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Abstract
Objective: To assess whether parent-reported time and cost for provision of food is
associated with consumption of fruits, vegetables and non-core foods in pre-
schoolers.
Design: Cross-sectional analysis of baseline data from the Healthy Habits
randomised controlled trial. Two subscales of the Children’s Dietary Questionnaire
(CDQ) were used to assess fruit and vegetable, and non-core food consumption.
Setting: Thirty pre-schools in the Hunter Region of New South Wales, Australia.
Subjects: Parents (n 396) with a child aged 3–5 years attending a participating
pre-school were recruited. Parents needed to reside with that child for at least four
days per week and have primary responsibility for providing meals and snacks to
their child.
Results: Sixty-three per cent of children had a parent-reported subscale score
indicating adherence to dietary guidelines for fruit and vegetable intake, while
64% of children had a subscale score indicating they were exceeding dietary
guidelines for non-core foods. Regression models revealed significant positive
associations between higher CDQ scores for non-core foods (indicating higher
consumption levels) and minutes that parents spent preparing food (P= 0·032 and
0·025) and amount spent on purchasing food (P= 0·043 and 0·020). The
magnitude of the effects was small (estimate= 0·003 and 0·001).
Conclusions: Time and cost spent by parents on provision of food was not
significantly associated with child fruit and vegetable consumption. Further
explorations into time spent on food preparation and cost of food procurement are
warranted to help address the increased consumption of non-core foods by
pre-school children.
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The burden of disease from inadequate consumption of
fruits and vegetables is a global public health concern,
accounting for 10% of the global disease burden and
6·7 million associated deaths in 2010, with substantial per-
sonal, community and economic costs(1–4). Higher fruit and
vegetable intake is associated with decreased risk of child
and adult obesity and CVD(5,6). Internationally, children in
developed countries consume insufficient fruits and
vegetables to meet the WHO guideline of at least 400 g of
fruits and vegetables combined per day(7). In Australia,
dietary guidelines recommend that 4–8-year-olds consume

1·5 servings of fruits and 4·5 servings of vegetables daily(8).
However, only 5·1% of children and adolescents (aged
2–18 years) are meeting the national recommended
guidelines for both fruit and vegetable intake(9). The
consumption of adequate amounts of fruits and vegetables
by children is essential as it allows for the provision of
vital nutrients necessary for healthy growth and
development(10).

Energy-dense, nutrient-poor foods are categorised as
‘discretionary’ foods in the Australian Dietary Guidelines
(also known as ‘non-core’) and are typically high in fat,
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sugar and/or salt(11). Australian guidelines recommend
4–8-year-olds consume no more than 2·5 servings daily.
The excessive consumption of such foods is linked to the
development of childhood overweight and obesity, dia-
betes, CVD and cancer(12,13). In the 2007 Australian
National Child Nutrition and Physical Activity Survey,
children aged 2–7 years were reported to consume 33–
35% of their daily energy intake from non-core foods(14)

despite recommendations that these foods should account
for only 5–20%(15). Given that food habits established in
childhood track into adulthood(16) and are associated with
the risk of developing chronic disease, introducing inter-
ventions to increase consumption of fruits and vegetables
and decrease consumption of non-core foods in childhood
may have the potential to reduce morbidity and associated
burden in adulthood(17).

During childhood there is reliance on parents and carers
for the provision of children’s food(18), with previous
research reporting a positive association between chil-
dren’s consumption of fruits and vegetables and the extent
to which parents provide children with these foods(19,20).
The provision of food process is a cycle recognised in the
literature and comprises five steps, including (i) acquisi-
tion, (ii) preparation and (iii) cooking, all of which are
precursors to (iv) eating and (v) disposal(21). Any disrup-
tion or barriers in the three steps of acquisition, prepara-
tion and cooking can potentially disrupt or affect food
consumption through influencing the availability and
access to food items. The literature has previously identi-
fied a number of barriers faced by parents in the process
of food provision for their children(21). Common barriers
to the provision of healthy foods include the time and
costs involved in food acquisition, preparation and
cooking(6,22–24).

