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Abstract
Background: The term ‘non-core’ describes those foods and beverages that fall outside the
four main food groups: (i) breads and cereals, (ii) meat, fish, poultry and alternatives, (iii)
milk and alternatives, (iv) fruit and vegetables; that are energy dense; and that contribute large
amounts of saturated fat, salt and/or sugar while providing few other essential nutrients to the
diet. There is evidence to suggest that excessive consumption of ‘non-core’ foods and
beverages is associated with greater body mass index, and the displacement of more nutrientdense foods, however there has been no published research in New Zealand children.

Objective: To investigate the ‘non-core’ food intake of 5-year old New Zealand children, and
whether the amount of ‘non-core’ food consumed was associated with dietary,
anthropometric, and demographic factors.

Methods: EAT5 Non-core was a cross-sectional study that recruited the primary caregivers of
healthy 5-year old children in Dunedin, and combined the data with previously conducted
EAT5 studies based in Wellington, Auckland and Dunedin. Brief demographic data were
collected from both the primary caregiver and child at baseline, and the height and weight of
the child were also measured. Primary caregivers completed a weighed diet record on their
child’s food and beverage intake over three non-consecutive days, including one weekend
day, conducted over approximately four weeks. A food frequency questionnaire was
completed twice, once at baseline and again approximately four weeks later. Foods were
classified as either ‘everyday’, ‘sometimes’ or ‘occasional’ based on the Food and Beverage
Classification System. The dietary assessment software, Kai-culator, was used to enter and
analyse the data from the weighed diet records.
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Results: Seventeen children were recruited as part of the EAT5 Non-core phase of the EAT5
study, achieving a final combined sample size of 99. The results are presented for the total
sample of 99 children. The mean contribution of ‘occasional’ foods to total energy intake was
39%. ‘Occasional’ foods also contributed 29% of protein, 36% of carbohydrate, 49% of fat,
47% of sodium and 22-39% of calcium, iron, zinc and vitamin C. A significant inverse trend
was observed between proportion of energy from ‘occasional’ foods and absolute intakes of
protein (p = 0.002) and zinc (p = 0.009). ‘Everyday’ foods contributed 31% of total energy
intake and the greatest proportion of carbohydrate (37%), sugars (41%), iron (38%), zinc
(35%), and vitamin C (68%). ‘Sometimes’ foods contributed 30% of total energy intake and
the greatest proportion of protein (37%) and calcium (42%). No statistically significant
differences were observed between weight status and percentage of energy from ‘occasional’
foods (p = 0.068). However, the intake of ‘everyday’ foods was significantly lower for those
children living in the most socio-economically deprived areas than for children living in the
least deprived areas (p = 0.024).

Conclusion: ‘Occasional’ foods were consumed well above the recommended amounts by
five-year old children in New Zealand, regardless of weight status. The high percentage of
energy, sodium and saturated fat contributed by ‘occasional’ foods and their negative
association with protein and zinc intakes suggests the need for improved recommendations
regarding ‘occasional’ food intake for parents of five-year old children.
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Preface
The study design and concept were developed by supervisors Associate Professor AnneLouise Heath and Professor Rachael Taylor. The supervisors applied for ethical approval and
oversaw all aspects of this study. Liz Fleming provided guidance and assistance for the use of
dietary analysis software, Kai-culator. Biostatistician Dr Jill Haszard completed the majority
of the statistics.

Under supervision, the candidate completed the following for the 17 EAT5 Non-core
participants:
•

Updated recruitment posters and flyers, advertising and recruitment tracking sheets,
recruitment cover letter, and map to the appointment room.

•

Updated advertising, recruitment and measurement protocols.

•

Conducted all advertising and recruitment activities as per the advertising and
recruitment protocols.

•

Scheduled two appointments with participants (including arranging room booking).

•

Conducted first and second appointment, as per the first and second visit protocols.

•

Took anthropometric measurements (height and weight) at the first appointment, as
per the measurement protocol.

•

Organised supermarket vouchers for participants.

•

Entered weighed diet record data into dietary assessment software, Kai-culator, under
the guidance of Liz Fleming.

•

Entered demographic and anthropometric data into an existing Microsoft Excel
spreadsheet containing data from the previous EAT5 studies.

•

Determined the New Zealand Deprivation Index for each participant based on their
home address.
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•

Calculated BMI percentiles, based of Centres for Disease Control and Prevention
growth charts.

•

Wrote and posted participant results letter, including growth measurements and
nutrient analysis, to each participant at the end of the study.

Under supervision, the candidate completed the following for previously collected EAT5
data:
•

Updated the diet records to FOODFiles 2014, which involved manually re-entering
and re-selecting all recipes consumed by participants, and manually updating food
items that had change food identification code.

•

Re-entered every sandwich consumed by the EAT5 participants as a recipe (rather
than individual food items), so sandwiches could be classified as a whole food.

•

Re-entered every drink made as a recipe into individual ingredients.

With the guidance of Rachael, Anne-Louise and Liz, the candidate classified all foods
consumed by the 99 EAT5 participants as ‘everyday’, ‘sometimes’, or ‘occasional’ in the Kaiculator database:
•

Developed the system to classify foods as ‘everyday’, ‘sometimes’ or ‘occasional’
based on the Food and Beverage Classification System.

•

Developed ‘nutrient per 100g criteria’ for all foods that had ‘nutrient per serve
criteria’ in the Food and Beverage Classification System.

•

Manually re-ordered the FOODFiles 2014 Unabridged Data in a Microsoft Excel
spreadsheet, so that all food items were in the appropriate Food and Beverage
Classification System categories.
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•

Added the Adult Nutrition Survey recipes and the EAT5 recipes to the FOODFiles
2014 Unabridged Data Microsoft Excel spreadsheet, so that all foods consumed by the
EAT5 participants could be classified.

•

Developed formulas within Microsoft Excel and applied them to all food items in
order to classify all foods based on their macro- and micro- nutrient information.

•

Manually classified all foods in the ‘meat poultry and eggs’ category according to the
Plant and Food Research definition of ‘lean’ and ‘non-lean’.

•

Manually classified all canned fruit.

•

Exported the amount of dried fruit and nuts children consumed by EAT5 participants
to calculate the average serving size of these foods. This was in order to classify ‘dried
fruit’, ‘dried fruit, nut and seed mixtures’ and ‘vegetable and/or fruit derived
products’, as the classification criteria for these categories were dependant on serving
size.

The candidate calculated means and standard deviations for demographic and anthropometric
data using Microsoft Excel.
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1 Introduction
‘Non-core’ foods contain considerable amounts of saturated fat, sugar, sodium and energy
while providing limited fibre, protein and essential micronutrients. High levels of intake of
these foods may contribute to over consumption of energy and thus increase weight (1). ‘Noncore’ foods may also displace more nutritious foods, leading to low intakes of some
micronutrients (2, 3), a particular issue for young children because of their rapid growth and
development (4). Information about the consumption of ‘non-core’ foods by New Zealand
children is critical, given the high prevalence of overweight and obese children in New
Zealand (31.8%) (5), and evidence that poor eating habits can continue into later childhood
and adolescence (4).

However, investigating ‘non-core’ food consumption is difficult as there is no consensus on
how to define ‘non-core’ foods. The terms ‘low nutrient, energy-dense’, ‘discretionary’,
‘extra’, ‘high, fat, sugar and salt’ (HFSS) foods have all been used to describe essentially the
same grouping of foods. Furthermore, different methods have been used to classify foods,
resulting in some key foods being variably classified in a range of studies. This mainly applies
to the classification of foods that provide essential nutrients to the diet but could be consumed
in a healthier form; such as full-fat milk, fatty meat and dried fruit. All of these foods are
nutrient dense, but contain more fat or sugar than their healthier counterparts; i.e. low-fat
milk, lean meat and fresh fruit.

Despite differences in terminology and classification, it is clear from international research
that children from high-socioeconomic status countries are consuming excessive amounts of
‘non-core’ food (6-9). Conversely, the contribution that ‘non-core’ foods make to the diets of
New Zealand children is unknown. Studies investigating the diets of New Zealand children
have focused on subsets of ‘non-core’ foods such as confectionary or fizzy drink, rather than
1

the cumulative intake of all ‘non-core’ foods. Furthermore, the guidelines surrounding ‘noncore’ food consumption by New Zealand children could be considered vague. The New
Zealand Ministry of Health states that “foods high in fat sugar or salt should be consumed
occasionally (less than once a week)” (4). The guidelines do not give a definition of ‘high’
nor an appropriate serving size for these foods that can be consumed ‘occasionally’. If weight
status or diet quality are influenced by ‘non-core’ food consumption, more specific
recommendations could be beneficial.
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2 Literature review
2.1 Search methods
A search strategy was developed to identify studies that reported on the ‘non-core’ food
intake of children. The electronic databases of CINAHL (from 1976 to October 2016) and
MEDLINE (from 1946 to October 2016) were searched. Studies were identified using the key
terms outlined in Table 2.1. The search was limited to articles published in English. The
reference lists of original articles were also reviewed to ensure all relevant literature was
covered. It should be noted that the literature included comes entirely from highsocioeconomic status countries, and therefore any conclusions made are only relevant to
children of such populations.

Table 2.1 Search strategies and terms used to identify studies
1.

Noncore food$

2.

Non-core food$

3.

Non core food$

4.

Low nutrient energy dense food$

5.

Food/

6.

Low nutrient energy dense

7.

Noncore

8.

Non-core

9.

Non core

10. Extra
11. Discretionary
12. (5) AND (6) OR (7) OR (8) OR (9) OR (10) OR (11)
/ denotes MeSH heading.
Bold denotes final searches used.
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2.2 Terminology used to describe ‘non-core’ foods
As this section will show, there is no consistent terminology used to describe ‘non-core’
foods. Terms such as ‘low-nutrient, energy-dense’ (10), ‘discretionary’ (11) ‘extra’ (2, 12, 13)
and ‘high fat sugar and/or salt’ (HFSS) (4) foods have all been used somewhat
interchangeably in the literature and in dietary guidelines to describe ‘non-core’ foods. Table
2.2 outlines the different terms published papers used to describe ‘non-core’ foods and the
methods researchers have used to classify foods into this group. In this thesis, ‘non-core
foods’ will be used as an umbrella term to encompass all similar terminology used in the
literature. It should be noted that other terms used in the literature such as ‘snacks’ and ‘fast
foods’ do not always include all foods that would be defined as ‘non-core’. The term ‘snack
foods’ focuses on the timing of consumption rather than the types of foods consumed. As a
result, key foods that would be considered ‘non-core’ might be left out of the analysis. For
example, in a study by Gevers et al (14), potato fries eaten at a main meal were not considered
a snack, but are unquestionably a ‘non-core’ food. Additionally, the terms ‘fast foods’ and
‘takeaways’ focus on a subset of ‘non-core’ foods, leaving out large groups of foods such as
confectionary that would also be considered ‘non-core’. In general, the term ‘non-core’
describes foods that fall outside of the four key food groups: (i) breads and cereals, (ii) meat,
fish, poultry and alternatives, (iii) milk and alternatives, (iv) fruit and vegetables; and that are
high in saturated fat, salt and/or sugar, are energy dense, and provide few other essential
nutrients to the diet.
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Table 2.2 Terminology and classification of ‘non-core’ foods in the literature
Study

Term used to
describe ‘noncore’ foods
Desserts, sweets,
sweetened
beverages, and
salty snacks

Method used to classify ‘non-core’ foods

Sweetened
beverages,
desserts, sweets
and salty snacks

As for Fox et al (2004) (15), with food groups updated and
expanded to incorporate new foods and beverages reported.

Munoz et al
(1997) USA
(17)

Discretionary fat
and added sugar

An (2016) USA
(18)

Discretionary
food

Sui et al
(2016)
Australia (1)

Discretionary
foods and
beverages

Byrne et al
(2014)
Australia (19)
Rangan et al
(2007)
Australia (12)
Rangan et al
(2010)
Australia (7)
Webb et al
(2006)
Australia (2)

Discretionary
items

Foods were assigned to 5 major food groups (fruit, vegetables,
grain, dairy, meat/meat alternates). Mixed foods were
disaggregated into their ingredients then assigned to the
appropriate food group. Discretionary fat and added sugars were
then calculated. Discretionary fat was defined as the difference
between the amount of fat consumed, and the amount that would
have been consumed had the leanest choices been made and no
fat added in cooking. Added sugars were defined as sugars that do
not occur naturally in foods.
Food grouping system where entire food groups listed in the
United States Department of Agriculture Food and Nutrient
Database for Dietary Studies were classified as ‘discretionary’
foods. The ‘discretionary’ food category was a combination of the
‘salty snacks’ and ‘sweet snacks’ food groups.
All foods/beverages in AUSNUT2013 database were defined as
either ‘discretionary’ or ‘core’ by the Australian Bureau of
Statistics. Classification was in line with the Australian Guide to
Healthy Eating (AGHE) definitions of ‘discretionary’ and core’ (see
section 2.3).
Food grouping system where entire food groups listed in
FoodWorks nutrient analysis program (based on AUSNUT2007)
were classified as ‘discretionary items’.
Fat and sugar cut points were determined using the examples of
‘extra’ foods listed in the AGHE. Foods which exceed their assigned
cut points were classified as ‘extra’ foods.
As for Rangan et al (2007) (12).

Kant (2003)
USA (3)

Low nutrient
density

Briefel et al
(2009) USA
(10)

Low-nutrient,
energy-dense

Fox et al
(2004) United
States of
America (USA)
(15)
Fox et al
(2010) USA
(16)

Extra foods
Extra foods
Extra foods

Food grouping system whereby all foods that were in ‘desserts and
sweets’, ‘other sweets’, ‘sweetened beverages’ and ‘salty snacks’
groups were combined for analysis.

