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Abstract

Objective: To profile adults who eat less than the recommended servings of fruit
and vegetables per day.
Design: Australia-wide population telephone survey on a random sample of the
Australian population, with results analysed by univariate and multivariate models.
Setting: Australia.
Subjects: One thousand one hundred and eight interviews, respondents’ (49?3%
males) mean age was 45?12 (SD 17?63) years.
Results: Overall 54?8% and 10?7% were eating the recommended number of ser-
vings of fruit and vegetables. Variables included in the multivariate model indi-
cating low fruit consumption included gender, age, employment, education and
those who were less likely to consider the safety and quality of food as important.
In regard to low vegetable consumption, people who were more likely to do
the food shopping only ‘some of the time’ and have a high level of trust in
groups of people such as immediate family, neighbours, doctors and different
levels of government were included in the final model. They were also less
likely to neither consider the safety and quality of food as important nor trust
organisations/institutions such as the press, television and politicians. In the final
model depicting both low fruit and low vegetable servings, sex, age and a low level
of importance with regard to safety and quality of food were included.
Conclusion: To increase fruit and vegetable consumption, research into a broad
range of determinants associated with behaviours should be coupled with a deeper
understanding of the process associated with changing behaviours. While levels of
trust are related to behaviour change, knowledge and attitudes about aspects
associated with safety and quality of food are also of importance.
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The consumption of fruit and vegetables in Australia and

elsewhere is increasingly promoted as healthful(1–4). Fruit

and vegetables are seen as good sources of vitamins,

minerals and fibre and a valuable component of a

balanced, nutritious diet(3). Promotions and campaigns

aimed at increasing the consumption of fruit and vege-

tables are seen as important steps in counteracting the

chronic disease epidemic, with poor nutrition a major risk

factor for conditions such as diabetes, cancer and heart

disease(5). With the alarming rise in the obesity prevalence

rates, increased emphasis has also been placed upon

healthy weight and the relationship between fruit and

vegetable intake and BMI(3).

Behaviours associated with good nutrition are related

to levels of consumer trust(6,7). Many theoretical models

posit that the prerequisites required for behaviour change

include an acknowledgement by the individual of the

problem, issue or risk(8,9). That is to say, to believe in, or

act upon, health promotion messages individuals need

to be aware of either levels of risk or levels of trust related

to the desired behaviour change(10–12). One of the main

levels of trust in terms of trust in food is in the overall

safety and quality of the food supplied(13,14). This covers

consumer trust in producers, the suppliers, the packaging

and the content. Another prerequisite for trust is that

the health promotion message/campaign is correct and

from reputable organisations(15). A level of trust in the

credibility of the message and in the organisation pro-

moting the message is required before individuals con-

template changing their behaviour appropriately(12,16,17);

as Hansen et al.(18) suggested, if people do not ‘trust the

messenger, they will not trust the message’ (p. 15). Studies

from Europe suggest that trust in the media, farmers,

politicians and the food industry has diminished in the face
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of well-publicised food scares, with consumers more likely

to trust information about healthy eating received from

medical practitioners and consumer groups than informa-

tion received through the media(19,20). Adolescents, in

contrast, are more likely to trust information about healthy

eating received from family members, teachers or the

medical profession, but also place little credence in infor-

mation received through the media(21). One Australian

study has also identified diminishing trust in the motives of

organisations such as the Heart Foundation(7). Therefore

knowing more about consumer trust in the food system,

and in expert advice, can provide better ways to improve

and tailor communication about health and food(22,23).

The broad aim of the present study was to examine the

relationship between consumption of fruits and vege-

tables and consumer trust related to a number of aspects

of the food supply in order to better understand the

characteristics of groups in the population who are not

eating sufficient amounts of fruit and vegetables.