A 2015 systematic review of obesogenic dietary factors
of children aged 0–6 years identified that parents perceive
healthy foods as more expensive than unhealthy foods(6).
A number of qualitative studies with parents of children of
pre-school age similarly report that parents perceive time
and cost issues as key constraints to provision of healthier
foods for their children(6,22,25). Furthermore, a cross-
sectional study of 550 parents and children (aged 6–11
years) found lower child consumption of fruits and vege-
tables in families with the lowest household grocery
expenditure relative to those with the highest grocery
expenditure(26). The issue of affordability of healthier
foods might be more substantial for those in remote
locations(27). In addition, the issue of perceived cost may
lead to some parents buying increased amounts of
cheaper convenience foods despite being aware of the
benefits of healthy eating(22).

Time scarcity is also an issue of increasing salience as
more parents join the workforce(28), reducing the time
available for the preparing and cooking steps within the
provisioning process and increasing reliance on eating out
and convenience foods (e.g. fast-food outlets) to save

time(6,22). A survey of 600 American adults in 2014
reported that participants perceived purchasing and pre-
paring of fruits (18%) and vegetables (22%) to be time-
consuming(29). Meanwhile, cross-sectional studies of
American and New Zealand adults suggest that more time
spent on home food preparation is associated with higher
consumption of fruits and vegetables and lower con-
sumption of non-core foods(21,30–32).

The literature to date regarding the impact of time and
cost on healthier food consumption has primarily been
focused on the dietary intake of adults, with few studies
assessing associations between time and cost of food
procurement and dietary intake in young children. The
Healthy Habits Trial was a cluster-randomised controlled
trial testing the efficacy of a telephone-based intervention
targeting parents to increase the fruit and vegetable con-
sumption of their pre-school children (3–5 years)(33).
Almost 400 parents were recruited to this trial, providing
an opportunity to address additional identified gaps in the
literature(34). Therefore, using baseline data collected from
the Healthy Habits Trial, the aim of the present study was
to assess whether parent-reported time and cost to pro-
cure and prepare foods is associated with the consump-
tion of fruits, vegetables and non-core foods in children of
pre-school age (i.e. 3–5 years old). It was hypothesised
that more investment in time and cost of food preparation
would be associated with higher fruit and vegetable intake
and lower non-core food intake.

Methods

Study design
The study design was cross-sectional and utilised baseline
data collected from the Healthy Habits cluster-randomised
controlled trial. The methods herein describe the relevant
processes for collecting baseline data as part of the
Healthy Habits Trial(33).

Ethical approval
Study procedures were approved by the Hunter New
England Human Research Ethics Committee (reference
number 08/10/15/5.09) and the University of Newcastle
Human Research Ethics Committee. Written informed
consent to participate in the Healthy Habits Trial was
obtained from all parents.

Participants and recruitment
Parents were recruited from thirty non-government pre-
schools (i.e. private) in the Hunter Region of New South
Wales (NSW), Australia, in 2010. These non-Department of
Education schools comprise the majority of pre-schools in
the Hunter Region (~90%). A list of pre-schools in the
Hunter Region (n 57) was obtained from a database
maintained by the NSW Department of Community
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Services (the licensing agency for the sector) and assessed
by researchers for eligibility. Pre-schools were ineligible
(n 19) if they: provided any meals to children; catered
exclusively to children with special needs (children who
require specialist care); or had participated in any child
healthy eating research projects within the previous six
months. Supervisors from eligible pre-schools were mailed
study information and consent forms. Approximately two
weeks later, the supervisors received a telephone call from
a research assistant who answered any questions they may
have had, confirmed pre-school eligibility and prompted
supervisors to return the consent form.