Food grouping system guided by the AGHE, where entire food
groups listed in the SERVE nutrient analysis program (based on the
Australian Composition of Food Database) were classified as ‘core’
or ‘extra’ foods, with some exceptions.
Foods were assigned into 5 major food groups (fruit, vegetables,
grain, dairy, and meat). Mixed foods were disaggregated into their
ingredients then assigned to the appropriate food group. Foods
excluded from the 5 main food groups were grouped into the ‘low
nutrient density’ group. For example, pizza is broken down into
bread, cheese, processed meat and tomato, with only the
processed meat being included in the low nutrient density group.
Foods and beverages were classified as low-nutrient, energydense, as defined by United States Department of Agriculture
school meal regulations.
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Study

Bell et al
(2005)
Australia (9)
Grimes et al
(2014)
Australia (20)
Schrempft et
al (2013)
United
Kingdom (21)
Krebs-Smith et
al (2010) USA
(22)

Reedy and
Krebs-Smith
(2010) USA
(23)
Poti et al
(2013) USA
(24)
Slining and
Popkin (2013)
USA (6)

Term used to
describe ‘noncore’ foods
Non-core
Non-core

Non-core

Solid Fat and
Added Sugars

Solid Fat and
Added Sugars

Method used to classify ‘non-core’ foods

Guided by the AGHE, foods and beverages were classified as ‘core’
and ‘non-core’. Where the distinction was not clear, a consensus
opinion was reached.
Guided by the AGHE, the research team assigned each individual
food/beverage listed in the AUSNUT 2007 food composition data
base as either ‘core’ or ‘non-core’.
‘Core’ and ‘non-core’ food groups were guided by the AGHE.

The MyPyramid Equivalents Database is used to disaggregate
reported foods into their component ingredients and then assign
these dietary components to food groups. MyPyramid Equivalents
Database is then used to calculate all solid fat and added sugar.
Solid fat is defined as any fat above what would have been
consumed if the leanest choice been made and/or no fat was
added in cooking. For example, the skim milk portion of whole milk
counts as part of the milk food group and the fat portion (above
what is in skim milk) counts towards the solid fat group. Added
sugars are defined as any sugars that do not naturally occur in
foods.
As for Krebs-Smith et al (22).

Solid Fat and
Added Sugars

As for Krebs-Smith et al (22).

Solid Fat and
Added Sugars

As for Krebs-Smith et al (22).

2.3 Classification of ‘non-core’ foods
To assess the contribution ‘non-core’ foods make to the overall diet, all foods reported in 24hour diet recalls or weighed diet records (WDR) need to be classified as either ‘core’ or ‘noncore’. However, in addition to the many terms used in the literature to describe ‘non-core’
foods, there is a lack of consensus over how to classify foods as such. The Australian Guide
to Healthy Eating (AGHE) defines ‘discretionary choices’ as foods and beverages that are
“not essential” in the diet (11). Within the 2013 Australian Dietary Guidelines Educators
Guide examples of ‘discretionary choices’ are provided (25). These examples of
‘discretionary choices’ or ‘extra’ foods (as they were termed in the previous dietary
guidelines) often form the basis for classifying ‘non-core’ foods in the literature (1, 2, 7, 9,
6

12, 20, 21, 26). While this list is part of the Australian dietary guidelines, studies outside of
Australia have also used it to classify ‘non-core’ foods (8, 18, 21, 27). However, even with
this somewhat agreed upon basis for classification of ‘non-core’ foods, studies have used a
variety of methods to finalise their groupings.

Several studies have used the AGHE list of ‘extra’ foods to classify foods as ‘non-core’, and
then finalised groupings based on a consensus formed by the research team (9, 20). For
example, Bell et al (9) made the decision to classify any fish that was battered as ‘non-core’,
even though the AGHE classifies fish as a ‘core’ food. Other studies used fat and sugar cut
points that were developed for the list of ‘extra’ foods in the AGHE (7, 12, 13, 28). However,
this method can also produce some uncertainty. For example, it was determined that any cake
that contained more than 15 g of fat and 20 g of sugar per 100 g would be classified as ‘noncore’. While the methods are not explicit, the way in which Rangan et al (12) explain their use
of cut-offs means it may be possible to have cakes below these cut-offs, and therefore some
cakes classified as a ‘core’ food. In theory, as the cut-offs are based on the ‘average’ nutrient
content of a food, it is feasible that many cakes would fall below these cut-offs and thus be
classified as ‘core’ foods. Additionally, these cut-offs do not consider sodium, saturated fat or
energy density, which are often components of concern in ‘non-core’ foods. These
components that the cut-off system fail to address may have been considered by research
teams such as Bell et al (9), who grouped foods based on expert consensus. While using
nutrient cut-offs is undoubtedly a more objective system, it may only be appropriate if more
comprehensive classification criteria are also used.

The Food and Beverage Classification System (FBCS) provides a nutrient cut-off system
which takes into account saturated fat, sodium, fibre and sugar content, as well as the energy
density of foods (29). The FBCS was developed to support healthy eating environments in
7

New Zealand schools (29), and therefore provides a cut-off system appropriate for foods
consumed by New Zealand children. In contrast to the majority of classification systems used
in the literature, the FBCS has three categories: ‘everyday’, ‘sometimes’ and ‘occasional’
foods. ‘Everyday’ and ‘occasional’ foods are undoubtedly ‘core’ and ‘non-core’ foods
respectively. However, the addition of a third intermediate, category provides a way to
classify foods which are not definitely ‘core’ or ‘non-core’, potentially enabling a more
accurate representation of the foods contributing to the diets of children.

Alternatively, several studies have used a food grouping system to classify foods as ‘core’ or
‘non-core’ (2, 15, 16, 18, 19). Despite some differences, these studies use the same principle
method to classify foods. The nutrient information for foods is coded within various food
composition databases. These databases have predefined categories which group similar foods
and beverages based on their usage and nutrient content. The categorisation of these food
composition databases allows researchers to classify entire categories as ‘core’ or ‘non-core’
for analysis (2, 15, 16, 18, 19). For example, An (18) grouped all foods in the ‘sweet snacks’
and ‘savoury snacks’ categories to form a broader ‘non-core’ food group. The food grouping
system is a simpler way to classify ‘non-core’ foods rather than using nutrient cut-offs.
Additionally, when comparing results from two analyses using the same set of dietary data
but different classification methods, food grouping has been found to determine an amount of
energy contributed by ‘non-core’ foods that is comparable to the more complex fat and sugar
cut-off method (13). While the food grouping system may be able to determine a relatively
accurate contribution of energy from ‘non-core’ foods to the diet, this is a result of
misclassification of both ‘core’ and ‘non-core’ foods. For example, Rangan et al (13)
classified all foods in the ‘cereal-based’ category as ‘non-core’, including foods that would
typically be considered ‘core’ such as pasta and rice dishes. In contrast, all foods in the ‘milk
products’ category were classified as ‘core’, including cream, which would typically be
8

considered ‘non-core’. Additionally, depending on what categories the research team decide
to allocate as either ‘core’ or ‘non-core’, there will be differences. For example, some studies
classified fried potato as ‘non-core’ (2, 18, 19) while others included fried potato in the
vegetable category (15, 16). This indicates that some form of nutrient criteria may be required
in addition to a food grouping system to ensure foods are not misclassified.

Recently the Australian Bureau of Statistics classified all foods in the AUSNUT2013 database
as either ‘core’ or ‘non-core’ (30). In short, foods in the AUSNUT2013 database are grouped
into major, sub-major, and minor food groups, individual foods are identified by an eight-digit
code (30). An example would be: major group = bread and cereal products; sub-major = pasta
and pasta products; minor = filled pasta. The majority of foods were classified as either ‘core’
or ‘non-core’ at the minor group level (30). For example, using the minor level, fruit drinks
were classified as ‘non-core’, while fruit juices were classified as ‘core’. In some cases, it was
not possible to classify foods as ‘non-core’ at the minor level. Consequently, some individual
foods (at the 8-digit level) were classified based on nutrient profiles, considering saturated fat,
sodium and sugar (30). For example, the majority of food items in the minor group ‘beef,
crumbed, battered, meatloaf or patty type with cereal and/or vegetables’, were classified as
‘core’. But, within this minor group the individual food ‘hamburger, no roll, beef patty, with
cheese, fast food chain’ was classified as ‘non-core’ based on its nutrient content (31). This
classification combines the accuracy of a nutrient cut-off system, with the simplicity of a food
grouping system to achieve a consistent and objective way to classify ‘non-core’ foods. This
classification system was used by Sui et al (1) in a recent study to assess the ‘non-core’ food
consumption of Australian adults using the 2011–12 National Nutrition and Physical Activity
Survey data. To date, there are only limited results presented by the Australian Bureau of
Statistics regarding children’s ‘non-core’ food intake from this dataset (32).
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Studies based on United States of America (USA) national nutrition survey data differ
somewhat in their classification of ‘non-core’ foods. For example, in a study by Kant (3)
foods are broken down into their individual ingredients. This means that the components of
mixed dishes such as meat pies were broken down, so that the pastry and gravy content were
classified as ‘non-core’ and the meat content was classified as ‘core’ (13). In contrast, other
studies (2, 9, 12, 13, 18, 19) would have simply allocated the entire weight of the meat pie to
the ‘non-core’ food category, thus resulting in higher energy and nutrient intakes derived from
‘non-core’ foods (13). Subsequent studies based in the USA (6, 17, 22-24) have taken
disaggregation of mixed dishes one step further and calculated all calories from ‘solid fats and
added sugars’ (SoFAS) (see Table 2.2). The argument could be made that separating meals
and individual foods into their components may provide a more accurate representation of the
contribution ‘non-core’ foods make to energy and nutrient intake. However, foods are
consumed as a whole. Thus, categorising whole foods as either ‘core’ or ‘non-core’, rather
than their components, enables more practical dietary advice to be given. For example, it
would be more useful to classify potato fries as a ‘non-core’ food, rather than classifying the
fat content as ‘non-core’, and the potato content as ‘core’.

In addition to studies using dietary data collected from 24-hour diet recalls and WDRs, many
studies use Food Frequency Questionnaires (FFQs) to assess the ‘non-core’ food consumption
of their participants (27, 33-38). The use of FFQs allows for a simpler classification of ‘core’
and ‘non-core’ foods, as dietary data generated from FFQs come from a generic list of foods.
For example, the Children’s Dietary Questionnaire which is used by a number of studies (35,
37), gives a score for ‘non-core’ food intake based on the frequency of consumption of items
from a list of common ‘non-core’ foods (39). In contrast, dietary data generated from 24-hour
recalls and WDRs requires classification of each individual food consumed by participants.
While FFQs may provide an easier way to classify foods as ‘core’ or ‘non-core’, the accuracy
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of the nutritional information generated is lower than other dietary assessment methods (40).
Ideally any study looking to investigate the consumption of ‘non-core’ foods would gather
dietary data from WDRs or 24-hour diet recalls.

The lack of a clearly defined measure of ‘non-core’ foods in the research makes it difficult to
compare findings. For research to progress in New Zealand, it is evident that a more
comprehensive classification of ‘non-core’ foods is needed. The FBCS uses a nutrient cut-off
system for whole foods, therefore providing an objective and practical classification of ‘noncore’ foods. Additionally, it takes into account the major nutrient components that are of
concern in ‘non-core’ foods and are appropriate for foods consumed by New Zealand
children. The use of three categories, such as in the FBCS, has the potential to minimise
misinterpretation of results which can arise from foods which do not quite fit in either the
‘core’ or ‘non-core’ categories. Rather than treating foods as ‘good’ or ‘bad’ the use of three
categories means there is a place for foods that should not necessarily make up the bulk of the
diet, but still make an important contribution to essential nutrient intake.

2.4 ‘Non-core’ food recommendations for children
National dietary guidelines, like the published literature on dietary intake, do not provide a
clear definition for ‘non-core’ foods. Instead, most guidelines focus on recommendations
regarding foods that should make up the basis of a healthy diet i.e. ‘core’ foods. They
generally recommend consumption of a variety of foods from four or five key food groups: (i)
breads and cereals, (ii) meat, fish, poultry and alternatives, (iii) milk and alternatives, (iv) fruit
and/or (v) vegetables (4, 11, 41, 42). Information regarding serving sizes and the number of
recommended servings of the key food groups is usually provided. However, dietary
guidelines often lack clear guidance regarding what foods are considered ‘non-core’, and
quantities of these foods that can be included in a healthy diet. Table 2.3 outlines the different
recommendations countries give regarding ‘non-core’ food intake for children. The New
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Zealand, Australian, USA and United Kingdom (UK) dietary guidelines all state that foods
high in saturated fat, added sugar and/or salt should be limited in the diet – these foods could
be viewed as ‘non-core’ (4, 11, 41, 42). However, the guidelines do not define ‘high’, so what
a high saturated fat, sugar or salt food requires interpretation. While these dietary guidelines
lack nutrient criteria for high fat, sugar and/or salt foods, they do all list examples of foods
that should be limited in the diet, sharing similarities such as confectionary and sugar
sweetened beverages. Where dietary guidelines differ is their recommendations regarding
quantity and frequency of ‘non-core’ foods that can be included in a healthy diet.

Table 2.3 Country specific dietary guideline recommendations for ‘non-core’ food intake
Country

Dietary Guideline

Term used for
‘non-core’ food

Recommended intake

New Zealand
(4)

Prepare foods or choose preprepared foods, snacks and
drinks that are: low in fat,
especially saturated fat; low in
sugar, especially added sugar;
low in salt.
Limit intake of foods
containing saturated fat,
added salt, added sugars and
alcohol.

“High fat, sugar,
salt foods”

High fat, sugar or salt foods should be
enjoyed occasionally (less than once a
week).