Methods

The Food and Trust study, a collaboration between Flinders

University of South Australia and the South Australian

Health Department, was funded by the Australian Research

Council (ARC) under the ARC Discovery scheme. In the

study a survey of randomly selected Australian adults was

undertaken to identify the nature and level of consumer

trust in the Australian food supply. Factors that influence

food trust in different socio-economic groups in the

Australian population were examined in the survey, as

were key theoretical claims about the relationship between

food and trust. The hypothesis tested with the research was

that trust in the messages being produced will not be

present if, first, there is no trust in society in a broad sense

and, second, no sense that regulatory values such as food

safety requirements and the monitoring of food standards

are important endeavours. Previous publications have

highlighted qualitative findings from these early compo-

nents of the study(24–27). Moreover the study also provided

a unique opportunity to assess fruit and vegetable con-

sumption against a broad range of variables associated

with trust. The present paper reports on this component of

the analysis, looking particularly at these aspects in regard

to fruit and vegetable consumption.

Participants in the survey were randomly selected

from the Australian Electronic White Pages (EWP) and a

simple random sample was employed. All households in

Australia with a telephone connected and the telephone

number listed in the Australian EWP were eligible for

selection in the sample. An approach letter, on Flinders

University of South Australia letterhead, was sent to all

selected households detailing the purpose of the study

and notifying the households they would receive a

telephone call. Along with the letter there was also an

information sheet containing the purpose and benefits of

the research, the format of the survey, and how more

detail could be obtained. Within each contacted house-

hold a random person (the person, aged 18 years or over,

who was last to have a birthday) was selected. Prior to the

main survey, a pilot study of fifty-two randomly selected

households was conducted to test question formats

and question sequence, and to assess survey procedures.

The questionnaire was amended on the basis of the

information obtained.

Data collection was undertaken by the contracted

agency from October to December 2009 and professional

interviewers conducted the interviews. Interviews were

conducted using computer-assisted telephone interview

methodology which allows immediate entry of data from

the interviewer’s questionnaire screen to the computer

database. There was no replacement for non-contactable

persons. A minimum of ten call-backs were made to tele-

phone numbers selected to interview household members

and different times of the day or evening were scheduled

for each call-back. If the person could not be interviewed

immediately they were re-scheduled for interview at a time

suitable to them. Replacement interviews for persons who

could not be contacted or interviewed were not permitted.

Ten per cent of each interviewer’s work was randomly

selected for validation by the supervisor. On average,

interviews took 14?5min to complete.

The overall sample response rate was 41?2 %. Initially a

sample of 4100 was drawn. Sample loss of 1408 occurred

due to non-connected numbers (n 1060), non-residential

numbers (n 135), ineligible households (n 139) and fax/

modem connections (n 74). The data were weighted by

age and sex to reflect the structure of the Australian

population 18 years and over using the Australian

Bureau of Statistics 2007 Estimated Residential Population.

Weighting was used to correct for areas of disproportion

within the sample with respect to the population of interest.

The weights reflect unequal sample inclusion probabilities

and compensate for differential non-response.

Demographic questions asked included age, sex,

household size, marital status, work status, country of

birth, highest education level obtained, housing status

and annual household income. The two questions relat-

ing to fruit and vegetable consumption were the standard

questions used in Australia (‘How many serves of vege-

tables/fruit do you usually eat each day?’). Respondents

were deemed to not be eating the recommended number

if they reported less than five servings of vegetables or

two servings of fruits daily. Other relevant questions

included in the analysis assessed how often food prices

were considered before health and nutritional qualities

and how much of the household shopping was under-

taken by the respondent.

Eight questions were asked about safety and quality

concerns when purchasing food and recoded into an

‘overall level of importance of safety and quality’ variable.
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These included the importance of knowing staff person-

ally, of knowing if the food is labelled with full product

information, that the food producer or shop/retailer

maintains control of hygiene, of knowing where the food

originates, and of knowing that local hygiene inspectors

visit the premises regularly. The response categories of

‘unimportant’, ‘matters a bit’ and ‘don’t know’ were coded

as 0 while ‘important’ responses were coded as 1. The

total responses were summed (range 0 to 8) and entered

into analyses as a continuous variable.

