conducted in Western Australia(18), where the percentage

of respondents who knew the recommended amount was

greater for vegetables than for fruit (although there was

still a tendency to overestimate fruit and underestimate

vegetable requirements). This may be due to the fact that

Western Australians have had more exposure over a

longer period of time to the fruit and vegetable social

marketing campaign (Go for 2&5�R Campaign(5)) than

consumers in NSW. However, it should be noted that the

low survey response rates (32 % in 2001 and 58 % in 2004)

reported in the Western Australian study may reduce the

generalisability of the findings.

Another factor contributing to low knowledge scores is

that the recommended intake of fruit and vegetables for

children varies from that for adults and varies according to

the child’s age, resulting in no less than twelve different

recommendations for children(6). This makes it difficult for

parents to know what the recommendations are for their

child(ren) (Table 1). A simplified message emphasising the

recommended number of servings and serving sizes of

vegetables could help to improve consumer knowledge of

recommended vegetable intake.T
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Serving size

More respondents could correctly state the serving size

for fruit than for vegetables. The serving size for vege-

tables was largely overestimated by respondents. This

could be because a serving of fruit is 1 cup and con-

sumers assume that a serving of fruit is the equivalent

volume as a serving of vegetables. This overestimation

may lead to a perception that the recommended vege-

table intake is unachievable, contributing to lower vege-

table intake. Some researchers have reported confusion

around the interpretation of serving size(15,16,18), and

further research is required to determine whether focus-

ing resources on promoting serving size for vegetables

alone may reduce this confusion.

Barriers to fruit and vegetable consumption

There is an established association between perceived

barriers to fruit and vegetable consumption and actual

consumption(14). Theory-driven models that inform

health promotion planning have highlighted the impor-

tance of identifying strategies to overcome the barriers to

fruit and vegetable consumption. Van Duyn(11) uses a

conceptual model based on a number of theoretical fra-

meworks to discuss the implications of his findings on the

selection of strategies by health promotion practitioners.

In the present study, perceptions of cost, quality,

availability and wastage issues were the main barriers to

the consumption of fruit. In contrast, for vegetables,

perceptions of adequacy of intake, lack of time to prepare

vegetables, food preferences and the taste of vegetables

were the main barriers cited. While cost was also cited as

a barrier for vegetables, twice as many respondents cited

cost of fruit than of vegetables. These results are very

similar to a recent study by Pollard et al.(18)

These differences in the barriers to consumption of

fruit and vegetables demand widely differing interven-

tions to address them. The perception that cost is a barrier

requires education to provide people with the skills to

compare prices of alternate foods with fruit and vege-

tables together with the development of food budgeting

skills. Disliking the taste of vegetables and lack of time to

prepare them requires education to develop the skills to

be able to produce quick, tasty meals containing vege-

tables that families, and in particular children, will eat.

Improving the quality and availability of fruit will require

a concerted effort by the health and agricultural sectors,

retailers, wholesalers and the broader supply chain.

By regarding fruit and vegetables as separate food groups

when planning interventions, resources could be directed to

areas in which the greatest gains are to be made.

Stage of change

As there is some evidence that stage of change is a pre-

dictor of fruit and vegetable intake(14) and that interven-

tion strategies can be more successful when targeted to

a particular stage of change(25–32,35,37,38,52), there are

a number of key learnings from the present study that

lend weight to the argument for focusing predominantly

on vegetable consumption.

One of the strongest predictors of fruit and vegetable

intake is knowledge(14) and Van Duyn(11) has shown that

the greater the knowledge of recommended daily intakes

of fruit and vegetables (as a combined group), the more

likely a person is to be in a more desirable stage of

change such as action or maintenance. In the present

study, in which fruit and vegetable stages of change were

measured separately, there were differences in the rela-

tionship between fruit knowledge and stage of change

and vegetable knowledge and stage of change. For fruit,

the relationship was counter-intuitive as actioners/main-

tainers were less likely to have combined fruit knowledge

(i.e. knowledge of both the number of recommended

servings per day and serving size) than contemplators

and pre-contemplators. Conversely, for vegetables, pre-

contemplators had significantly lower combined vege-

table knowledge than contemplators and actioners/

maintainers. As there are very few studies that look at fruit

and vegetables stage of change separately, further

research is needed to determine whether the differences

found in the present study can be confirmed.

There were also differences in the perceptions of ade-

quacy of intake related to stage of change. For fruit, the

majority of pre-contemplators had the correct perception

of their inadequate intake, whereas for vegetables, pre-

contemplators held the belief that they were consuming

adequate amounts. Pollard et al.(18) and Dibsdall et al.(55)

suggest that one of the main impediments to increasing

fruit and vegetable intake is an incorrect perception of

intake and these findings add weight to the importance of

focusing more on vegetable intake.

While higher intakes of both fruit and vegetables have

been associated with increasing years of education(10)

and a higher level of educational attainment has been

found to be associated with the action/maintenance stage

of change(25), few studies have looked at the relationship

between education and stage of change separately for

fruit and vegetables. The present study found that the

level of education was significantly associated with fruit

stage of change, but no relationship for vegetables was

shown.