“Discretionary
choices”

Children up to eight years of age:
“[discretionary choices are] best
avoided” or limited to no more than ½
serve/day, unless the child is taller/and
or more active: 0-2 serves per day.

Australia (11)

Older children and adolescents: 0-2½
serves/day.
Older adolescents who are growing
and/or very active: up to 3 serves/day.
United
Kingdom
(42).
United States
of America
(41)

Foods high in fat, salt and
sugars – eat less often and in
small amounts.
Limit calories from added
sugars and saturated fats and
reduce sodium intake.

“Foods high in fat,
salt and sugars”
“Calories for other
uses”

1 serve = 600kJ
Eat less often and in small amounts.
Depending on their calorie allowance
and dietary pattern, children up to 18
years of age can have 100-550kcal/day
from ‘calories for other uses’.

The USA and UK dietary guidelines give limits on the total amount of certain nutrients
individuals should consume in a day. The UK guidelines recommend that children should
consume less than 20 g of saturated fat and less than 6 g of salt per day, and depending on the
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age of a child, less than 19-30 g of sugar per day (42). The USA guidelines specify that
children should consume no more than 10% of calories from each of added sugar and
saturated fat, and depending on the age of the child, less than 1500-2300 mg of sodium per
day (41). However, to determine whether these recommendations are being met, someone
would have to calculate the total amount of sugar, saturated fat and salt consumed over a day.
It would be more helpful to give recommendations for actual foods, rather than nutrients.

Additionally, the USA guidelines specify the amount of energy that should come from
‘calories for other uses’ (41). The guidelines allocate a number of servings from each of the
main food groups that an individual will need to consume to meet their nutrient needs. Once
nutrient needs have been met through consuming foods from the main food groups, there is a
small number of calories left over termed ‘calories for other uses’ i.e. any foods with added
fats, sugars, refined starches or salt. The guidelines recommend that 8-19% of daily energy
intake could come from ‘calories for other uses’ for children aged 1-18 years. However, the
American term ‘calories for other uses’ does not just include contributions from common
‘non-core’ foods such as confectionary, it also includes foods in the major food groups that
are consumed in higher-fat or higher-sugar forms (e.g. whole milk, or meat prepared with
added fat). Therefore, a child could meet their allowance for ‘calories for other uses’ through
drinking whole milk rather than consuming any typical ‘non-core’ foods such as potato chips.
In contrast, the Australian dietary guidelines allowance for ‘discretionary’ food intake is
estimated to provide 5-20% of daily energy intake for children aged 4-18 years (11).
However, the Australian term ‘discretionary’ food only includes whole ‘non-core’ foods i.e.
fat from whole milk would not be considered a discretionary food.

The New Zealand dietary guidelines for children lack explicit criteria for both the
recommended frequency and quantity of ‘non-core’ food intake, simply stating that high fat
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sugar and/or (HFSS) foods should be “enjoyed occasionally (less than once a week)” (4). This
leaves it up to the consumer to decide how much of any given HFSS food is appropriate to be
consumed “less than once a week”. The Australian dietary guidelines provide the clearest
guidance regarding the quantity of ‘non-core’ foods that can be included in a healthy diet.
These guidelines provide a defined serving size of ‘non-core’ foods and a specific number (or
a range) of servings that are acceptable in the diet (see Table 2.3).

2.5 ‘Non-core’ food intake of children
2.5.1 Proportion of children consuming ‘non-core’ food
Differences in dietary assessment methods, age of participants, and classification of foods as
‘non-core’ make it difficult to form valid conclusions regarding the proportion of children
consuming ‘non-core’ foods. Studies vary in dietary collection methods; most using 24-hour
recall data (12, 16, 19), although others have used FFQs (36) or the gold standard dietary
collection method of 3-day WDRs (2). Furthermore, the age of the participants differs
between studies, some reporting on infants (2, 16, 19, 36), with others including all children
aged 2-18 years (12). Nevertheless, all studies report that the majority (85-99.9%) of children
consumed at least one ‘non-core’ food during the recording period (2, 12, 16, 19, 36). Those
studies reporting slightly lower proportions of participants (86% (16) and 91% (19))
consuming ‘non-core’ foods, had methods of questionable quality. For example, Fox et al (16)
did not include fried potato in the ‘non-core’ category. As fried potato has been consistently
shown to be a highly consumed ‘non-core’ food (2, 12, 23, 43, 44) excluding it from the ‘noncore’ food category may have considerably lowered the number of participants consuming
‘non-core’ food on any given day. Similarly, Byrne et al (19) excluded sweetened beverages
from the ‘non-core’ foods category, which again is likely to have reduced the proportion of
participants reported to be consuming ‘non-core’ foods. In contrast, both Rangan et al (12)
and Webb et al (2) used a comprehensive classification system for ‘non-core’ foods.
Therefore, their reports that 99.8% of children were consuming at least one ‘non-core’ food in
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the 24-hour recall (12), and 99.9% were consuming at least one ‘non-core’ food during the 3day recording period (2), may be the most accurate representation of ‘non-core’ food intake in
children. If similar results are seen in New Zealand children, this would demonstrate that
nearly all New Zealand children are not meeting the dietary guideline to consume ‘non-core’
foods “less than once a week”.
2.5.2 Contribution of ‘non-core’ foods to energy intake of children
In addition to reporting the proportion of children consuming ‘non-core’ foods, studies have
assessed the ‘non-core’ food intake of children by looking at the contribution ‘non-core’
foods make to total daily energy intake. The ‘non-core’ foods that contribute the most to
energy intake are similar between studies, including cereal-based products such as biscuits,
cakes, pastries, and pizza, as well as fried potato and sweetened beverages (2, 12, 23, 43, 44).

When looking at the total intake of all ‘non-core’ foods, three Australian studies based on
1995 National Nutrition Survey data found ‘non-core’ food contributed almost identical
amounts of energy to the diets of children aged 2-18 years: 40.9% (12), 42.3% (13), and 41%
(9), despite using slightly different classification systems. Subsequent studies, using more
recent Australian national nutrition survey data continue to find excessive consumption of
‘non-core’ foods. In 2007 ‘non-core’ foods made up 35% of total energy intake among
children aged 2-16 years (7), and preliminary results from the 2011-2012 National Nutrition
and Physical Activity Survey estimates ‘non-core’ foods provided 37% of energy among
children aged 2-18 years (32). Although both these more recent results demonstrate a decline
from the 1995 national nutrition survey, this level of consumption is still considerably higher
than the recommended limit of 5-20% of energy intake set by the AGHE (25).

Studies based on USA national nutrition survey data have also reported higher than
recommended consumption of ‘non-core’ foods among children. A study by Kant, using data
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from the third National Health and Nutrition Examination Survey, showed that ‘non-core’
foods contributed 30.6% of daily energy to the diets of American children and adolescents
aged 8-18 years (3). The slightly lower proportion of energy from ‘non-core’ foods in this
study, as compared to results from Australian studies, is likely a result of foods being
disaggregated into individual food components (see Table 2.2). Since then, studies in the
USA have used a more stringent classification of ‘non-core’ foods, identifying all solid fats
and added sugars (SoFAS) in foods (such as the fat content of full fat milk) (see Table 2.2).
This focus is in line with the American Dietary Guidelines that recommend limiting ‘calories
for other uses’ i.e. calories from SoFAS. The difference in classification of ‘non-core’ foods
between studies creates difficulties interpreting the results, highlighting the need for one
comprehensive and consistent classification system. Nevertheless, the contribution that
SoFAS make to total daily energy intake can be seen as a proxy for ‘non-core’ food
consumption among American children. Early results indicated high consumption of SoFAS;
such that they contributed 40% of daily energy intake among children aged 2-19 from 19891991 (17). Consumption of SoFAS remained high so that from 2003-2004 mean SoFAS
intake among USA children was estimated to provide 39% of total energy (23). This level of
consumption was subsequently calculated to exceed the maximum recommendation for
‘calories for other uses’ for 99.9% of children aged 2-8 years, and for over 90% of children
aged 8-18 years (22). Despite a decline to 33% in 2009–2010 (6), average SoFAS intake
remains substantially higher than the recommended 8-19% of daily energy intake from
‘calories for other uses’ for children aged 1-18 years (41).

Several studies in younger children have found ‘non-core’ foods contributed considerably less
energy to their diets: only 9% in infants aged 12-16 months (19) and 26.5% in children aged
16-24 months (2). These lower results are consistent with the finding that the percentage of
energy contributed by ‘non-core’ foods increases with age (12, 16). Rangan et al showed this
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with a statistically significant trend: ‘non-core’ food contributed 33% of total daily energy in
Australian 2-3 year olds, 40% in 4-7 year olds, and 43% in 8 -18 year olds (12). Preliminary
results from the Australian 2011-12 National Nutrition and Physical Activity Survey also
indicate a trend for increasing ‘non-core’ food intake with age, with ‘non-core’ foods
increasing from contributing approximately 30% of energy to the diets of 2-3 year olds to
41% in 14-18 year olds (32). However, in contrast, Munoz et al (17) and Kant (3) have found
no differences in ‘non-core’ food intake between various age groups of children.

To date, no studies in New Zealand have assessed the cumulative contribution of ‘non-core’
foods to the diets of children. Instead, studies investigating the diets of New Zealand children
have focused on subsets of ‘non-core’ food. Data from the 2002 Children’s Nutrition Survey
show New Zealand children consume some ‘non-core’ foods regularly: 85% of children
consumed chips once per week, and 50% of children consumed chocolate, confectionary,
biscuits or soft drinks at least once a week (45). However, what is not known is the total
amount of ‘non-core’ foods that are eaten by New Zealand children daily, and what
contribution these foods make to total energy intake.

2.6 Nutritional implications of ‘non-core’ food intake
2.6.1 Impact of ‘non-core’ food consumption on nutrient intake
Given the high consumption of ‘non-core’ foods by children, it is important to know the effect
they have on nutrient intake, total energy intake and weight status. It has been consistently
shown that ‘non-core’ foods provide a high proportion of energy, fat, and sugar relative to
their micronutrient and protein contributions (2, 12, 43, 44). Early studies in this area found
that generally the highest sources of micronutrients and protein were ‘core’ foods, while ‘noncore’ foods ranked highly as sources of energy, carbohydrate and fat (44). Comparable results
were seen more than 10 years later by Keast et al, reporting that ‘core’ foods ranked highly as
major sources of energy but also provided a variety of other nutrients such as calcium and
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potassium, while ‘non-core’ foods also ranked highly as sources of energy and provided
substantial amounts of fat, added sugar and few other nutrients (43). Rangan et al have
quantified the nutrients ‘non-core’ foods provide, showing that they contributed 40-55% of
total energy, fat and sugar intake, while only contributing 15-30% to total micronutrient and
protein intake (12). Similar results were seen by Webb et al who found that on average ‘noncore’ foods provided 15.1% of total micronutrient intake (excluding sodium), yet provided
approximately 30% of energy and total sugar and fat intake (2). Overall, ‘non-core’ foods
seem to be a major source of energy, fat and sugar in children’s diets but are not necessarily a
rich source of protein and micronutrients, other than sodium.

It is therefore not surprising that high consumers of ‘non-core’ foods have been reported to
have lower intakes of micronutrients compared to children consuming fewer ‘non-core’ foods
(2, 3). Webb et al found intakes of micronutrients were significantly lower for Australian
children in the highest quintile of consumption of ‘non-core’ foods; particularly calcium,
magnesium, phosphorus, potassium, zinc, beta-carotene, retinol, vitamin A and riboflavin (2).
Kant (3) reported that USA children in the highest tertile of ‘non-core’ food intake were less
likely to meet the Estimated Average Requirements (EARs) for vitamin C, folate, vitamin B6,
vitamin A, magnesium, iron, and zinc. In contrast, Chai et al (36) found that children who met
the EARs for vitamin A, thiamin, folate, calcium, iron and zinc actually consumed more ‘noncore’ foods than children not meeting the EARs. However, these findings may be a result of
these high ‘non-core’ food consumers consuming more of all foods, rather than being a direct
association between ‘non-core’ food consumption and micronutrient intake per se.

The published literature on the impact of ‘non-core’ food intake on nutrient intake is limited,
but suggests that there is potential for ‘non-core’ foods to displace ‘core’ foods and
consequently reduce micronutrient intake.
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2.6.2 Association between ‘non-core’ food consumption, energy intake and weight status
Given that ‘non-core’ foods have been shown to provide a considerable amount of energy to
the diets of children, it could be expected that high consumers of ‘non-core’ foods would have
higher energy intakes. However, the results in relation to ‘non-core’ food intake, energy
intake and weight status are at best inconsistent, and more commonly show no association.
Webb et al (2) found no association between higher ‘non-core’ food consumption and body
mass index (BMI) or energy intake in 16-24-month old children. Bell et al (9) found children
aged 2-7 years who were in the healthy weight range consumed a significantly greater
proportion of their energy from ‘non-core’ foods than overweight or obese children, whereas
this association was not apparent in older children aged 8-18 years.