The second recoded variable related to the ‘importance

of who monitors the safety and quality of food’ and

included six questions about food scientists, consumer

organisations such as the Heart Foundation/Choice, press,

radio and television, and different levels of government

(local, state, federal) and were scaled into an ‘importance

of monitoring organisations’ variable. ‘Very important’

responses were coded as 1, while ‘quite important’, ‘not

important’ or ‘don’t know’ categories were coded as 0. The

total responses were summed (range 0 to 6) and entered

into analyses as a continuous variable.

The third scaled score related to overall trust in groups

with twelve individual questions asking about the ‘overall

trust in groups’ such as immediate family, neighbours,

regular doctor, doctors in general, hospitals (private and

public), legal system, banks and different levels of

government. ‘Trust them completely’ were coded as 1,

while ‘trust them most of the time’, ‘do not trust them very

much’, ‘do not trust them at all’ and ‘don’t know’ were

coded as 0. The total responses were summed (range 0 to

12) and entered into analyses as a continuous variable.

The fourth scaled score was a ‘level of trust of organi-

sations following a food scandal’ concerning chicken

production in Australia and included four questions on

trust of supermarket chains, farmers, politicians and

press, television and radio. ‘Complete trust’ and ‘have

some trust’ were coded as 1, while ‘have some distrust’,

‘completely distrust’ and ‘don’t know’ were coded as 0.

The total responses were summed (range 0 to 12) and

entered into analyses as a continuous variable.

Respondents were also asked four questions about

how much they ‘trusted people/organisations’ and cov-

ered press, television and radio, politicians, supermarket

chains, farmers and politicians in general. ‘Complete trust’

was coded as 1, while ‘some trust’, ‘some distrust’,

‘complete distrust’ and ‘don’t know’ were coded as 0. The

total responses were summed (range 0 to 4) and entered

into analyses as a continuous variable.

Three analyses were undertaken. First, associations

between those not eating the recommended number

of fruit servings per day, compared with those eating

the recommended number of servings, and the socio-

demographic, trust-related and other variables were

determined using univariate analyses. Here, x2 tests were

undertaken to compare differences. A multivariate logistic

regression model was subsequently developed, including

all variables with a P value , 0?25 at the univariate

level(28), in order to ascertain independently associated

factors. The second set of analyses followed the same

procedure but assessed vegetable servings with the

range of sociodemographic and trust-related variables.

The third analysis compared those eating less than the

recommended number of fruit and vegetable (combined)

servings against those eating the recommended number

of servings using the same procedure.

Data were analysed using the statistical software

packages SPSS for Windows version 17?0 (SPSS Inc.,

Chicago, IL, USA) and STATA version 10 (StataCorp.,

College Station, TX, USA). The research was carried out

according to the Ethical Guidelines for Social and Beha-

vioural Research B (January 2008) produced by the Social

and Behavioural Research Ethics Committee of Flinders

University of South Australia.

Results

Overall 49?3 % of the sample was male and the mean age

was 45?12 (SD 17?63) years. Overall 54?8 % (95 % CI 51?2,

58?3) were eating the recommended number of fruit

servings and 10?7 % (95 % CI 8?8, 12?9) were eating the

recommended number of vegetable servings each day.

In total, 7?7 % (95 % CI 6?3, 9?5) were eating the recom-

mended daily servings of both fruit and vegetables.

Tables 1 and 2 detail the univariate relationship

between inadequate fruit consumption and the range

of demographic variables, related food variables and

the scaled trust variables, with significant differences

highlighted. Table 3 details the final multivariate model

(Hosmer–Lemeshow x2 5 9?77, P 5 0?2815) with four

demographic and one food-related variables included in

the final model that best jointly predicts a person who has

inadequate fruit consumption. Tables 4 and 5 highlight

the univariate analysis assessing the range of variables

against inadequate vegetable consumption. Table 6 details

the multivariate model (Hosmer–Lemeshow x2 5 13?50,

P 5 0?0959) with no demographic variables but four food-

and/or trust-related variables included in the final model

that best jointly predicts a person who has inadequate

vegetable consumption. In the final model comparing

combined inadequate fruit and vegetable consumption, two

demographic and one food-related question proved sig-

nificant in the final model (Tables 7–9; Hosmer–Lemeshow

x2 5 14?63, P 5 0?0667).