Supervisors at consenting pre-schools were given flyers
to distribute to parents to encourage recruitment. In most
cases, a research assistant was on site at the pre-school for
a minimum of one hour per day during either parent drop
off or pick up, every day for one week, to answer any
enquiries about the research and distribute the recruitment
packs to parents. Recruitment packs for parents contained
an information sheet, a consent form and a return envel-
ope. Two weeks following the dissemination of the
recruitment packs, parents were given reminder letters by
the pre-schools to encourage the return of their consent
forms. Consent forms were returned to a drop-box at each
of the pre-schools and were collected by the researchers
three weeks after recruitment commenced. Parents were
eligible to participate if they: had a child aged 3–5 years
who attended a participating pre-school; resided with that
child at least four days per week; had some responsibility
(i.e. at least half the time) in providing meals and snacks to
their child; and were able to comprehend written and
spoken English. Parents were ineligible if their child had
dietary restrictions or allergies which were deemed by an
independent Accredited Practising Dietitian to be in con-
flict with the Australian dietary predictor for fruit and
vegetable consumption (e.g. fructose intolerance).

Data collection
Data were collected from parents by trained interviewers
adhering to a survey script using a computer-assisted
telephone interview. The survey took approximately
30min to complete and was administered from April to
October 2010. Parents were asked to answer with respect
to their pre-school-aged child. If they had more than one
child aged 3–5 years, they were instructed to answer all
questions based on the child who would be having the
next birthday. Parents were able to complete the tele-
phone survey in a time that was convenient for them.

Measures

Participant characteristics
The survey included questions assessing the socio-
demographic characteristics of both the parents and chil-
dren. Parents reported their age, gender, highest education

level, annual household income, and whether they iden-
tified as Indigenous, from fixed responses, as well as their
child’s age and gender. Items used to assess these
demographics were sourced from the NSW Health Sur-
vey(35). Questions regarding number of days per week
living in the same residence as the child and how often
they were responsible for providing meals and snacks to
the child were also included, to assess eligibility.

Children’s fruit and vegetable consumption
Child consumption of fruits and vegetables was assessed
via the fruit and vegetable subscale (eight items) from the
Children’s Dietary Questionnaire (CDQ)(11). Parents were
required to report the frequency and variety of fruits and
vegetables their child had consumed: (i) in the past 7 d;
and (ii) in the last 24 h. Frequency was assessed by asking
how often the child ate fruits and/or vegetables (e.g. salad
in sandwich and vegetables on the side, both eaten at
lunch= twice) within the past 24 h (nil, once, twice, 3
times, 4 times, 5+ times) and the number of days within
the past 7 d where the child had eaten fruit and/or vege-
tables (none, 1, 2, 3, 4, 5, 6, every day). To assess the
variety of fruits and vegetables consumed, a list of twenty-
five vegetables (including potato, but not hot chips) and
nineteen fruits was read out to parents via telephone, and
parents indicated which, if any, their child had consumed
within: (i) the past 7 d; and (ii) the previous 24 h. An ‘other’
option was also provided to account for fruits or vege-
tables that were consumed but not already mentioned in
the lists. The eight-item subscale was scored on a con-
tinuous scale from 0 to 28, with a score of 14 or more
representing meeting the national dietary guideline for
fruit and vegetable consumption (based on dietary
guidelines for children and adolescents from the Australian
Guide to Healthy Eating)(11). A higher score indicates
greater consumption; an increase of 1 point could be
equivalent to consuming an additional type of fruit or
vegetable or consuming a fruit or vegetable at an addi-
tional occasion. Validity (Spearman’s correlation coeffi-
cient= 0·58) and reliability (intraclass correlation
coefficient= 0·75) of the fruit and vegetable subscale have
been previously established in a sample of Australian
children(11).

Children’s non-core food consumption
Child consumption of non-core foods was assessed via the
non-core foods subscale (twelve items) from the CDQ(11).
Parents were asked to report the frequency with which
their child consumed each of twelve different categories of
common non-core foods (‘Takeaway, e.g. McDonalds,
KFC, fish and chips/chicken shop’, ‘Lollies, muesli bars or
fruit bars’ and ‘Chocolate – bar, block, coated biscuits’) in
the past 7 d (nil, once, twice, 3 times, 4 times, 5 times, 6+
times). The subscale is scored on a continuous scale from
0 to 10·3, with a score of ≥2 established as exceeding the
recommended amount of non-core foods based on the
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national dietary guidelines(11). The higher the score, the
greater the amount of non-core foods consumed. Validity
(Spearman’s correlation coefficient= 0·31) and reliability
(intraclass correlation coefficient= 0·90) of the subscale
have also been established(11).