While there are inconsistencies in the reported relationship between ‘non-core’ food intake
and weight status in the international literature, what is clear is that regardless of weight
status, children are consuming large amounts of ‘non-core’ foods. However, this is yet to be
investigated among New Zealand children. For appropriate recommendations concerning
‘non-core’ food intake to be given, as well as to allow future monitoring of intake and
investigation of the long-term health effects of high consumption ‘non-core’ foods,
information on New Zealand children’s current intake of non-core foods needs to be
generated.
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3 Objective statement
The aim of this study was to describe intake of ‘non-core’ foods in a sample of 100 five-year
old New Zealand children.
The specific objectives were to:
1. assign ‘everyday’, ‘sometimes’ and ‘occasional’ classifications to foods in the
FOODfiles New Zealand Food Composition Database;
and in a sample of 100 5-year old New Zealand children to:
2. describe the contribution of ‘everyday’, ‘sometimes’ and ‘occasional’ foods to total
energy intake;
3. determine the contribution of ‘everyday’, ‘sometimes’ and ‘occasional’ foods to
intakes of carbohydrate, sugar, protein, fat, saturated fat, sodium, calcium, iron, zinc
and vitamin C;
4. identify demographic characteristics associated with ‘non-core’ food intake; and
5. determine the ‘categories’ of foods that contribute the most to total energy intake from
‘occasional’ and ‘sometimes’ foods.
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4 Methods
Table 4.1 Glossary of terms
Category

The food group which a food item has been assigned to. It determines the
classification criteria applied to that food item.

Classification criteria

The set of rules used to determine whether a food is ‘everyday’, ‘sometimes’
or ‘occasional’ based on its nutrient information. The criteria differ according
to the food’s category. Based on the Food and Beverage Classification Criteria
(29).

Flavoured milk drinks

Generic term used in this thesis to refer to hot chocolate, Milo, flavoured milk,
smoothies and milkshakes.

FOODfiles

Used to describe a file from The New Zealand Institute for Plant and Food
Research Limited which contains the nutrient composition of foods consumed
in New Zealand.

Food item

Generic term used in this thesis to refer to individual foods and beverages and
recipes. Food items appear as one line in a participant’s diet record.

Kai-culator

Computer software programme developed by the Department of Human
Nutrition, University of Otago, to analyse dietary intake using data from
FOODfiles and other sources. (version 1.15p).

Nutrient information

The macro- and micro- nutrient content of a food item, as determined using
the data available in Kai-culator.

Recipe

Multiple ingredients used to make up a single food item that has one,
calculated, set of nutrient information.

4.1 Study design
This thesis contributes to the wider EAT5 study. The EAT5 study is a cross-sectional study
which has been conducted over three years by five Masters of Dietetics students with the aim
of validating the EAT5 FFQ that is used in the Prevention of Overweight in Infancy study.
The present study, EAT5 Non-core, collected dietary intake, anthropometric and brief
demographic data from 17 five-year old children living in Dunedin, New Zealand. These data
were added to the same data from the EAT5 Fruit and Vegetables, Snacks, Drinks, and Eating
Frequency studies (46-49), achieving a final sample size of 99. Two appointments were
conducted with participants approximately 4 weeks apart. Appointment one collected
demographic, anthropometric and FFQ data. A WDR was completed between the first and
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second appointments. During the second appointment, the WDR was returned and a second
FFQ was conducted. The aim of EAT5 Non-core was to investigate the ‘non-core’ food intake
of five-year old children in New Zealand. In order to do this, every ‘food item’ (see Table
4.1) consumed was assigned to a ‘category’ (see Table 4.1), then category-specific
‘classification criteria’ (see Table 4.1) were applied to determine whether the food item was
an ‘everyday’ ‘sometimes’ or ‘occasional’ food.

4.2 Recruitment and participants
The EAT5 study was granted ethical approval by the Human Ethics Committee of the
University of Otago, Dunedin (Appendix A). The previous EAT5 studies recruited
participants in Dunedin, Wellington and Auckland during 2015 and 2016. The candidate
recruited participants for the present EAT5 Non-core study between February and March
2017 in Dunedin, New Zealand, as per the EAT5 advertising and recruitment protocols
(Appendix B and C). The study was advertised using flyers, emails and various social media
platforms. Full details of advertising placement can be found in Table 4.2. Advertising
tracking sheets were adapted and used to record advertising placement and progress
(Appendix D).

Interested potential participants contacted the candidate via email, Facebook, or telephone to
seek further information about the study. On initial contact, the potential participant was
assigned a study number, and a participant tracking sheet (Appendix E) was used to record
contact details and progress of their participation. Potential participants were then contacted
via email and invited to participate in the study. The email contained further information
about the study including a copy of a consent form and information sheet for both the adult
and child (Appendix F, G and H). They were asked to reply to the email with their contact
details including telephone number and postal address (with one reminder email). When there
was successful contact (after up to three telephone call attempts), eligibility was checked, and
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if the potential participant was eligible and willing to participate, a first appointment was
arranged. The eligibility criteria were:
•

Primary caregiver of a five-year old child.

•

No diagnosed health conditions that would affect the child’s eating or growth.

First and second appointments were conducted at the University of Otago, Nutrition Research
Studies rooms as per the first and second visit protocols (Appendix I and J). In brief, during
the first appointment written informed consent was obtained, height and weight of the child
participant were measured, the EAT5 FFQ and demographic questionnaire were completed,
and instructions on how to complete the WDR were given. A second appointment time was
arranged for after the completion of the WDR. During the second appointment, the EAT5
FFQ was completed for a second time and the WDR was returned. At the end of the second
appointment, participants received a grocery voucher of up to $25 ($5 for each FFQ
completed, and $5 for each day of the WDR completed). At the end of the study, participants
were sent the nutrient analysis from their child’s WDR in the mail (Appendix K).

Table 4.2 List of advertising methods and locations in Dunedin, New Zealand
Advertising Platform
Email

Internet

Flyers

Details
13 Primary schools in Dunedin City
All University of Otago staff and postgraduate students based at the Dunedin
Campus
“Otago Flatting Goods” Facebook page
“Mums of Dunedin” Facebook page
“MDiet 16/17” Facebook page
“Dunedin Mums Freebies” Facebook page
“Dunedin Parents – buy and sell” Facebook page
“Dunedin Flatting Goods” Facebook page
“$100 or less Dunedin, buy, sell and trade page” Facebook page
Purchased Facebook and Instagram advert posted over 2 weeks to parents
living in the Otago region with children aged 4-7, viewed 4,091 times
George Street Normal Primary School
Kaikorai Primary School
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4.3 Non-dietary data collection
4.3.1 Demographic data
Each adult participant completed a demographic questionnaire during the first appointment
(Appendix L). The questionnaire asked the adult participant their date of birth, sex, ethnicity,
parity, Māori tribal affiliations, and their relationship to the child participating in the study.
The questionnaire also asked for the date of birth, sex, ethnicity, Māori tribal affiliations, and
Māori descent of the child participating in the study. Where caregivers identified themselves
or their child as being of more than one ethnicity, ethnicity was prioritised in the following
order: Māori, Pacific, Asian, New Zealand European, and Other. The address of each
participant was obtained during recruitment, and the New Zealand Deprivation Index was
calculated using the mashblock website (50), which is based on the 2013 New Zealand
Census data (51).
4.3.2 Anthropometry
During the first appointment, anthropometric measurements were made and recorded by the
candidate using standard procedures (Appendix M). Each child was asked to remove shoes,
socks, additional layers of clothing, hats and hair ornaments before measurements were taken.
Height was measured using the Leicester Height Measure (Invicta Plastics Ltd, Leicester,
UK) placed with the vertical board against a wall and the base on a hard, flat surface. The
candidate asked the child to stand straight with their feet shoulder width apart, and with their
head, shoulder blades, buttocks, calves and heels touching the vertical board. The candidate
positioned the child’s head in the Frankfurt Plane, and checked the child was in the correct
position before taking measurements. Weight was measured using the Seca Alpha 770
weighing scale (SECA, California, USA) on a hard, level surface. Each child was asked to
stand on the centre of the scales with their feet slightly apart. Both height and weight
measurements were taken twice, alternating between height and weight. A third height
measurement was taken if the first two differed by more than 0.7cm, and a third weight
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measurement was taken if the first two differed by more than 0.1kg. All measurements were
recorded on the anthropometric data sheet (Appendix N). A mean weight and height was
calculated for each child, using only the two closest measurements if a third measurement was
required.

Height and weight were used to determine BMI percentiles. The BMI percentiles were based
on the Centres for Disease Control and Prevention (CDC) growth charts (52). Children who
had a BMI between the 85th and 95th percentile were classified as overweight, and those with
a BMI above the 95th percentile were classified as obese.

4.4 Dietary assessment
4.4.1 FFQ administration
The EAT5 FFQ was administered by the candidate at both the first and second appointment,
as per the instructions in the questionnaire (Appendix O). The candidate verbally asked the
adult participant all the questions, and then recorded the answers. The EAT5 FFQ data were
collected so that the relative validity of the FFQ (compared to the WDR) can be determined in
a further study. FFQ data are not presented in this thesis.
4.4.2 Weighed diet record
Participants were assigned one weekend day and two non-consecutive weekdays, over a 3-4week period to complete the WDR (Appendix P). The first day of recording was the day after
the first appointment. The other two days were assigned as per the WDR recording protocol
(Appendix Q), to ensure all days of the week would be equally represented across the study.

During the first appointment, the candidate taught each adult participant how to weigh and
record the food and beverage intake of their child, as per the WDR instructions (Appendix
P). The candidate also highlighted to the adult participant the questions in the WDR regarding
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the child’s health and supplement intake to be filled out on the recording days, as well as the
supplementary page with resources to assist with estimating food intake when weighing was
not possible. Salter Electronic dietary scales (Salter Housewares Ltd, Tonbridge, UK) and
spare batteries were provided to each adult participant. Reminders were sent via text message
to each adult participant the evening before recording days. During the second appointment,
the candidate checked the WDR to identify and clarify any mistakes, missing information or
illegible handwriting.

4.5 Data entry
4.5.1 Anthropometric and demographic data entry
The candidate entered anthropometric and demographic information from each participant
into an existing Microsoft Excel 15.33 (Microsoft Corporation, Washington, USA)
spreadsheet containing the data from the previous EAT5 studies.
4.5.2 Diet record data entry
A new project for the EAT5 Non-core study was created within Kai-culator (version 1.15p).
Kai-culator includes data from The New Zealand FOODfiles 2014 Version 01 (FOODfiles
2014) (53) and recipes created for the Adult Nutrition Survey 2008/09 (with nutrition
information recalculated using 2014 data). Diet records from the previous EAT5 studies had
been entered into Kai-culator using The New Zealand FOODfiles 2010 Version 01
(FOODfiles 2010) data (54). Because FOODfiles 2014 was available at the commencement of
the EAT5 Non-core study, the decision was made to update the already entered EAT5 diet
records from FOODfiles 2010 to FOODfiles 2014. The several steps required to update the
already entered records are described in Table 4.3. The candidate was responsible for steps
three and four.
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Table 4.3 Steps required to update EAT5 diet records to FOODfiles 2014
Step
1.

Detail
All previously entered EAT5 diet records were imported into a new EAT5 Non-core project in Kaiculator.

2.

The majority of individual food items in these diet records were automatically updated to
FOODfiles 2014.

3.

Foods entered as recipes could not be automatically updated, so the 132 recipes from the previous
EAT5 studies were manually re-entered by the candidate. The cooking method, temperature, time,
moisture retention, ingredients and amounts were copied from the old project’s recipes into the
EAT5 Non-core project, using FOODfiles 2014 data. The old recipes were then deleted out of the
diet records of the participants and replaced with the updated recipes.

4.

Food items that had their nutrient information updated, had changed food identification code from
FOODfiles 2010 to FOODfiles 2014. Therefore, they did not automatically update, so were manually
updated by the candidate. A Microsoft Excel 15.33 (Microsoft Corporation, Washington, USA)
spreadsheet was created containing a list of all the old food identification codes and their
FOODfiles 2014 replacement food using information from an update file provided by Plant and
Food research (55). This spreadsheet was then uploaded to the Food Item Translations function in
Kai-culator, enabling Kai-culator to replace foods with old food identification codes with their
FOODFiles 2014 replacement foods.

The 17 diet records collected by the candidate were entered by the candidate into the EAT5
Non-core project within Kai-culator. For each food or beverage entered into a diet record, the
time consumed (as given by the parent) was entered, and the quantity of each item entered in
grams. Appropriate food items were chosen using the detail and brand information provided
by the participant in the WDR. When a food item was not available in Kai-culator, then a
similar food item, chosen by the candidate, was used. For example, as there were no ground
almonds in Kai-culator, ‘almonds, dried, blanched’ were entered instead. When a similar food
item was not available, and it was assumed that the food item would not significantly change
the nutrition information, then the food item was excluded. For example, herb extracts and
vanilla essence were excluded. Additional rules were applied to all diet records entered by the
candidate. For example, if the participant did not weigh a food item or describe its size, the
medium size was chosen from the default size options in Kai-culator. A full list of all food
item replacements and rules used when entering diet records in Kai-culator is outlined in
Appendix R. However, there was only time to apply this standardised approach to the 17 diet
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records entered by the candidate. The remaining food diaries would need to be checked and
corrected in this way before the findings of the current study could be published.

Recipes were entered by the candidate and calculated using the recipe function in Kai-culator,
where appropriate cooking method, temperature, time, moisture retention percentage and
ingredient retention factors are chosen. The proportion of the whole recipe that the child
consumed was then calculated in grams and entered in the child’s diet record.