Discussion

The present results show that broad levels of trust in the

community, and in the importance of monitoring food

standards, have, in varying degrees, relationships with the

consumption of the recommended servings of either fruit

or vegetables. Our multivariate modelling indicated that
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persons who did not eat the recommended number of

servings of fruit per day were more likely to be male,

aged 35 to 44 years, employed full time or retired, have a

low level of education and be less likely to consider the

safety and quality of food as important. In terms of

vegetable consumption, people who ate less than the

recommended number of servings per day were more

likely to do the food shopping only ‘some of the time’ and

Table 1 Univariate analysis of demographic variables associated with eating less than the recommended servings of fruit per day among a
random sample of the adult Australian population, 2009

n /N % OR 95 % OR P value

Sex
Female 217/562 38?5 1?00
Male 285/547 52?1 1?74 1?30, 2?32 ,0?001

Age (years)
751 32/87 36?6 1?00
55–74 96/252 38?0 1?06 0?64, 1?76 0?814
35–54 205/399 51?3 1?83 1?10, 3?03 0?020
18–34 169/370 45?6 1?45 0?82, 2?58 0?201

Household size
One 76/177 42?7 1?00
Two 153/345 44?3 1?06 0?72, 1?58 0?753
Three or more 273/586 46?6 1?17 0?80, 1?71 0?419

Marital status*
Married/living with partner 300/664 45?1 1?00
Separated/divorced 42/91 45?9 1?03 0?68, 1?57 0?885
Widowed 20/58 35?0 0?66 0?38, 1?12 0?123
Never married 138/293 47?0 1?08 0?73, 1?59 0?698

Work status*
Unemployed/economically inactive

(home duties, student, unable to work, other)
73/196 37?3 1?00

Full-time employed 256/507 50?6 1?72 1?10, 2?68 0?016
Part-time employed 94/204 46?1 1?44 0?88, 2?35 0?146
Retired 77/199 38?6 1?06 0?67, 1?67 0?815

Country of birth*
Other 86/218 39?4 1?00
Australia 415/887 46?8 1?36 0?94, 1?94 0?097

Education
Degree or higher 109/274 39?7 1?00
Trade, certificate, diploma 165/345 47?6 1?38 0?94, 2?04 0?104
No schooling to secondary 228/489 46?6 1?33 0?91, 1?94 0?144

Dwelling
Owned or being purchased 399/897 44?5 1?00
Rented housing trust/privately 92/189 48?5 1?17 0?76, 1?81 0?466

Retirement/other/refused 11/22 49?0 1?20 0?43, 3?33 0?727
Annual income ($AU)

Up to 20 000 54/121 45?0 1?00
20 001–60 000 141/322 43?9 0?95 0?61, 1?50 0?834
60 001–100 000 113/253 44?5 0?98 0?61, 1?57 0?924
100 0011 115/243 47?3 1?10 0?70, 1?79 0?715
Not stated/refused/don’t know 78/170 46?1 1?04 0?60, 1?81 0?884

*Not stated category not reported.

Table 2 Univariate analysis of related food variables and scaled trust variables associated with eating less than the recommended servings
of fruit per day among a random sample of the adult Australian population, 2009

n /N % OR 95 % OR P value

Consider food prices before health and nutrition
Often/sometimes 273/573 47?7 1?00
Seldom/never 221/522 42?5 0?81 0?61, 1?08 0?153
Don’t know/refused 7/14 48?6 1?04 0?36, 2?99 0?945

How much of the food shopping do you do?
A lot 303/705 43?0 1?00
Some 124/247 50?2 1?34 0?92, 1?95 0?129
None/very little 75/157 47?5 1?20 0?75, 1?92 0?442

Overall level of importance with regard to the safety and quality of food – – 0?87 0?81, 0?93 ,0?001
Importance of organisations monitoring safety and quality – – 1?04 1?00, 1?09 0?059
Overall trust in groups – – 1?01 0?99, 1?03 0?539
Overall trust in people/institutions – – 1?04 0?97, 1?12 0?253
Trust in groups following food scandal – – 1?00 0?90, 1?12 0?944
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Table 3 Multivariate analysis of variables associated with respondents consuming less than the recommended
servings of fruit per day among a random sample of the adult Australian population, 2009