Time and cost of the provision of food
Data were collected regarding the time (in minutes) that
parents spent grocery shopping, the time (in minutes)
spent preparing food for the household and the expen-
diture (in $AU) on household groceries. Items were con-
structed by the research team for the purpose of the
present study. Parents were required to report on: the
average amount of time in minutes spent on grocery
shopping for their household each week; the average
amount of time in minutes spent preparing food for the
household each day; and the approximate amount of
money spent on food for the household (including take-
aways and eating out) each week.

Analysis
Data were checked for normality and descriptive statistics
were used to describe the sample. Parental education and
annual household income were dichotomised based on
cut-off points used in a previous study based on this data
set(19). CDQ scores were dichotomised into ‘meeting
dietary guidelines’ and ‘not meeting dietary guidelines’
(i.e. fruit and vegetables subscale <14; non-core foods
subscale ≥2). Analysis was conducted using the statistical
software program JMP® version 11.0 (SAS Institute Inc.,
1989–2007). To investigate associations between diet and
the provision of food variables, simple linear regression
models were generated. The input variables were parental
investment of time and cost for the provision of food,
while the outcome variables were the CDQ subscale
scores for (i) fruit and vegetable consumption and (ii)
non-core food consumption. Given evidence suggesting
associations between children’s fruit and vegetable
consumption and parental factors including income,
education and the number of children (less than 16 years
of age) in the household, the final multiple linear regres-
sion models were generated using the ‘Fit Model’ function
with a personality of ‘Standard Least Squares’ and adjusted
for these confounders(36–38). Six models were generated
comparing the two measures of parental investment of
time (time shopping and time taken to prepare foods) and
the measure of cost against the CDQ subscale scores for:
(i) fruits and vegetables; and (ii) non-core foods. The data
were cleaned and checked for implausible results, and
such data were excluded from analysis. For time spent on
food preparation each day, values greater than 240min
(i.e. 4 h spent preparing food every day) were regarded as
implausible and excluded from analysis (n 4). A screening
criterion of P< 0·05 was determined as a significant
association.

Results

Of the thirty-eight pre-schools contacted, seven pre-
schools declined participation and one could not be
contacted, with the thirty remaining pre-school super-
visors consenting to participate. A total of 417 parents
consented to the study from the thirty consenting pre-
schools in the Hunter Region. Of the 417 parents who
initially consented, ten refused to participate when con-
tacted to complete the telephone survey, six did not meet
the eligibility criteria and five could not be contacted,
leaving 396 parents with completed survey data for ana-
lysis. The parent and child characteristics of the sample are
described in Table 1. In total, 380 females (96%) and
sixteen males completed the survey, with a mean age of
35·45 (SD 5·35) years. A total of 47% of parents had
completed a university degree. Seventeen parents refused
to disclose or did not know their annual household
income, while among the 379 parents who answered
this question, 41% had an annual household income of
$AU 100 000 or more. The child subject of the survey was
female in 49% of cases and the mean age was 4·29
(SD 0·61) years. The mean number of children per
household was 2·29 (SD 0·75). Among those surveyed, 2
and 3% of parents and children, respectively, identified as
Aboriginal or Torres Strait Islander.