4.6

Classifying food items as ‘everyday’, ‘sometimes’ or ‘occasional’

As discussed in the Literature Review (Chapter 2), there is no general agreement on how to
classify ‘core’ and ‘non-core’ foods. For this thesis, foods were classified based on the FBCS
(Appendix S) (Beeby L, Heart Foundation 2016, personal communication) because it takes
into account the major nutrients of concern in ‘non-core’ foods and is based on foods
consumed by New Zealand children. The FBCS classifies foods and beverages as ‘everyday’,
‘sometimes’ or ‘occasional’ foods (rather than ‘core’ and ‘non-core’) based on a category, and
nutrient criteria. The category that a food belongs to determines the nutrient criteria used to
classify the foods. For example, yoghurt falls into the ‘milk-based snack food’ category, and
is classified as an ‘everyday’, ‘sometimes’ or ‘occasional’ food based on its energy, saturated
fat and total sugar content. In contrast, cornflakes are part of the ‘breakfast cereals’ category
and are classified based on their saturated fat, sugar, sodium and fibre content. For the full list
of categories and the nutrient criteria applied to each category see Appendix S. To assess the
nutrient contribution that ‘everyday’, ‘sometimes’ and ‘occasional’ foods made to the diets of
participants, every food item consumed by the EAT5 participants had to categorised by the
candidate and then classified based on the nutrient criteria for that category.
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4.6.1 Recipe re-entry to conform with FBCS categories
The FBCS has classification criteria for ‘filled sandwiches, rolls and wraps’ prepared as
whole foods (rather than individual ingredients). It does not have classification criteria for
‘flavoured milk drinks’ (see Appendix S). The way these foods had been entered into Kaiculator therefore had to be changed:
a) Filled sandwiches rolls and wraps
As the FBCS has a category for ‘filled sandwiches, rolls and wraps’ all such foods had
to be entered as recipes, in order to enable classification of the entire sandwich rather
than classification of the individual ingredients. The candidate identified 205
sandwiches consumed by the 99 EAT5 participants in the WDR hard copies. These
sandwiches were then entered into the recipe function of Kai-culator. Finally, the
individual sandwich ingredients were deleted from the diet records of the participants
and replaced with the newly entered sandwich recipes.

b) Flavoured milk drinks
The FBCS has no classification criteria for flavoured milk drinks. The ‘milk’ category
would not be appropriate as the nutrient criteria are for ‘plain milks’, and therefore do
not include a sugar nutrient criterion (see Appendix S). Consequently, if flavoured
milk drinks were categorised with plain milks, a hot chocolate made with trim milk,
but with 5 tablespoons of hot chocolate powder would be classified as ‘everyday’,
which would not be appropriate. Alternatively, flavoured milk drinks could be placed
in the ‘full-sugar drinks’ category, meaning all flavoured milk drinks would be
automatically be classified as ‘occasional’ (see Appendix S). However, this would
mean that both a smoothie made with ice-cream, syrup and full-fat milk, and a
different smoothie made with bananas, berries and trim milk, would be classified as
‘occasional’. Therefore, flavoured milk drinks were disaggregated into their
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ingredients for classification. In order to do this, the candidate deleted all the
flavoured milk drinks that had been entered as recipes in Kai-culator, and then reentered the ingredients as individual food items, each with its own FBCS category.
4.6.2 Development of ‘nutrient per 100g criteria’
As the FBCS was designed for the school setting, some of the nutrient criteria used to classify
foods depend on the serving size of the food. However, for this thesis standard portion sizes
could not be assumed. Therefore, classification criteria that were ‘nutrient per serve criteria’
were changed to ‘nutrient per 100g criteria’.

The following methods were used to calculate ‘nutrient per 100g criteria’:
1. Where multiple criteria were available for the same nutrient, simple algebra could be
used to calculate the serving size and therefore the ‘nutrient per 100g criterion’ for
nutrients such as saturated fat. For example, for the ‘sweet snack foods’ category there
is no ‘nutrient per 100g criterion’ for saturated fat but, there are two energy criteria
that a food item can meet to be classified as ‘sometimes’: ≤ 1900kJ/100g and ≤
6000kJ/serve. A serving size can be calculated from the two energy criteria:
1900kJ/100g = 600kJ/serve
19kJ/g = 600kJ/serve
serve = 600kJ/19kJ/g
serve = 31.6g
This serving size was then used to develop a ‘nutrient per 100g criterion’ for saturated
fat for the ‘sweet snack foods’ category: the saturated fat nutrient criterion that a food
item needs to meet to be classified as ‘sometimes’ in the ‘sweet snack foods’ category
is ≤ 3g/serve, which is equal to ≤ 3g/31.6g, which is equal to ≤ 6.3g/100g. (see Table
4.4).
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2. When the above method could not be used, the candidate chose an appropriate serving
size and used this to calculate ‘nutrient per 100g criteria’. For example, for ‘milkbased snack foods’, the saturated fat criterion to be classified as ‘everyday’ is
≤1.5g/serve. According to the New Zealand Ministry of Health an appropriate serving
size of yoghurt for children is 150g (4). This serving size was used to develop a
‘nutrient per 100g criterion’ for ‘milk-based snack foods’: the saturated fat nutrient
criterion for a food item to be classified as ‘everyday’ in the ‘milk based snack foods’
category is ≤1.5g/serve, which is equal to ≤1.5g/150g, which is equal to ≤1g/100g (see
Table 4.5)

Appendix T provides full detail on which criteria were adapted, and the method used for the
adaptation.

Table 4.4 An example of adapted FBCS nutrient criteria calculated using algebra
Product
Category

Classification
Everyday
FBCS

Sweet
snack
foods

Not
applicable

Adapted
FBCS
Not
applicable

Sometimes
FBCS
Energy ≤
1900kJ/100g

Adapted
FBCS
Energy ≤
1900kJ/100g

Energy ≤
600kJ/serve1

1.

Occasional
FBCS
Energy >
1900kJ/100g

Adapted
FBCS
Energy >
1900kJ/100g

Energy >
600kJ/serve1

Saturated fat
≤ 2g/serve1

Saturated fat
≤ 6.3g/100g

Saturated fat
> 2g/serve1

Saturated fat
> 6.3g/100g

Sodium ≤
200mg/serve1

Sodium ≤
625mg/100g

Sodium >
200mg/serve1

Sodium >
625mg/100g

Fibre ≤
1.0g/serve1

Fibre ≤
3.1g/100g

Fibre >
1.0g/serve1

Fibre >
3.1g/100g

Total sugar ≤
15g/serve1

Total sugar ≤
47g/100g

Total sugar >
15g/serve1

Total sugar >
47g/100g

Serve = 31.6g
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Table 4.5 An example of adapted FBCS nutrient criteria calculated using serving sizes
Product
category

Classification
Everyday
FBCS

Milkbased
snack
foods

Sometimes
FBCS

Energy ≤
600kJ/serve1

Adapted
FBCS
Energy ≤
400kJ/100g

Saturated fat
≤ 1.5g/serve1

Occasional
FBCS

Energy ≤
1000kJ/serve

Adapted
FBCS
Energy ≤
666.7kJ/100g

Energy >
1000kJ/serve

Adapted
FBCS
Energy >
666.7kJ/100g

Saturated fat
≤ 1g/100g

Saturated fat
≤ 3g/serve1

Saturated fat
≤ 2g/100g

Saturated fat
> 3g/serve1

Saturated fat
> 2g/100g

Total sugar ≤ Total sugar ≤
15g/100g
15g/100g
1. Serve = 150g (4)

Total sugar ≤
17g/100g

Total sugar ≤
17g/100g

Total sugar >
17g/100g

Total sugar >
17g/100g

1

1

4.6.3 Applying the FBCS to foods
In order to classify all food items consumed by EAT5 participants as ‘everyday’, ‘sometimes’
and ‘occasional’, the candidate, with guidance from Liz Fleming, developed a Microsoft
Excel 15.33 (Microsoft Corporation, Washington, USA) spreadsheet containing all the food
items consumed by the EAT5 participants. The FOODfiles 2014 unabridged data spreadsheet
(56), which is a list of all the individual food items in FOODfiles 2014 and their nutrient
information per 100g, was used as a basis for this. Kai-culator also includes recipes calculated
for the 2008/2009 New Zealand Adult Nutrition Survey (ANS recipes), as well as all the
recipes that were entered by the candidate (EAT5 recipes). To add the ANS and EAT5 recipes
to the FOODfiles 2014 unabridged data spreadsheet, the nutrient information for both these
sets of recipes had to be produced in a per 100g format. To generate this nutrient information
two ‘fake diet records’ were made by the candidate: one containing 100g of all the EAT5
recipes and the other containing 100g of all the ANS recipes. A full diet nutrient export was
then developed by Kai-culator, containing all the recipes with their nutrient information per
100g. These recipes were then added to the FOODfiles 2014 unabridged data spreadsheet,
creating an entire list of all the food items to be classified, and their nutrient information per
100g.
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This list of food items was re-ordered by the candidate so that they were grouped into the
categories specified by the FBCS. When the decision about what category a food should be
placed in was not clear, a decision was made by the candidate and supervisors. Appendix U
outlines all food items which were not clearly part of one of the FBCS categories, and which
category they were placed in. Where a food item did not fall into an obvious category, and it
was assumed that it would not significantly change nutrition information, it was placed in an
‘unclassified’ category.

Once food items were grouped into their categories, they were then classified based on their
nutrient composition. Food items were classified by the candidate using a Microsoft Excel
15.33 (Microsoft Corporation, Washington) spreadsheet developed by Liz Fleming
(Department of Human Nutrition, University of Otago). The previous spreadsheet (containing
all food items consumed by EAT5 participants, ordered into the FBCS categories, and per
100g nutrient information) was used as the basis for the classification spreadsheet. A number
of food items required additional decisions by the candidate in order to be classified
appropriately and consistently (see Appendix V).

The candidate then double checked every food item’s category placement and classification.
Once the classification of all the food items had been finalised, the information was loaded
into Kai-culator by Liz Fleming (Department of Human Nutrition, University of Otago). This
meant that all food items selected in the EAT5 food records in Kai-culator were now able to
be identified as being ‘everyday’, ‘sometimes’ or ‘occasional’ within Kai-culator. Kai-culator
was then used to analyse the dietary data for the 99 EAT5 food records.

4.7 Statistical analysis
All statistical analyses were completed using Microsoft Excel 15.33 (Microsoft Corporation,
Washington) and Stata 14.2 (StataCorp, Texas, USA). The candidate was responsible for
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analysing demographic statistics and mean anthropometry values. Dr Jill Hazard (Department
of Human Nutrition, University of Otago) conducted all remaining analyses.

The mean and standard deviation (SD) of daily energy and selected nutrient intakes were
calculated, based on reported intake in the WDR. The energy and nutrient information of
every food item consumed by the participants contributed to either the ‘everyday’
‘sometimes’ or ‘occasional’ category (depending on what the food item had been classified
as).

To analyse the association between the level of consumption of ‘occasional’ foods, and
energy and selected nutrient intake, participants were split into three groups by tertiles of
‘occasional’ food consumption (as a percentage of total energy). Linear regression was used
to determine if there were any significant trends between the total energy and nutrient intakes
of the participants, and the level of consumption of occasional foods, P-values <0.05
indicated statistical significance.

One-way ANOVA with an F-test were used to determine the differences between the mean
proportion of energy from ‘everyday’ ‘sometimes’ and ‘occasional’ foods, and demographic
characteristics, P-values <0.05 indicated statistically significant associations.

To generate Table 5.5 all EAT5 participants who consumed ‘sometimes’ and ‘occasional’
foods from each of the major food categories were identified. The medians, 25th and 75th
percentiles of the proportion of total energy from each food category were calculated, for all
participants who consumed them.
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5 Results
Of the 43 parent/child dyads who expressed interest in participating, 17 (39.5%) completed
the study in full. Fourteen could not be contacted again after repeated attempts, two were not
eligible (one child was too young and one child was taking medication which impacted on
food consumption), six parents decided they could not commit due to the time involved, three
did not attend confirmed first appointments, and one did not attend their second appointment.
The data collected from these 17 participants were combined with previous EAT5 studies,
achieving a final sample size of 99 participants.

The following results are presented for the total sample of 99 children. The demographic
characteristics of both parent and child participants are summarised in Table 5.1. The adult
participants were predominately the child’s mother (97%), however two children were
accompanied by their fathers and one by their grandmother. The majority of adults were New
Zealand European (87%), 6% were Māori/Pacific and 7% identified as another ethnicity
(including Asian). The average age of the adult participants was 37.5 years. Most participants
(61%) resided in Dunedin (South Island of New Zealand), the remaining 39% lived in either
Wellington or Auckland (North Island of New Zealand). Approximately half (48%) of the
participants resided in the least deprived areas of these cities (New Zealand Deprivation Index
1-3), while 16% lived in the most deprived areas (New Zealand Deprivation Index of 8-10).

The average age of the child participants was 5.5 years, although two children were older than
5-years (6.00 and 6.04 years) by the time they attended the first appointment. The overall
sample included slightly more girls (56%) than boys (44%). As was observed for the adult
participants, New Zealand European was the most common ethnicity in children (80%),
however, there were a greater number of Māori/Pacific children (13%), than was seen with
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the adult participants. The BMI of the children ranged from 13.7-19.7 kg/m2, with the average
being 15.9 kg/m2. Nine out of the 17 overweight or obese children were male.