OR 95 % OR P value

Sex
Female 1?00
Male 1?55 1?13, 2?11 0?006

Age (years)
751 1?00
55–74 1?12 0?65, 1?92 0?692
35–54 1?90 1?01, 3?56 0?045
18–34 1?42 0?70, 2?86 0?332

Work status*
Unemployed/economically inactive

(home duties, student, unable to work, other)
1?00

Full-time employed 1?82 1?10, 2?98 0?036
Part-time employed 1?67 0?96, 2?89 0?069
Retired 1?85 1?05, 3?24 0?032

Education
Degree or higher 1?00
Trade, certificate, diploma 1?53 1?03, 2?28 0?037
No schooling to secondary 1?70 1?14, 2?52 0?009

Overall level of importance with regard to the safety and quality of food 0?87 0?81, 0?94 ,0?001

*Not stated category not reported.

Table 4 Univariate analysis of demographic variables associated with eating less than the recommended servings of vegetables per day
among a random sample of the adult Australian population, 2009

n /N % OR 95 % OR P value

Sex
Female 490/562 87?3 1?00
Male 499/546 91?4 1?54 0?96, 2?48 0?074

Age (years)
751 74/87 84?8 1?00
55–74 213/251 84?8 1?00 0?51, 1?94 0?994
35–54 360/399 90?4 1?69 0?84, 3?93 0?139
18–34 342/370 92?3 2?15 0?88, 5?21 0?091

Household size
One 155/176 88?2 1?00
Two 297/346 86?0 0?83 0?48, 1?42 0?491
Three or more 536/586 91?6 1?46 0?81, 2?66 0?210

Marital status*
Married/living with partner 590/665 88?7 1?00
Separated/divorced 78/90 86?7 0?83 0?44, 1?56 0?561
Widowed 48/58 82?3 0?59 0?27, 1?30 0?190
Never married 271/292 92?8 1?63 0?79, 3?37 0?188

Work status*
Retired 170/200 84?9 1?00
Part-time employed 177/204 86?9 1?18 0?71, 1?97 0?141
Full-time employed 458/507 90?3 1?65 0?99, 2?77 0?057
Unemployed/economically inactive

(home duties, student, unable to work, other)
183/195 93?8 2?69 1?28, 5?65 0?009

Country of birth*
Australia 788/886 89?0 1?00
Other 198/219 90?4 1?17 0?63, 2?15 0?611

Education
Degree or higher 246/274 89?8 1?00
Trade, certificate, diploma 300/345 87?1 0?77 0?42, 1?40 0?392
No schooling to secondary 443/489 90?6 1?10 0?61, 1?98 0?741

Dwelling*
Owned or being purchased 797/896 89?0 1?00
Rented housing trust/privately 170/189 90?1 1?13 0?54, 2?37 0?752

Annual income ($AU)
100 0011 214/243 88?0 1?00
60 001–100 000 235/253 92?7 1?74 0?84, 3?66 0?138
20 001–60 000 279/321 86?9 0?91 0?49, 1?67 0?759
Up to 20 000 108/120 90?1 1?25 0?60, 2?59 0?556
Not stated/refused/don’t know 153/170 90?1 1?24 0?61, 2?55 0?552

*Not stated category not reported.
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have a high level of trust in groups of people such as

immediate family, neighbours, doctors, banks and dif-

ferent levels of government. They were also less likely

to consider the safety and quality of food as important

or to trust organisations/institutions such as the press,

radio and television, politicians and farmers. Interestingly,

when the multivariate modelling was undertaken on the

combined fruit and vegetable consumption, those who

did not eat the recommended servings of fruit and

vegetables were more likely to be male and aged 18 to

34 years, and they were also less likely to consider the

safety and quality of food as important.