While many researchers have categorised individuals

according to the stage of change for fruit and vegetables

combined, there is evidence from the present study and

from other studies(8,50) that there is little congruence

between an individual’s separately assessed stage of

change for fruit and vegetables. Therefore, strategies

targeted to a particular stage of change (e.g. awareness

raising directed at individuals in the pre-contemplation

stage) may be appropriate for increasing vegetable con-

sumption in many people, but not as effective for increas-

ing fruit consumption across a population. Interventions

designed to increase vegetable consumption need to have
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more strategies targeted to the pre-contemplators and

different strategies targeted to the contemplators than

interventions designed to increase fruit consumption.

Limitations

The present study has a number of limitations that need

to be considered when interpreting the findings. The data

are derived from a cross-sectional survey and may be

subject to response bias with those more interested in

healthy lifestyles being more likely to respond. This lim-

itation is mediated by a relatively high response rate.

Single items or short questions were used to determine

fruit and vegetable consumption rather than a longer tool

such as an FFQ or 24 h recall. Short questions do not give

as accurate an estimate of absolute intakes and this

should be taken into account when interpreting these

data(51–53). Finally, the data were derived from a regional

centre in NSW and the results may not be generalisable

across a broader population.

Conclusions

Knowledge, consumption and correct perceptions about

vegetable intake are much lower than for fruit and these

findings lend weight to the argument for interventions

having a greater emphasis on vegetable consumption. As

there is a much higher proportion of pre-contemplators

and contemplators for vegetable intake, the strategies for

a programme aimed at increasing vegetable intake would

need to focus more on raising awareness, promoting

the benefits of increasing consumption and encouraging

the target group to examine their current intake against

recommended intakes. Education to develop skills for the

preparation of vegetables and ways of including vegetables

in main meals is also necessary.

Messages about the recommended number of servings

and serving size must be simplified and this may be achieved

by targeting messages towards vegetable consumption.

In conclusion, consideration may need to be given to

planning interventions that provide a greater emphasis on

targeted strategies that will increase vegetable consumption.

Acknowledgements

The research project was funded by Cancer Council NSW,

and was not funded by any external funding grants from the

public, commercial or not-for-profit sectors. The authors

have no conflicts of interest to declare. C.G. developed the

survey tool and was responsible for data analysis and

writing the manuscript. K.C. and E.J. provided comments

on the survey design and assisted with data analysis and

writing the manuscript. The authors thank Bridget Kelly

from Cancer Council NSW who provided statistical advice

related to the stage of change data, and to Hunter Valley

Research Foundation for conducting the CATI.

References

1. Begg S, Vos T, Barker B et al. (2007) The Burden of Disease
and Injury in Australia 2003. Canberra: AIHW.

2. National Health and Medical Research Council (2003) Dietary
Guidelines for Australian Adults. Canberra: NHRMC.

3. Centers for Disease Control and Prevention (2009) Fruits &
Veggies – More MattersTM. Home page on the Internet.
http://www.fruitsandveggiesmatter.gov/ (accessed November
2009).

4. National Health Service (2009) 5 A Day. London: NHS.
5. Australian Department of Health and Ageing (2009) Go for

2&5. Canberra: Australian Department of Health and
Ageing.

6. Australian Department of Health and Ageing (1998) The
Australian Guide to Healthy Eating. Canberra: Australian
Department of Health and Ageing.

7. Brug J, Glanz K, Kok G et al. (1997) The relationship
between self-efficacy, attitudes, intake compared to others,
consumption, and stages of change related to fruits and
vegetables. Am J Health Promot 12, 25–30.

8. Horacek TM, White A, Betts NM et al. (2002) Self-efficacy,
perceived benefits, and weight satisfaction discriminate
among stages of change for fruit and vegetable intakes for
young men and women. J Am Diet Assoc 102, 1466–1470.

9. Moser RP, Green V, Weber D et al. (2005) Psychosocial
correlates of fruit and vegetable consumption among
African American men. J Nutr Educ Behav 37, 306–314.

10. Trudeau E, Kristal AR, Li S et al. (1998) Demographic and
psychosocial predictors of fruit and vegetable intakes
differ: implications for dietary interventions. J Am Diet
Assoc 98, 1412–1417.

11. Van Duyn MA, Kristal AR, Dodd K et al. (2001) Association
of awareness, intrapersonal and interpersonal factors, and
stage of dietary change with fruit and vegetable consump-
tion: a national survey. Am J Health Promot 16, 69–78.

12. Australian Bureau of Statistics & Commonwealth Department
of Health and Family Services (1998) National Nutrition
Survey: Foods Eaten. Canberra: Australian Bureau of Statistics.

13. Centre for Epidemiology and Research (2008) 2007 Report
on Adult Health from the New South Wales Population
Health Survey. Sydney: NSW Department of Health.

14. Shaikh AR, Yaroch AL, Nebeling L et al. (2008) Psychosocial
predictors of fruit and vegetable consumption in adults a
review of the literature. Am J Prev Med 34, 535–543.