Table 5.1 Baseline characteristics of participants (n=99)
Mean (SD)
Parent/primary caregiver
Age (years)
Relationship to the child participant
Mother
Father
Other
Number of children
Ethnicity1
New Zealand European
Māori/Pacific
Asian
Other
Region
Dunedin
Auckland
Wellington
New Zealand Deprivation Index2
1-3 (least deprived)
4-7
8-10 (most deprived)
Child
Sex
Male
Female
Age (years)

n (%)

37.5 (5.9)
96 (97)
2 (2)
1 (1)
2.3 (1.0)
86 (87)
6 (6)
4 (4)
3 (3)
61 (62)
24 (24)
14 (14)
4.3 (2.6)
48 (49)
34 (35)
16 (16)

5.5 (0.3)

55 (56)
44 (44)

Ethnicity1
New Zealand
79 (80)
Māori/Pacific
13 (13)
Asian
5 (5)
Other
2 (2)
Anthropometric measurements
Weight (kg)
20.3 (2.3)
Height (cm)
112.7 (4.7)
BMI (kg/m2) 3
16.0 (1.1)
Obese
3 (3)
Overweight
14 (14)
Healthy weight
82 (83)
Underweight
0 (0)
1
Ethnicity prioritisation was used in the following descending order: Māori, Pacific, Asian, New Zealand
European, and Other.
2
New Zealand Deprivation Index is a measure of social deprivation with scores ranging from 1 (least deprived)
to 10 (most deprived), assigned based on geographical location (51). (n= 98, one missing value).
3
Classified based on BMI-for-age percentiles, using the CDC Growth Charts (52). BMI ≥95th percentile classified
as obese, ≥85thto <95th percentile classified as overweight, ≥5th to <85th percentile classified as healthy weight,
<5th percentile classified as underweight.
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Table 5.2 demonstrates that ‘occasional’ foods contributed the most energy (39%), total fat
(49%), saturated fat (57%), and sodium (47%) to the diets of the participants, whereas their
relative contribution to protein, calcium, vitamin C and zinc intakes was somewhat lower at
22-26%. These data illustrate that ‘occasional’ foods provided a high proportion of energy, fat
and sodium relative to protein and other micronutrients. By contrast, despite ‘everyday’ foods
contributing a smaller proportion of energy than ‘occasional’ foods, they contributed greater
amounts of protein, calcium and vitamin C. Of the three categories, ‘everyday’ foods
contributed the most carbohydrate, sugar, zinc and vitamin C to the diets of participants, and
‘sometimes’ foods contributed the most calcium and protein.

Table 5.2 Relative contribution of ‘everyday’ ‘sometimes’ and ‘occasional’ foods to total energy and selected
nutrient intake (n=99)

Energy
Protein
Carbohydrate

Mean (SD) total
intake
5860 (1240) kJ
51.4 (13.7) g
184 (44) g

Mean (SD) from
everyday foods
31 (11) %
34 (14) %
37 (12) %

Mean (SD) from
sometimes foods
30 (11) %
37 (13) %
26 (11) %

Mean (SD) from
occasional foods
39 (13) %
29 (12) %
36 (13) %

Sugars
Fat
Saturated Fat
Sodium
Calcium
Iron
Zinc
Vitamin C

79.2 (25.4) g
50.5 (14.0) g
22.6 (11.8) g
1600 (500) mg
626 (241) mg
9.26 (3.94) mg
6.82 (2.10) mg
72.0 (39.5) mg

41 (15) %
17 (11) %
11 (9) %
20 (13) %
32 (19) %
38 (18) %
35 (15) %
68 (25) %

20 (11) %
34 (14) %
32 (14) %
33 (16) %
42 (21) %
22 (11) %
32 (12) %
11 (12) %

39 (17) %
49 (15) %
57 (17) %
47 (17) %
26 (14) %
39 (17) %
33 (13) %
22 (21) %

Table 5.3 presents the mean (SD) energy and selected nutrient intakes of the EAT5
participants by tertiles of total energy contributed to the diet from ‘occasional’ foods.
Children consuming the most ‘occasional’ foods did not have significantly higher intakes of
energy, sugar, saturated fat or sodium. However, significant negative trends were seen
between absolute intakes of protein and zinc and increasing tertiles of proportion of energy
from ‘occasional’ foods. Children in the higher tertiles of consumption of ‘occasional’ foods
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had diets that tended (P=0.076) to be higher in sodium, but the association was not
statistically significant.

Table 5.3 Differences between tertiles of 'occasional' food consumption (as a percentage of total energy) and
intake of energy and selected nutrients (n=99)
Tertiles of ‘occasional’ foods (1 = low, 3 =high)
1 (<33.5%)
2 (33.6%-43.7%)
3 (>44.0%)
Mean (SD)
Mean (SD)
Mean (SD)
Total energy (kJ)
5790 (1070)
6120 (1240)
5680 (1390)
Protein (g)
55.5 (13.7)
53.5 (11.7)
45.1 (13.8)
Carbohydrate (g)
180 (36)
195 (46)
175 (47)
Sugars (g)
75.0 (22.3)
85.1 (21.9)
77.5 (30.6)
Fat (g)
48.2 (14.5)
51.0 (11.7)
52.2 (15.6)
Saturated Fat (g)
19.1 (6.4)
25.8 (17.6)
22.9 (7.2)
Sodium (mg)
1470 (370)
1620 (560)
1690 (540)
Calcium (mg)
643 (222)
691 (217)
545 (264)
Iron (mg)
9.72 (2.66)
10.1 (4.9)
7.99 (3.77)
Zinc (mg)
7.30 (1.87)
7.19 (2.15)
5.96 (2.05)
Vitamin C (mg)
75.8 (46.3)
70.9 (38.2)
69.2 (33.8)
*
Statistically significant associations (P<0.05)

Test results
P-value for trend
0.730
0.002*
0.668
0.693
0.245
0.195
0.076
0.098
0.072
0.009*
0.503

The association between the proportion of total energy from ‘everyday’, ‘sometimes’ and
‘occasional’ foods and the characteristics of the participants is shown in Table 5.4. Gender
and weight status were not significantly associated with the percentage of energy from
‘everyday’, ‘sometimes’ or ‘occasional’ foods. However, children living in the least deprived
areas of New Zealand consumed a significantly greater proportion of energy from ‘everyday’
foods compared to children living in the most deprived areas. Children who were overweight
or obese tended (P=0.068) to consume a greater proportion of their energy from ‘occasional’
foods than compared to children of normal weight, but the association was not statistically
significant.

All children in this study consumed a ‘sometimes’ or ‘occasional’ food at least once during
the 3-day recording period, contributing 68.8% to total energy intake (data not shown).
‘Sometimes’ and ‘occasional’ snack items were consumed by virtually all children, and
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contributed significant amounts of energy, particularly the ‘occasional’ snack items (16% of
total energy intake in children who consumed them) (Table 5.5). These snack items were
predominantly from the sweet, savoury and baked subgroups, rather than from the dried fruit
or iced treats subgroups. Other ‘occasional’ foods that contributed substantially to the energy
intake of the children who consumed them were potato, kumara, taro, and tapioca food items,
including potato fries (6.3%); and mixed meal items, for example pizza (8.2%). Foods that
were consumed widely by the children (but contributed less energy) included: ‘sometimes’
breads and cereals, for example white bread; ‘sometimes’ mixed meals, for example fried
rice; and ‘occasional’ confectionary, for example chocolate, which were all consumed by
approximately three-quarters of the children.
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Table 5.4 Total energy intake from 'everyday', 'sometimes' and 'occasional' foods by sex, weight status and
New Zealand Deprivation Index (n=99)

All participants
Sex
Boy
Girl
P-value for difference1
Weight status2
Healthy weight
Overweight/obese
P-value for difference3
New Zealand Deprivation Index4
1-3 (least deprived)
4-7
8-10 (most deprived)
P-value for difference5

Mean (SD) % energy
from everyday foods
30.5 (11.2)

Mean (SD) % energy
from sometimes foods
30.2 (10.8)

31.3 (12.1)
29.9 (10.6)

29.9 (9.6)
30.4 (11.7)

38.8 (12.5)
39.6 (13.2)

0.553

0.807

0.754

31.0 (11.3)
28.3 (11.0)

30.8 (11.3)
27.3 (7.7)

38.2 (13.0)
44.4 (11.0)

0.363

0.224

0.068

33.6 (11.7)
28.8 (9.2)
25.7 (12.0)

29.4 (10.5)
29.9 (10.5)
33.6 (12.4)

37.0 (13.5)
41.4 (11.6)
40.7 (12.9)

0.024*

0.397

0.279

1

Mean (SD) % energy
from occasional foods
39.3 (12.8)

P-value for difference < 0.05 indicates that boys have a significantly different mean percentage energy from
‘everyday’, ‘sometimes’ or ‘occasional’ foods than girls.
2
Classified based on BMI-for-age percentiles, using the CDC Growth Charts (52). BMI ≥95th percentile classified
as obese, ≥85thto <95th percentile classified as overweight, ≥5th to <85th percentile classified as healthy weight,
<5th percentile classified as underweight.
3
P-value for difference < 0.05 indicates that healthy weight children have a significantly different mean
percentage energy from ‘everyday’, ‘sometimes’ or ‘occasional’ foods than overweight/obese children.
4
New Zealand Deprivation Index is a measure of social deprivation where a score ranging between 1 (least
deprived) and 10 (most deprived) is assigned based on geographical location (51). (n= 98, one missing value).
5
P-value for difference < 0.05 indicates that children living in the least deprived areas of New Zealand have a
significantly different mean percentage energy from ‘everyday’, ‘sometimes’ or ‘occasional’ foods than children
living in the most deprived areas of New Zealand.
*
Statistically significant association (P<0.05).
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Table 5.5 'Sometimes' and 'occasional' foods consumed, categorised by product category (n=99)
Product Category1
Sometimes
consumers2 n (%)

Occasional
consumers3 n (%)

64 (65)
60 (61)
76 (77)
91 (92)
63 (64)
75 (76)
92 (93)

% of total energy for sometimes
consumers2 median (25th, 75th
percentile)
2.9 (1.9, 4.7)
3.1 (1.9, 4.7)
5.6 (2.9, 9.2)
6.5 (3.0, 11.1)
5.4 (3.0, 9.6)
7.3 (4.2, 11.2)
3.9 (2.1, 6.5)

19 (19)
17 (17)
60 (60)
34 (34)
57 (58)
74 (75)
97 (98)

% of total energy for occasional
consumers3 median (25th, 75th
percentile)
6.3 (1.7, 7.9)
6.3 (3.6, 7.9)
4.8 (2.6, 8.1)
2.2 (1.3, 4.4)
5.2 (2.4, 9.8)
8.2 (5.3, 12.9)
16.3 (10.6, 22.2)

‘Sweet snack foods’

28 (28)

2.8 (1.7, 4.3)

82 (83)

5.4 (2.6, 8.3)

‘Savoury snack foods’

57 (58)

1.8 (1.0, 3.2)

87 (88)

4.4 (2.3, 6.9)

‘Baked snack foods’

14 (14)

4.1 (2.9, 5.2)

67 (68)

6.3 (3.6, 10.0)

Vegetables and fruit
Potato, kumara, taro and tapioca
Breads and cereals
Milk and milk products
Meat fish seafood poultry and meat alternative
Mixed meal dishes
Snack items

‘Dried fruit’, ‘dried fruit, nut and seed
45 (45)
1.5 (0.9, 3.1)
16 (16)
1.8 (1.4, 2.4)
mixtures’ and ‘vegetable and/or fruit
derived products’
‘Ice creams, iceblocks frozen yoghurts and
24 (24)
1.4 (0.9, 2.4)
39 (39)
3.5 (2.3, 4.7)
jellies’
Fats and oils
36 (36)
0.9 (0.6, 1.5)
63 (63)
1.5 (0.7, 3.1)
Confectionary
N/A
N/A
75 (76)
2.0 (1.1, 4.8)
Beverages
N/A
N/A
61 (62)
1.6 (0.6, 4.0)
1
See Appendix S for full detail regarding types of foods in each product category.
2
A sometimes consumer was any child who consumed a ‘sometimes’ food from the specified product category, at least once during the 3-day recording period.
3
An occasional consumer was any child who consumed an ‘occasional’ food from the specified product category, at least once during the 3-day recording period.
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6 Discussion
The present study provided a unique opportunity to examine the types of foods consumed by
five-year old children in New Zealand. The results demonstrated that foods and beverages
classified as ‘occasional’ contributed 39% of total energy intake to the diets of young children
in New Zealand. In addition to energy, ‘occasional’ foods contributed large amounts of total
fat, saturated fat and sodium to the diet, while providing relatively small amounts of protein,
calcium, zinc and vitamin C. In this study, children who consumed a larger proportion of
energy from ‘occasional’ foods had significantly lower intakes of zinc and protein. The types
of ‘occasional’ foods that contributed the most to energy intake were snack items (16.3%),
followed by mixed meal dishes (8.2%), and potato, kumara, taro and tapioca products (6.3%).
In contrast ‘everyday’ foods provided less energy (31%), but a greater proportion of
carbohydrate, sugar, iron, zinc and vitamin C. Consumption of ‘everyday’ foods differed
across sub-populations, with those living in the most deprived areas of New Zealand having
lower intakes of such foods.

Many studies, particularly in Australia (1, 2, 7, 9, 12, 13, 28), have investigated the
consumption of ‘core’ and ‘non-core’ foods. In the present study, foods were classified as
either ‘everyday’, ‘sometimes’ or ‘occasional’. The ability to classify foods into three
categories provided greater insight into certain types of foods that have often been
problematic for researchers to classify in other studies. Examples of these foods include: fullfat milk, non-lean meats, and dried fruit. These foods are nutrient dense, but also contain
higher amounts of fat and/or sugar than other, similar, options such as trim milk, lean meat
and fresh fruit. The introduction of a ‘sometimes’ category created a place for these foods.
For the purposes of comparing results of the present study to other research, the ‘everyday’
and ‘sometimes’ categories can be viewed as equivalent to the ‘core’ category. Similarly, the
‘occasional’ category can be considered as equivalent to the ‘non-core’ category.
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Other studies have reported similar levels of consumption of ‘occasional’ or ‘non-core’ foods
internationally. Estimates have ranged from ‘non-core’ foods providing 32% of energy among
children aged 2-5 years in the USA (6), and 33% among children aged 4-8 years in Australia
(7), to 39.5% among 11-18-year olds in the UK (8). The slightly higher percentage of energy
from ‘non-core’ foods in the present study (39%) compared to studies in similar aged children
(33% (7) and 32% (6)) may be a result of the stringent nutrient criteria used in the present
study, which took into account the energy density, saturated fat, sodium, fibre and sugar
content of foods. In contrast, both Rangan et al (7) and Slining et al (6) only considered the fat
and sugar content of foods, which may have resulted in fewer foods being classified as
‘occasional’. As the percentage of energy contributed by ‘non-core’ foods has been found to
increase with age (12, 16), it is not surprising that the UK based study found higher levels of
‘non-core’ food intake based in its older population of children, even though it too only
considered the fat and sugar content of foods. Despite differences in food classification and
the age of participants, these studies all demonstrate that children are consuming a
considerable proportion of energy from ‘non-core’ foods, even at a reasonably young age.