The prevalence of fruit and vegetable consumption in

the present study was in line with other Australian

research(29–31). Australian and international studies have

shown lower consumption of both fruit and vegetables

for males compared with females(32–34), although other

studies have shown, as found in our study, that men eat

less fruit but not necessarily less vegetables than

women(35,36). In terms of education level, many of the

studies assessing socio-economic differences associated

with fruit and vegetable consumption have shown that

the lower educated consume both less fruit and less

vegetables(36–39), although the variable assessing educa-

tion in our study was significant only in the final fruit

consumption model. Somewhat surprisingly, many vari-

ables that have been shown to have a relationship with

fruit and vegetable consumption did not reach sig-

nificance in any of our multivariate models. This included

household income, where other research has consistently

shown that people on lower incomes eat less fruit and

vegetables(38–40). The lack of significance in our study

could be the result of a smaller number of income categories

although another Australian study has also reported a lack of

association between fruit and vegetable consumption and

household income(29).

The fact that men who work full time are less likely to

eat fruit has also been reported, with the subjective

interpretation that eating fruit at a morning tea break, for

example, especially in more male-dominated professions,

is not seen as ‘cool’(41). In terms of health promotion

campaigns targeted at specific groups, this could be one

area worth exploring. The decrease in fruit consumption

of older retired males has also been previously repor-

ted(39,42) and again could be a group worthy of specific

targeting. Retirement has been shown to result in weight

gain, especially in those who had active jobs formerly(43).

The overriding finding of the present analyses was the

significance of the variable assessing the level of impor-

tance of safety and quality issues, with the odds ratio of

this variable significantly decreased in all three models.

This means that when buying food, assessing the

importance of producers or the shop/retailer, the control

of hygiene, knowing the staff personally, knowing the

origin of the food, the regularity of local hygiene

inspectors, Australian authorities enforcing strict hygienic

standards, knowing the shop from previous experience

and the food being labelled with full product information

Table 5 Univariate analysis of related food variables and scaled trust variables associated with eating less than the recommended servings
of vegetables per day among a random sample of the adult Australian population, 2009

n /N % OR 95 % OR P value

Consider food prices before health and nutrition*
Seldom/never 458/521 87?9 1?00
Often/sometimes 517/572 90?3 1?29 0?83, 1?99 0?256

How much of the food shopping do you do?
A lot 615/705 87?2
Some 232/247 93?9 2?25 1?22, 4?14 0?010
None/very little 143/156 91?6 1?59 0?64, 3?92 0?314

Overall level of importance with regard to the safety and quality of food – – 0?86 0?77, 0?96 0?005
Overall importance of organisations monitoring safety and quality – – 1?04 0?99, 1?10 0?132
Overall trust in groups – – 1?03 1?00, 1?06 0?034
Overall trust in people/institutions – – 0?93 0?85, 1?02 0?135
Trust in groups following food scandal – – 1?03 0?88, 1?20 0?743

*Not stated category not reported.

Table 6 Multivariate analysis of variables associated with respondents consuming less than the recommended servings
of vegetables per day among a random sample of the adult Australian population, 2009

OR 95 % OR P value

How much of the food shopping do you do?
A lot 1?00
Some 2?21 1?17, 4?18 0?014
None/very little 1?50 0?62, 3?62 0?371

Overall level of importance with regard to the safety and quality of food 0?87 0?78, 0?97 0?014
Overall trust in groups 1?06 1?02, 1?10 0?003
Overall trust in people/institutions 0?86 0?76, 0?96 0?009
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were deemed unimportant. These aspects cover the fruit

and vegetable supply chain from production to the

handling and marketing of the products. It has previously

been shown that ‘food safety and quality are among the

main consumer concerns’(44), but for each of our models

showing the lack of fruit and/or vegetable intake, safety

and quality were unimportant and highlights an obvious

target area. The inclusion of this variable in all three

models could conceivably perhaps indicate a complacency

or acceptance of the place of food production, possibly

Table 7 Univariate analysis of demographic variables associated with eating less than the recommended servings of fruit and vegetables
per day among a random sample of the adult Australian population, 2009

n /N % OR 95 % OR P value

Sex
Female 502/561 89?4 1?00
Male 520/546 95?3 2?39 1?40, 4?07 0?001

Age (years)
751 75/87 86?0 1?00
55–74 220/251 87?7 1?16 0?58, 2?32 0?679
35–54 369/399 92?6 2?05 0?98, 4?27 0?055
18–34 357/370 96?5 4?53 1?59, 12?88 0?005