15. Ashfield-Watt PA (2006) Fruits and vegetables, 51 a day:
are we getting the message across? Asia Pac J Clin Nutr 15,
245–252.

16. Britten P, Haven J & Davis C (2006) Consumer research for
development of educational messages for the MyPyramid
Food Guidance System. J Nutr Educ Behav 38, S108–S123.

17. Pollard CM, Daly AM & Binns CW (2009) Consumer
perceptions of fruit and vegetables serving sizes. Public
Health Nutr 12, 637–643.

18. Pollard C, Miller M, Woodman RJ et al. (2009) Changes in
knowledge, beliefs, and behaviors related to fruit and
vegetable consumption among Western Australian adults
from 1995 to 2004. Am J Public Health 99, 355–361.

19. Kamphuis CB, Giskes K, de Bruijn GJ et al. (2006)
Environmental determinants of fruit and vegetable consump-
tion among adults: a systematic review. Br J Nutr 96, 620–635.

20. Green LW & Kreuter MW (1991) Health Promotion
Planning: An Educational and Environmental Approach,
2nd ed. Moutain View, CA: Mayfield Publishing Co.

21. Jones SC & Donovan RJ (2004) Does theory inform practice
in health promotion in Australia? Health Educ Res 19, 1–14.

22. Nutbeam D & Harris E (1999) Theory in a Nutshell.
Roseville, CA: McGraw Hill.

23. Domahidy M (2003) Using theory to frame community
practice. J Community Dev Soc 34, 75–84.

700 C Glasson et al.

https://doi.org/10.1017/S1368980010001643 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980010001643


24. Booth ML, Macaskill P, Owen N et al. (1993) Population
prevalence and correlates of stages of change in physical
activity. Health Educ Q 20, 431–440.

25. Campbell MK, Reynolds KD, Havas S et al. (1999) Stages of
change for increasing fruit and vegetable consumption
among adults and young adults participating in the national
5-a-Day for Better Health community studies. Health Educ
Behav 26, 513–534.

26. Cullen KW, Bartholomew LK, Parcel GS et al. (1998)
Measuring stage of change for fruit and vegetable consump-
tion in 9- to 12-year-old girls. J Behav Med 21, 241–254.

27. Domel SB, Baranowski T, Davis HC et al. (1996) A measure
of stages of change in fruit and vegetable consumption
among fourth- and fifth-grade school children: reliability
and validity. J Am Coll Nutr 15, 56–64.

28. Glanz K, Patterson RE, Kristal AR et al. (1994) Stages of
change in adopting healthy diets: fat, fiber, and correlates
of nutrient intake. Health Educ Q 21, 499–519.

29. Glanz K, Patterson RE, Kristal AR et al. (1998) Impact of
work site health promotion on stages of dietary change: the
Working Well Trial. Health Educ Behav 25, 448–463.

30. Greene GW, Fey-Yensan N, Padula C et al. (2008) Change
in fruit and vegetable intake over 24 months in older adults:
results of the SENIOR project intervention. Gerontologist 48,
378–387.

31. Laforge RG, Greene GW & Prochaska JO (1994) Psycho-
social factors influencing low fruit and vegetable con-
sumption. J Behav Med 17, 361–374.

32. Perkins-Porras L, Cappuccio FP, Rink E et al. (2005) Does
the effect of behavioral counseling on fruit and vegetable
intake vary with stage of readiness to change? Prev Med 40,
314–320.

33. Prochaska J, Velicer W, DiClemente CC et al. (1988)
Measuring processes of change: applications to the
cessation of smoking. J Consult Clin Psychol 56, 520–529.

34. Prochaska J, DiClemente C & Norcross JC (1992) In search
of how people change: applications to addictive behaviors.
Am J Psychol 47, 1102–1114.

35. Richards A, Kattelmann KK & Ren C (2006) Motivating 18-
to 24-year-olds to increase their fruit and vegetable
consumption. J Am Diet Assoc 106, 1405–1411.

36. Ruud JS, Betts N, Kritch K et al. (2005) Acceptability of
stage-tailored newsletters about fruits and vegetables by
young adults. J Am Diet Assoc 105, 1774–1778.

37. Sorensen G, Thompson B, Glanz K et al. (1996) Work site-
based cancer prevention: primary results from the Working
Well Trial. Am J Public Health 86, 939–947.

38. Spencer L, Wharton C, Moyle S et al. (2007) The
transtheoretical model as applied to dietary behaviour
and outcomes. Nutr Res Rev 20, 46–73.

39. Prochaska JO & DiClemente C (1982) Transtheoretical
therapy: toward a more integrative model of change.
Psychotherapy Theory Research and Practice 19, 276–288.

40. Prochaska JO & DiClemente CC (1983) Stages and
processes of self-change of smoking: toward an integrative
model of change. J Consult Clin Psychol 51, 390–395.

41. Bandura A (2002) The anatomy of stages of change. Am J
Public Health 12, 8–10.
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