The high level of consumption of ‘occasional’ foods recorded by the EAT5 participants is
well above national dietary recommendations. The New Zealand Ministry of Health
recommend that children consume high fat sugar and/or salt (HFSS) (‘occasional’) foods less
than once per week (4). However, it is not clear whether the New Zealand recommendations
mean that only one ‘occasional’ food can be consumed less than once a week, or each
individual ‘occasional’ food can be consumed less than once a week. If the former is true, it is
a highly idealistic recommendation. This was demonstrated clearly by the results of the
present study, which indicate that children were consuming 39% of their energy intake daily
as ‘occasional’ foods. Therefore, it may be more appropriate to compare the intake of the
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EAT5 participants to the Australian recommendations that are more clearly defined. The
Australian recommendations allow up to two servings of ‘occasional’ foods per day,
translating to approximately 20% of daily energy intake (25). This is still just half the amount
reported by the EAT5 participants.

In the present study ‘occasional’ foods provided a large proportion of energy, saturated fat
and sodium intake, while providing a smaller proportion of protein, vitamin C and calcium
intake. This is consistent with the limited existing literature (2, 13). However, both Webb et al
(2) and Rangan et al (12) found that ‘non-core’ foods provided large amounts of sugar to the
diet, whereas the present study found ‘everyday’ foods contributed the greater proportion of
sugar (41%). This discrepancy is not explained by differences in the inclusion of fruit, as all
three studies included fruit (which can contribute large amounts of sugars) in the ‘everyday’
food category. The other major food sources of sugar in the ‘everyday’ category could have
been milk and breakfast cereal. However, food group analysis was not undertaken here, as it
was not deemed relevant before the results of the study were realised, so the major food
sources of sugars in the ‘everyday’ category cannot be confirmed. This would be a valuable
investigation to carry out in future research.

‘Sometimes’ foods contributed the most calcium (42%) to the diets of the EAT5 participants.
This is not surprising because the majority of milk and milk products consumed were
classified as ‘sometimes’ foods. Milk and milk products are the largest source of calcium in
the diets of New Zealand children, but can also provide large amounts of saturated fat (45). It
follows that they are therefore placed in the ‘sometimes’ category. This finding highlights the
benefit of having a ‘sometimes’ category for those foods that provide essential nutrients to the
diet, but may contain high levels of other nutrients that should be limited. These findings do
differ from those overseas as a result of different classifications of milk products. For
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example, the Australian studies classified all higher fat milk products as ‘core’ foods, which
would hide the fact that children are consuming the higher fat dairy options (2, 7, 9). In
contrast, American studies have classified just the fat content of milk and cheese (above what
would have been consumed if the lowest fat option had been chosen) in the solid fat and
added sugars (SoFAS) category (6, 22-24). While this might make more sense nutritionally, it
is an impractical way to classify foods as it removes the ability to give advice based on whole
foods. The New Zealand Ministry of Health recommends introducing lower fat milk options
from the age of two (4). These findings suggest this may be a recommendation that parents
are not aware of, and highlights a potential need to promote the consumption of lower fat milk
options to children.

The only significant trend that was seen with increasing tertiles of energy from ‘occasional’
foods was a decrease in protein and zinc intake. These results are consistent with both Webb
et al (2) and Kant (3), and demonstrate that ‘occasional’ foods may displace nutrient dense
foods, such as red meat and milk, which are key sources of protein and zinc in the diets of
New Zealand children (45). However, in the absence of other nutritional information about
the children in the present study, such as whether they meet the Recommended Daily Intake
for zinc and protein, it is not possible to conclude whether high ‘occasional’ food
consumption is likely to have an adverse effect on health.

The types of ‘occasional’ foods consumed by the EAT5 participants were similar to those
reported in other studies. However, the percentage energy and proportion of children
consuming specific groups of ‘non-core’ foods is somewhat arbitrary, as it is up to the
researcher how to group foods. For example, Kant (57) includes all baked and dairy desserts,
as well as cakes, cookies, pastries, pies, ice cream, cheese cakes into one large ‘dessert’
category, whereas Rangan et al (12) had discrete groups for ‘cakes and muffins’, ‘sweet
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biscuits’ and ‘ice cream/ice confection’. In general, despite differences in food groups, fried
potato and sweet snack foods (such as biscuits) have been consistently reported as being
consumed by a large proportion of children and providing relatively large amounts of energy
both in the present study and existing literature (2, 3, 12, 23, 43).

While ‘occasional’ foods contributed a large proportion of energy to the diets of the children
in this present study, no statistically significant association was found between the proportion
of energy provided by ‘occasional’ foods and weight status. Other studies have also found the
level of intake of ‘non-core’ foods was not associated with BMI (2, 3). In contrast, Bell et al
(9) found healthy weight children aged 2-7 years consumed a significantly greater proportion
of energy from ‘non-core’ foods than overweight/obese children, although this may be due to
under-reporting. ‘Occasional’ foods are more likely to be under-reported than core foods,
particularly by overweight or obese participants (58). This is exemplified by Sui et al (1) who
found significant associations between BMI and ‘non-core’ food consumption only after
excluding under-reporters. Although the study by Sui et al was based on an adult population,
it is adults that report dietary intake on behalf of young children, so similar levels of underreporting might be expected. Future studies should investigate the impact of under-reporting
on associations between ‘occasional’ food intake and weight in New Zealand children. It is
also important to note that there was no sample size calculation carried out for this study, so a
larger study may have been more appropriate for investigating this question.

The only significant association between sub-populations and the types of foods consumed
was that children living in the most deprived areas of the country consumed less ‘everyday’
foods than children living in the least deprived areas of the country. This finding is not
surprising, as it has been found that New Zealand adults living in the most socioeconomically
deprived areas are less likely to eat the recommended daily amounts of fruit and vegetables

46

than adults living in the least deprived areas (59). This in turn may impact on the food they
provide for their children, resulting in less fruit and vegetable intake, and therefore a lower
consumption of ‘everyday’ foods.

The main strength of the present study was the classification criteria used. It considers all the
major nutrients that are of concern with ‘non-core’ foods and was developed for New Zealand
schools, so it is appropriate for the population studied here. The benefit of a nutrient cut off
system, as opposed to a food grouping system, is that classification is not dependent on the
food group that foods belong to, in that if foods have a high sugar, sodium, and/or fat content
they will still be classified as ‘non-core’. For example, sausages, which are high in fat and
sodium, would not be classified as a ‘core’ food simply because they belong to the meat
category. Additionally, with the ever-changing food supply, it is important to be able to
categorise any new food items objectively and consistently. The use of nutrient criteria
achieves this and enables future monitoring of ‘non-core’ food consumption. To the
candidate’s knowledge the present study is the first of its kind to use three classification
groups to investigate ‘non-core’ food consumption. The benefit of this is that it provides
further insight into foods that provide essential nutrients to the diet but are not a main ‘core’
food. However, no independent researcher double-checked the classification of foods, so it is
possible that some errors may have been introduced.

Other strengths of this study include the use of WDRs which is regarded as the most accurate
method for measuring dietary intake (40) and the ability to capture seasonal variation in
dietary patterns because data were collected in both February/March and July/August.
Additionally, data were collected from three main cities in New Zealand, making the study
more representative of the country as a whole.
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This study has several limitations. There was the potential for recruitment bias as the
participants were self-selected and may differ from the wider New Zealand population in both
eating habits and demographics. Both Māori and Pacific Island participants (6%) were
underrepresented according to the 2013 New Zealand Census in which 22.3% identified as
Māori or Pacific Island (60). This is particularly important to consider since Pacific Island and
Māori children are more likely to consume high amounts of ‘occasional’ food items such as
fizzy drinks (59). Other limitations include the inaccuracies that can arise from the
estimations and substitutions that are necessary when using dietary analysis software.
However, all substitutions and estimations were recorded to ensure they were consistent
throughout the EAT5 Non-core study (Appendix R). There is also the issue of underreporting and the lack of correction for these potential under-reporters. Unfortunately, this
was unavoidable due to time constraints and the nature of this study, but would be important
to investigate in future studies.

In conclusion, ‘occasional’ or ‘non-core’ foods made a significant contribution to the total
energy intake of New Zealand children aged 5 years, greatly exceeding the New Zealand
Ministry of Health recommendation to consume such foods “less than once per week”.
Despite ‘non-core’ foods providing a large proportion of energy, the level of ‘non-core’ food
intake was not associated with weight status in this study. However, further research should
be conducted to adjust for potential under-reporters. There was an inverse association
between levels of ‘non-core’ food intake, and protein and zinc intake, indicating that ‘noncore’ foods may displace more nutrient-dense foods. Thus, more clearly defined
recommendations regarding ‘non-core’ food may be warranted, to ensure parents understand
the types of foods that are considered ‘non-core’ and how much of these foods can be
included in a healthy diet.
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7 Application to dietetic practice
The New Zealand Dietitians Board defines dietitians’ scope of practice, stating that
“dietitians are registered health practitioners who evaluate scientific evidence about food
and nutrition and translate it into practical strategies” (61). From this we can deduce that it
is the dietitian’s professional role to help ensure that national dietary recommendations are
understood by the general public. This includes ensuring that these guidelines are both
practical and achievable for those with little technical nutritional understanding. This chapter
outlines ways in which several key findings of the present study can be applied in dietetic
practice, particularly because the findings suggest that there are Ministry of Health
recommendations that the public are not aware of, that are not well understood, or that there
are barriers to the general public applying.

The New Zealand Ministry of Health recommends that children should be introduced to lower
fat milk options from two years of age (4). However, the majority of calcium in the diets of
the EAT5 participants came from the ‘sometimes’ category. This indicates that full-fat milk is
the more popular milk choice. It is important that dietitians are aware of this finding so they
can encourage and support parents to replace full-fat milk with lower fat options. However,
because most children (and their parents) do not have contact with a clinical dietitian, this is
particularly relevant for public health dietitians.

The New Zealand Ministry of Health's current recommendations do not give suggested
serving sizes, nor do they have a clear definition of foods that should be limited in the diet.
Instead they state that foods “high in fat, sugar or salt [should be consumed] occasionally”
(4). With ‘non-core’ foods contributing 39% of total daily energy intake to the diets of the
children in the present study, it is clear that parents need practical advice on how to provide
such foods 'occasionally'. As a consequence, it is critical that dietitians have a sound
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understanding of what types of foods are considered ‘non-core’, and how appropriate amounts
of such foods can be incorporated into a healthy diet. The finding in this study that fried
potatoes and various snack items (such as biscuits and cakes) consistently contribute the most
energy to the ‘non-core’ food category demonstrates that there needs to be greater awareness
that these foods should only be consumed ‘occasionally’. This is especially important to
consider as this finding is consistent with the international literature (2, 3, 12, 23, 43). It is
also important that parents are given advice on attractive alternatives, ideally tailored to the
occasions when these ‘non-core’ foods are being offered.

For a dietitian, an understanding of ‘non-core’ foods (and appropriate amounts of these foods)
is important for successful individual consultation with parents. However, given the high level
of ‘non-core’ food consumption found in the present study, there may be greater effect if
more clearly defined national dietary guidelines were developed. Dietitians should have a role
in the development of these recommendations given their skills in translating complex
nutritional information so it can be presented in an accessible way for those who have less
technical understanding. These recommendations should be based on whole foods, and
provide quantitative measures for serving sizes, as well as appropriate frequency of
consumption. Clearer definitions of ‘non-core’ foods would assist dietitians and other health
practitioners in giving realistic, practical advice which parents (and others in charge of
feeding children) are able to put into action. It is likely that guidance at this level will be
needed if we are to achieve a reduction in the consumption of ‘non-core’ foods by young New
Zealand children.
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Appendix B
Study: EAT5
Version 5
Prepared by: Harriet Carter
February 2017
Advertising protocol is based on the EAT5 Advertising protocol, prepared by Renee Yu

Advertising protocol
Objectives
1. To identify locations for advertising that parents of five-year old (59-72 months)
children are likely to see.
2. To distribute advertising through emails and social media.
Steps – Before
Equipment required:
• Child information sheets.
• Parent information sheets.
• Child and parent consents.
• EAT5 flyers.
Steps – During
(a) Advertising through public Facebook pages
A blurb (see below) is to be posted to the following public Facebook pages using the
candidate’s Facebook account:
• Otago Flatting Goods.
• Mums of Dunedin.
• MDiet 16/17.
• Dunedin Mums Freebies.
• Dunedin Parents – buy and sell.
• Dunedin Flatting Goods.
• $100 or less Dunedin, buy, sell and trade page.
“As part of the EAT5 research study I am looking for parents who have a 5 year old
child who would like to know more about what their child is eating. You will be
reimbursed up to $25 as a grocery voucher at the end of the study. Participation will
take a maximum of about 3.5 hours over a month. If you are interested or would like
further information please message me or email me at eat5research@outlook.com.
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(b) Advertising through paid Facebook and Instagram advert

Figure 9.1 Paid Facebook and Instagram adverts

(c) Email sent to all University of Otago staff and postgraduate students based at the
Dunedin campus
Dear all,
My name is Harriet Carter and I am a student dietitian from the Department of Human
Nutrition at the University. I am currently involved in the EAT5 study as part of my
Masters of Dietetics degree. The EAT5 study is looking at the food intake of five-year
old (59-72 months) school children in Dunedin.
I am writing to ask you if you would be interested in participating in my research study.
You are eligible to be in the EAT5 study if you have a five-year old (59-72 months) child
who is healthy.
If you decide to participate in this study, you will be asked to fill out some questionnaires
and to weigh and record what your child eats for three days over the next month. We will
lend you some scales to do this. I will also measure your child’s height and weight at our
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first appointment. Attached are our information sheets and consent forms with further
details about the study and what it would involve.
If you'd like to participate, or have any questions about the study, please email or call me
at eat5research@outlook.com or 021 269 8112.
Thank you very much.
Kind regards,
Harriet Carter
Student Dietitian, Department of Human Nutrition
eat5research@outlook.com
021 269 8112
(d) Email sent to primary schools in Dunedin
Dear (Principal),
My name is Harriet Carter, and I am looking to recruit five-year-old children to help with
the nutrition research I am undertaking in conjunction with the University of Otago. I am
unsure who at (school) would be best to contact in relation to this. I am hoping that you
will be able to point me in the right direction!
I am currently completing a Masters in Dietetics and am passionate about paediatric
nutrition and instilling healthy eating habits in our countries children. The research I am
doing will hopefully paint a picture of what New Zealand 5 year olds eat and drink and
help direct where future education is needed.
I need to recruit 20 five year olds and their parents into my study. Their parents will be
asked what their child eats and drinks for 3 days. Each family will receive a $25
supermarket voucher for their time.
I was wondering whether it would be possible to distribute the attached cover letter and
information sheet to the parents of children in your new entrants and year one
classes? Any help with this would be greatly appreciated!
Feel free to email or call me with any questions of queries.
Looking forward to hearing from you,
Harriet Carter
Student Dietitian, Department of Human Nutrition
eat5research@outlook.com
021 269 8112
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(e) Flyers to be distributed at Primary Schools
Following email contact (see above), permission is to be obtained and flyers to be
distributed at local primary schools.