Household size
One 159/176 90?4 1?00
Two 305/345 88?4 0?80 0?44, 1?46 0?469
Three or more 557/586 95?2 2?07 1?07, 4?00 0?030

Marital status*
Married/living with partner 609/664 91?6 1?00
Separated/divorced 80/91 88?5 0?70 0?36, 1?38 0?302
Widowed 48/58 83?1 0?45 0?20, 1?02 0?055
Never married 282/292 96?7 2?70 1?08, 6?73 0?033

Work status*
Retired 173/199 86?9 1?00
Part-time employed 184/204 90?4 1?42 0?83, 2?43 0?198
Full-time employed 478/507 94?4 2?53 1?44, 4?43 0?001
Unemployed/economically inactive

(home duties, student, unable to work, other)
185/195 94?4 2?55 1?15, 5?65 0?021

Country of birth*
Australia 813/886 91?8 1?00
Other 205/218 94?2 1?44 0?73, 2?83 0?289

Education
No schooling to secondary 452/488 92?4 1?00
Trade, certificate, diploma 315/345 91?3 0?86 0?52, 1?43 0?559
Degree or higher 256/274 93?2 1?13 0?63, 2?00 0?688

Dwelling
Owned or being purchased 819/896 91?4 1?00
Rented housing trust/privately 181/189 95?9 2?21 0?84, 5?78 0?107

Retirement/other/refused 21/22 96?8 2?86 0?37, 22?08 0?312
Annual income ($AU)

100 0011 225/243 92?3 1?00
60 001–100 000 241/253 95?0 1?58 0?79, 3?22 0?204
20 001–60 000 289/321 90?0 0?75 0?40, 1?41 0?374
Up to 20 000 110/120 91?8 0?93 0?43, 2?01 0?857
Not stated/refused/don’t know 157/170 92?8 1?07 0?52, 2?22 0?852

*Not stated category not reported.

Table 8 Univariate analysis of related food variables and scaled trust variables associated with eating less than the recommended servings
of fruit and vegetables per day among a random sample of the adult Australian population, 2009

n /N % OR 95 % OR P value

Consider food prices before health and nutrition*
Often/sometimes 471/521 90?4 1?00
Seldom/never 537/572 93?9 1?63 1?04, 2?56 0?035

How much of the food shopping do you do?
A lot 634/704 90?0 1?00
Some 237/247 95?9 2?63 1?25, 5?52 0?011
None/very little 152/156 97?0 3?58 1?11, 11?49 0?032

Overall level of importance with regard to the safety and quality of food – – 0?80 0?71, 0?90 ,0?001
Overall importance of organisations monitoring safety and quality – – 1?04 0?99, 1?10 0?132
Overall trust in groups – – 1?01 0?98, 1?03 0?659
Overall trust in people/institutions – – 0?93 0?84, 1?02 0?109
Trust in groups following food scandal – – 1?03 0?88, 1?20 0?743

*Not stated category not reported.

214 AW Taylor et al.



highlighting a lack of interest in food overall or a lack of

reflexivity or control. While one of the variables that may

have measured an interest in food (how much food

shopping undertaken by the responders) was significant

only in the vegetable model, the other variable (con-

sideration of food prices before health and nutritional

aspects) was not significant in either of the multivariate

models. Alternatively, this seeming lack of interest in food

could be, as argued by Lupton, the result of the geo-

graphical diversity of Australia that allows a wide range of

food production and a focus on exporting food rather than

importing perhaps suspect, fresh food products(45). Also

important in the psyche of Australians is the lack of any

major food scare such as those seen in other regions/

countries specifically Europe, the UK and China(46). The

absence of major food crises in Australia perhaps

encourages a lack of importance of safety and quality

concerns especially for this group that do not heed current

nutritional recommendations.