Input variables
The mean time parents spent each day preparing food for
the household was 108 (SD 44·27) min (range 30–240min).
The median time spent preparing food was 120min. The
mean time parents spent each week shopping for gro-
ceries for the household was 124 (SD 54·35) min (range 30–
420min). The median time spent shopping for groceries
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Table 1 Parent and child characteristics within the study sample;
parents (n 396) with a child aged 3–5 years attending a pre-school
participating in the Healthy Habits Trial, Hunter Region of New
South Wales, Australia, April–October 2010 (baseline data)

n or
Mean % or SD

Parent characteristics
Gender (female), n and % 380 96
Age (years), mean and SD 35·45 5·35
Aboriginal and/or Torres Strait Islander,
n and %

8 2

Highest education level, n and %
Completed TAFE/high school or less 209 53
University 187 47

Annual household income*, n and %
<$AU 100000 222 59
≥$AU 100000 157 41

Child characteristics
Gender (female), n and % 193 49
Age (years), mean and SD 4·29 0·61
Aboriginal and/or Torres Strait Islander,
n and %

11 3

*n 17 excluded (don’t know or refused).
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was 120min. The mean expenditure for food each week
including takeaways and eating out was $AU 238
(SD 80·91; range $AU 80–700). There was no significant
difference between male or female parents in reporting the
time spent on food preparation (P= 0·119), time spent on
grocery shopping (P= 0·167) or cost (P= 0·190) spent.

Outcome variables

Children’s fruit and vegetable consumption
The mean CDQ score for the fruit and vegetable subscale
was 14·78 (SD 4·62; range 0–24) out of a maximum score of
28. A total of 63% of children scored 14 or greater, indi-
cating adherence to dietary guidelines for fruit and vege-
table intake(11).

Children’s non-core food consumption
The mean CDQ score for the non-core foods subscale was
2·53 (SD 1·12; range 0·29–5·71) out of a possible 10·3. A
total of 64% of children had a score equal to or exceeding
2, indicating they were exceeding dietary guidelines for
non-core foods(11).

The associations between children’s dietary intakes and
the parent time spent in provision and cost of food are
displayed in Table 2. From the simple regression models, it
was found that there were significant positive associations
between the CDQ scores for non-core foods and parental
investment of time for food preparation (P= 0·032) and
cost of procurement (P= 0·043). However, the magnitude
of the effects was small (estimate= 0·003 and 0·001,
respectively). For fruit and vegetable consumption, there
were no significant positive associations.

The multiple regression model included input variables
(time spent preparing food for household per day, time
spent procuring household groceries per week and cost of
procurement per week), outcome variables and the potential
confounders of parental education level, household income
and number of children less than 16 years of age. The
multiple regression model indicated there were significant
positive associations between the CDQ scores for non-core
foods and parental investment of time for food preparation
(estimate=0·003, P=0·025) and cost of procurement
(estimate=0·002, P=0·020); however, the magnitude of the
effect was small. Parent education level was found to be
significantly associated with children’s intake of fruits and
vegetables when taken into consideration with time spent on
food preparation (P=0·013), time spent procuring food
(P=0·016) and cost of procurement (P=0·027).

Discussion

The current study aimed to investigate the associations of
parent-reported time and cost of the provision of food
with the consumption of fruits and vegetables and non-
core foods in a sample of Australian children of pre-school
age. From the study sample of 396 Australian parents, it
was found that there were no associations between the
fruit and vegetable consumption of pre-schoolers and
parental investment of time and cost spent on the provi-
sion of food. In addition, despite associations in other
studies(36,37), household income and number of children
were not significantly associated with pre-schoolers’ fruit
and vegetable consumption in this sample. However,
similar to previous research, the study found that higherP
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Table 2 Associations between Children’s Dietary Questionnaire subscale scores and parental investment of time and cost in the provision of
food; parents (n 396) with a child aged 3–5 years attending a pre-school participating in the Healthy Habits Trial, Hunter Region of New
South Wales, Australia, April–October 2010 (baseline data)

Estimate SE r 2 P value

Simple regression model (n 392–395)
Fruit and vegetable subscale score
Time for food preparation per day (min) 0·002 0·005 <0·001 0·685
Time for grocery shopping per week (min) 0·003 0·004 0·001 0·505
Total cost of food per week ($AU) −0·003 0·003 0·003 0·244

Non-core foods subscale score
Time for food preparation per day (min) 0·003 0·001 0·012 0·032
Time for grocery shopping per week (min) <0·001 0·001 <0·001 0·799
Total cost of food per week ($AU) 0·001 <0·001 0·010 0·043