Included in the final model for people eating less than

the recommended servings of vegetables were two

somewhat contradictory variables. First, an increase in

trust in groups (such as family, neighbours, hospitals,

governments, banks) was found. Second, a decrease in

trust in people/organisations such as press, radio and

television, supermarket chains, farmers and politicians in

general was found. If these latter organisations could

be deemed ‘scientific experts’ other studies have also

reported an overall high level of distrust in scientific

experts, government sources and the food industry,

although research has also shown that this level of distrust

of the ‘scientific experts’ is more common among

men(12,17). The lack of trust in government has also been

reported(17). Previous findings have also reported women

and those with higher education levels have more trust in

scientific experts(12). While neither of these continuous

variables was related to trust of food per se, it is inter-

esting that those who do not eat enough vegetables

have a significantly higher level of trust of the broad

community spectrum of society (from family to the

medical system to broad levels of government) indicating,

perhaps, a willingness to accept these bodies as author-

itarian. This finding may also be explained by the fact that

respondents may not have been familiar with all of the

listed organisations and therefore unsure of whether they

trusted them.

Increasing fruit and vegetable consumption relies on

many things including a liking of fruit and vegetables(47),

cost, supply, access and availability(48), taste(32), current

recommendations(47,49), and willingness to change and

time pressures(50). Although many campaigns focus on

both fruit and vegetables as one(1,51), the present analysis

has shown that fruit and vegetables have different factors

involved in predicting their consumption. Of the five

scores, only one – importance of safety and quality – was

reproduced in the alternative multivariate models,

although similarities did exist at the univariate level. This

again highlights the need for different target messages

aimed at increasing fruit and vegetables separately.

We acknowledge several weaknesses in the present

cross-sectional study. The self-report nature of the data

collection could result in socially desirable responses or

problems with recall. The response rate of nearly 41 % is

acceptable for this type of survey but the potential for

survey non-response bias is acknowledged. Response

rates are declining in surveys based on all forms of

interviewing(52,53) as people have become more active

in protecting their privacy. The growth of telemarketing

has disillusioned the community and diminished the

success of legitimate social science research by means of

telephone-based surveys. Other weaknesses of the study

are the lack of validation of the derived scores and the

fact that these data elements were collected with a range

of other variables that were not included in the analysis.

This exclusion of these other variables did not allow for

consideration of potential confounders. In addition, the

use of dichotomised fruit and vegetable variables based

on the recommended intake could be seen as a weakness

of the analysis. State and national targets in Australia for

increasing fruit and vegetable intake, together with major

social marketing campaigns, are based on increasing the

actual number of servings rather than the mean number

of servings and hence the reason for our dichotomisation

of the variables. Notwithstanding these weaknesses, the

strength of the study includes the random nature of the

sample and the large number and variety of the associated

variables.

The present study attempted to incorporate a range

of trust-related variables and demographic and socio-

economic indicators to help profile those who eat less

than the recommended daily servings of fruit and vege-

tables. In the endeavour to change behaviours, especially

in regard to increasing fruit and vegetable consumption,

research into a broad range of determinants associated

with the behaviours should be coupled with a deeper

Table 9 Multivariate analysis of variables associated with respon-
dents consuming less than the recommended servings of fruit and
vegetables per day among a random sample of the adult Australian
population, 2009

OR 95 % OR P value

Sex
Female 1?00
Male 2?23 1?30, 3?82 0?004

Age (years)
751 1?00
55–74 1?08 0?53, 2?21 0?828
35–54 1?71 0?81, 3?60 0?160
18–34 3?31 1?10, 9?98 0?033

Overall level of importance
with regard to the safety
and quality of food

0?87 0?78, 0?98 0?024

*Not stated category not reported.
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understanding of the process associated with changing

the behaviours(54). Understanding the complexity of these

relationships is challenging but the present research has

attempted to highlight some unique findings that may

assist in this endeavour. As argued by Willett(14), eating in

our Western modern society is an act of trust – trust that

those producing the food either directly via farmers or

via production methods are ‘providing us with healthy

foodstuffs’. While trust is on the causal pathway for

behaviour change(12), knowledge and attitudes about

aspects associated with safety and quality of food are, as

highlighted by our research, also of importance.
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