Multiple regression model* (n 375–378)
Fruit and vegetable subscale score
Time for food preparation per day (min) 0·003 0·005 0·028 0·631
Time for grocery shopping per week (min) 0·003 0·004 0·026 0·519
Total cost of food per week ($AU) −0·003 0·003 0·026 0·275

Non-core foods subscale score
Time for food preparation per day (min) 0·003 0·001 0·015 0·025
Time for grocery shopping per week (min) <0·001 0·001 0·002 0·689
Total cost of food per week ($AU) 0·002 <0·001 0·015 0·020

Significant results are indicated in bold font.
*Adjusted for annual household income, parent education level and number of children less than 16 years of age in the household.
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parent education level was associated with higher fruit and
vegetable consumption in pre-schoolers(36,37). Regarding
the second outcome variable, greater consumption of non-
core foods was positively associated with the amount of
time parents spend on food preparation and cost spent on
procurement, although the magnitude of the effect was
small. Therefore, our original study hypothesis that more
time and cost spent on the provision of food would be
associated with higher consumption of fruits and vege-
tables and lower consumption of non-core foods was not
supported by the results.

In the current sample, it was identified that 64% of the
pre-school children were reported to be consuming an
excessive amount of non-core foods (exceeding the dietary
guidelines), which is in accordance with previous reports of
Australian pre-school children’s consumption(15). Com-
paratively, 63% of pre-school children in the sample were
reported be consuming adequate amounts of fruits and
vegetables to meet the dietary guidelines, which is sub-
stantially higher than the national average of 5·1%(9), indi-
cating that the current sample may not have been
representative in terms of fruit and vegetable consumption.

The mean cost spent on food each week in this sample
($AU 238 per week) is comparable to the national average
of $AU 237 per week for household expenditure on foods
and beverages(39). Cost of household food in the present
study included groceries, eating out and takeaways, and
the study found that higher consumption of non-core
foods was positively associated with cost of food pro-
curement. The association might be attributed to more
incidences of eating out and more money spent on non-
core foods (i.e. fast foods(40)) compared with the money
spent on fruits and vegetables(41). It is recommended that
future research explores the composition of total expen-
diture on food via tracking of receipts and that it investi-
gates the contribution made by eating out, which may
explain the higher cost associated with consumption of
these foods. In addition, identifying more frequently
consumed categories of non-core foods and their asso-
ciated costs might help to better understand the cost
breakdown (i.e. more money spent on sweetened bev-
erages or on takeaways) and help to identify targets of
specific categories of non-core foods for future interven-
tions. Furthermore, surveying multiple parents and carers
within a family, rather than one parent, may provide a
more accurate estimate of total household expenditure on
foods and beverages. This may in part explain why this
relatively wealthy sample was spending only equivalent to
the national average. Qualitative and quantitative research
would also be of use to understand the reasons behind
provision of non-core foods despite the high costs of these
foods. For pre-school children from families of higher
socio-economic status, there may be benefit in increased
focus on interventions that aim to reduce consumption of
non-core foods, rather than increasing consumption of
fruits and vegetables.

In the current study, parental investment of time on food
preparation was positively associated with consumption of
non-core foods in pre-school children, although the mag-
nitude was small. These results contradict findings in the
adult population, whereby less time spent on food pre-
paration was associated with more money spent on food
procurement and eating out(30). The high time investment
reported by parents in the study might be attributable to the
type of food cooked (i.e. slow cooking, stewing or baking
requires more time compared with stir-frying or preparing
simple foods that do not require cooking such as a sand-
wich). Hence, the lack of association between time spent on
food preparation and consumption of fruits and vegetables
may arise as some of these foods can be consumed whole
with little or no preparation, and vegetables can be eaten
raw, as salads or pre-packed and ready to use. Furthermore,
some non-core foods that are often considered ‘con-
venience foods’ can still require a substantial amount of time
to prepare prior to eating but require less effort (i.e. more
‘passive’ preparation) compared with the more ‘active’
preparation (e.g. chopping of vegetables and stir-frying)
commonly required to prepare healthier foods. For exam-
ple, a frozen pizza or meat pie would still be required to be
cooked in the oven, following a period of pre-heating (e.g.
15min pre-heating and 20min cooking time, therefore total
of 35min spent). However, the time involved mostly con-
sists of waiting time rather than active preparation. Since
food preparation is a subjective term and could mean dif-
ferent things to different participants, further research is
needed to explore time usage for food preparation in more
detail; for example, the steps or cooking methods involved
could greatly influence time reported in a survey. Clearer
definitions of food preparation could be considered because
cooking food in an oven, where nothing needs to be done,
is a passive process but still could be counted by participants
as ‘preparing’; however, actively stir-frying and adding
ingredients is more active and truer of food preparation.
Another influence on the time spent preparing meals might
be related to parent confidence and knowledge of cooking.
For example, parents with more experience and familiarity
with cooking would require less time to be spent on food
preparation(23,41–44). Lack of cooking skills and food pre-
paration knowledge may result in greater reliance on eating
out or takeaway foods or buying of convenience
meals(23,42). Further research can quantitatively and qualita-
tively explore the reasons behind such barriers.

Previous studies have reported components of the food
provision cycle (i.e. time and cost for acquisition, pre-
paration and cooking of foods) as barriers to fruit and
vegetable intake in young children. Findings from the
present cross-sectional study, however, suggest that there
were no associations between these barriers and con-
sumption. Further exploration of such associations using
validated measures are warranted to better inform the
design of future parent-targeted interventions to improve
child dietary intake.
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The present study is among the first to investigate these
associations using multiple regression analysis with a
measure of fruit and vegetable and non-core food con-
sumption in children. There are several limitations to the
study that have to be considered. First, the study is based
on cross-sectional data and the findings cannot indicate
causality. Second, due to the nature of the recruitment
process (relying on supervisors to distribute study infor-
mation and research assistants approaching a convenience
subset of parents during the hours they attended the ser-
vice), we cannot accurately report a recruitment rate and
the sample may not be typical or representative of the
population. In comparison to a random sample of pre-
school children’s parents in the region, more parents are
tertiary-level educated and have an annual household
income above the regional average(45) and a greater pro-
portion of the children sampled meet or exceed dietary
guidelines for the consumption of fruits and vegetables.
Third, the data are based on parent report of the pre-
school child’s consumption and hence parents might be
over- or under-reporting their child’s dietary intake. The
CDQ used in the present study demonstrated low to
moderate levels of accuracy; however, at the time of the
study, it was the only tool with established reliability and
validity in samples of Australian children that could be
administered over the telephone. Fourth, there may be
selection bias as parents more interested in nutrition/
health-related issues may be more likely to volunteer to
the study. Furthermore, the validity and reliability of
reporting time spent on food preparation, time spent on
grocery shopping and cost spent on food are unknown as
they were created specifically for the Healthy Habits Trial.
Future studies should consider assessing the total number
of adults and children in the household, so the total
amount of money spent could be more meaningfully and
accurately represented. The present study explored the
combined consumption of fruits and vegetables and did
not allow for separate analysis with parental investment of
time and cost for the provision of food. Furthermore,
collecting information from other parents and carers
within the family who may also be involved in food pre-
paration and shopping for food may find stronger asso-
ciations. Future research should be conducted
prospectively to investigate if the weak associations with
non-core food consumption can be replicated across a
time span, and then to determine if they are maintained
across families from more diverse socio-economic back-
grounds. It is recommended that future studies seek to
address these limitations.

Conclusion

The present study found no associations between the fruit
and vegetable consumption of children of pre-school age

and the time and cost invested by their parents in pre-
paring and procuring foods. It found that although non-
core food consumption in pre-school children was asso-
ciated with increased time and money spent on preparing
and procuring food, the magnitude of the effect was small.
As such, further investigation into the time spent in food
preparation and the cost spent on food procurement and
their associations with non-core foods in other samples of
young children is warranted, as this could help address the
increased consumption of non-core foods in pre-school
children contributing to the overall public health issue of
childhood obesity.
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