Figure 9.2 Flyers for distribution at primary schools

65

Study: EAT5
Version 5
Prepared by: Harriet Carter
February 2017
Advertising protocol is based on the EAT5 Advertising protocol, prepared by Renee Yu

Steps – After
Complete Advertising Tracking Sheet:
• Person emailed/Facebook group posted to.
• Contact details.
• Date of contact made.
• Outcome.
• Comments.
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Recruitment Protocol
Objectives:
1. To ensure uniform procedures among participants.
2. To ensure the safety of the participants throughout the study.
3. To distribute information sheets, consent forms, and map within one week of first
contact.
4. To make the first appointment.
Steps – Before
Recruitment:
Parents of five-year old (59-72 months) children (n= 23)
Equipment required:
• Participant tracking sheet.
• Adult information sheet.
• Child information sheet.
• Child and adult consent forms.
• Cover letter.
• Map to appointment room.
• Diary.
Check email account twice daily from Monday to Friday and check cell phone regularly.
Steps – During
(a) Facebook response
• Respondents will Facebook message me if they are interested in being part of the
study.
• Respondents will receive a reply message asking for their email address to provide
further details about the study.
• Once an email address as been provided, the following steps for an ‘(b) email
response’ are followed.
(b) Email response:
• Respondents will email me at eat5research@outlook.com if they are interested in
being part of the study.
• Respondents will receive a reply email giving them further details about the study and
attaching the information sheet and consent form.
• Respondents will be asked to reply to the email with phone number and postal address
• Respondents will be expecting:
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•

i. To receive a phone call (not more than two days after they replied)
from me to check their eligibility and arrange a time for the first
appointments.
ii. To receive either a letter or email containing the information sheets,
consent forms, cover letter and map within a week of first contact.
If all participant positions have been occupied respondents will receive a reply email
that will explain that they are on waiting lists.

Responding to email enquires
Dear (name),
Thank you for your interest in taking part in the EAT5 study.
Attached is an information sheet and consent form with further details about the study
and what is involved.
Please reply to this email with your:
* Phone number
* Postal address
* Best time to call
I will then call you to confirm whether you would like to take part, and if so, to check
your eligibility and arrange a time to meet.
Please do not hesitate to contact me if you have any questions.
Kind regards,
Harriet Carter
Student Dietitian, Department of Human Nutrition
Eat5research@outlook.com
021 269 8112
If all participant positions have been occupied:
Dear (name),
Thank you for your interest in taking part in the EAT5 study. Unfortunately, all our
participant positions are full at the moment; however we will keep your name on our
waiting list if a position becomes available.
Thank you very much.
Kind regards,
Harriet Carter
Student Dietitian, Department of Human Nutrition
eat5research@outlook.com
021 269 8112
Follow up phone call:
Hi I’m Harriet Carter calling from the EAT5 Study. Thank you for your interest in taking
part in the study. Is now a good time for you to talk?
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If NO – when would be a good time for me to call back?
If YES – would you like me to explain some more about the study?
I am looking at the food intake of five-year olds (59-72 months) as part of my master’s
degree.
Would you like me to tell you very briefly what would be involved in taking part?
•
•

•
•
•

Before our first meeting I will either post or email you the information sheets and
consent forms again, as well as a reminder of the appointment time and map.
At our first meeting, I will ask you to fill out the consent form and a food
questionnaire about what your child has eaten over the past month, and ask some brief
questions about you and your family. I will also measure your child’s weight and
height. This appointment will take about an hour at the most.
I will also show you how to weigh and write down what your child eats for three days
over the next month.
At the second meeting, I’ll collect the food diary, and ask you to fill in the food
questionnaire for a second time. This second appointment should take about half an
hour of your time.
We will be giving parents a grocery voucher of up to $25 dollars as a thank you for
taking part.

Does that all sound alright with you?
If NO – thank you for your time today.
If YES – can I ask you a few questions to check that you are eligible to take part?
•

What is your child’s date of birth?
o If your child was born before 14/02/2012 – unfortunately you are not able
to participate because your child is outside our age range. Thank you very
much for your interest though
o If your child was born between 15/02/2011 - 14/02/2012 - Thank you.

•

Is your child affected by any health condition that would affect his eating and
growth?
If YES – unfortunately you are not able to participate. Thank you very much for
your interest though.
If NO you are eligible to take part.

•
•

Ask if they have any questions for me at this time.
Ask if they want to participate.
If NO – thank you for your time today.
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If YES –
o Arrange time for first appointment.
o Tell them that a copy of the information sheets and consents forms will be
emailed or posted to them shortly, whatever they would prefer.
o Ask them to read the information sheet and to read the child information sheet
to their child.
o Ask them to read the consent forms, and if they are willing to participate I will
have a hard copy for them to sign during the first appointment.
o Do you mind me asking what your child’s name is?
If MAYBE – follow-up with a phone call within a week.
o Thank them for their interest.
(c) Phone response
• Respondents will reach me at 021 269 8112 if they are interested in being part of the
study.
• I will:
i. Explain the study in more detail.
ii. Check respondent’s eligibility.
iii. Ask for the respondent’s email address, postal address, and phone
number.
iv. Arrange a time for the first appointment.
•

Respondents will be expecting to receive either letter or an email, containing the
information sheets, consent forms, cover letter and map within a week of first contact.

Picking up phone calls
Hi, thank you for calling and showing interest in our study.
My name is Harriet Carter. I’m doing the EAT5 Study looking at the food intake of 5 year
olds (59-72 months) as part of my master’s degree.
Would you like me to tell you very briefly what would be involved in taking part?
•
•

•
•
•

Before our first meeting I will either post or email you the information sheets and
consent forms again, as well as a reminder of the appointment time and map.
At our first meeting, I will ask you to fill out the consent form and a food
questionnaire about what your child has eaten over the past month, and ask some brief
questions about you and your family. I will also measure your child’s weight and
height. This appointment will take about an hour at the most.
I will also show you how to weight and write down what your child eats for three
days over the next month.
At the second meeting, I’ll collect the food diary, and ask you to fill in the food
questionnaire for a second time. This second appointment should take about half an
hour of your time.
We will be giving parents a grocery voucher of up to $25 dollars as a thank you for
taking part.
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Does that all sound alright with you?
If NO – thank you for your time today.
If YES – can I ask you a few questions to check that you are eligible to take part?
•

What is your child’s date of birth?
o If your child was born before 14/02/2012 – unfortunately you are not able
to participate because your child is outside our age range. Thank you very
much for your interest though
o If your child was born between 14/02/2012 – 15/02/2011 – Thank you.

•

Is your child affected by any health condition that would affect his eating and
growth?
If YES – unfortunately you are not able to participate. Thank you very much for
your interest though.
If NO you are eligible to take part.

•
•

Ask if they have any questions for me at this time.
Ask if they want to participate.
If NO – thank you for your time today.
If YES –
o Ask for email address, postal address and phone number.
o Arrange time for first appointment.
o Tell them that a copy of the information sheets and consents forms will be
emailed or posted to them shortly, whatever they would prefer.
o Ask them to read the information sheet and to read the child information sheet
to their child.
o Ask them to read the consent forms, and if they are willing to participate there
will be a hard copy for them to sign during the first appointment.
o Do you mind me asking what your child’s name is?
If MAYBE – follow-up with a phone call within a week.
o Thank them for their interest.
Steps - After
(a) After email reply
Record on participant tracking sheet and assign appropriate ID number:
o Parent’s name.
o Email address, postal address and phone number.
o Date of reply.
o Date, time and outcome of attempt at making contact – allow three attempts.
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Following successful phone contact with participant, record on participants tracking
sheet:
o Eligibility.
o Child’s name.
o Participant (YES/NO/MAYBE).
o Date of first appointment OR date to follow up if MAYBE.
Email information sheets, consent forms and cover letter no more than two days after
phone conversation.
(b) After phone reply
Record on participant tracking sheet and assign appropriate ID number:
o Parents and child’s name.
o Eligibility.
o Email address, postal address, and phone number.
o Participant (YES/NO/MAYBE).
o Date for first appointment OR date to follow up if MAYBE.
Email information sheets, consent forms and cover letter no more than two days after
phone conversation.
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EAT5 Non-core advertising tracking sheet – emails
Person emailed

Contact details

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
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EAT Non-core advertising tracking sheet – Facebook
Facebook page posted

Contact details

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
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Kennedy
Participant Tracking Sheet

STUDY NUMBER: EAT4

Parents name:

SCALE NUMBER:

Childs name:

Tracking List:
Date received:
Date replied:
Further details about the study, information sheet and consent form attached
Date response received:
Contact details:
o

Email address:

o

Phone number:

o

Postal address:

Date to call participant (no more than two days after they reply :
First attempt:
Second attempt:
Third attempt:
Check eligibility (child’s birth date DD/MM/YY and heath conditions):
Participate? Yes/No
Arrange a time for first appointment:
Email information pack (consent forms, information sheets, cover letter, map to
appointment room)
Send map? Yes/No
Send a reminder the day before first appointment
Recording days:
1.
2.
3.
Reminders for recording days? Yes/No
Second appointment date:
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Principal Investigator: Dr Anne-Louise Heath
Email: anne-louise.heath@otago.ac.nz
Phone: 479-8379

Signature of participant:

Date:

7. I understand that the results of the project may be published and be available
in the University of Otago Library, but I agree that any personal identifying
information will remain confidential between myself and the researchers during
the study, and will not appear in any spoken or written report of the study.

6. I know that when the project is completed all personal identifying information
will be removed from the paper records and electronic files which represent the
data from the project, and that these will be placed in secure storage and kept for
at least ten years.

5. I know that as a participant I will complete three questionnaires and write down
what my child eats and drinks for 3 days, and that my child’s height and weight
will be measured.

4. I know that taking part in the project is entirely voluntary, and that I am free to
withdraw from the project at any time without disadvantage.

3. All my questions about the project have been answered to my satisfaction, and I
understand that I am free to ask for more information at any stage.

2. I have had enough time to talk with people of my choice about taking part in
the study.

1. I have read the Information Sheet about this study and understand the aims of
this research project.

Name of participant:

Following signature and return to the research team this form will be stored in a secure place for ten years.

Consent Form for Participants

EAT5: What are New Zealand
5 year olds eating?

Date:

Signed:

Name:

I agree to be in the EAT5 study

6. The researchers will write up the results for their work but
my name will not be mentioned

5. If I have any questions I can ask the researchers or mum/dad

4. If I don’t want to answer some of the questions or do some
of the measurements that is okay

3. Anytime I want to stop that’s okay

2. I don’t have to be in the study if I don’t want to

1. Someone has told me about the study and I know what it is
about

Consent Form for Children

EAT5: What are New Zealand
5 year olds eating?

Appendix F

Appendix G

EAT5 - What are New Zealand 5 year olds eating?
Participant Information Sheet
Thank you for your interest in the EAT5 study. Please read this information sheet carefully and take time to
think about whether you would like to participate. You might also want to talk with relatives or friends before
making your decision.
If you decide to take part we thank you. If you decide not to take part there will be no disadvantage to you and
we thank you for considering our request.
Why?
The aim of this study is to find out what New Zealand 5 year olds are eating, and at the same time to develop a
new, and much quicker, way of measuring what they eat, called a “food frequency questionnaire”. The study is
being carried out by Master of Dietetics students who are being supervised by University staff.
Who is funding the project?
The EAT5 study is being paid for by University funds.
Who can participate?
We are seeking 100 parents of healthy 5-year olds.
What will I be asked to do?
We will ask you to:
Fill out a short questionnaire about yourself and your child, and a food frequency questionnaire about
how often your child has different types of foods. We will post these out so that you can complete them
at home. This will take about 30 minutes of your time.
Then we’ll ask you to come to a meeting at our research rooms where we will measure your child’s
height and weight, and show you how to complete a weighed food record. This will take about an hour
of your time.
We’ll ask you to fill out a weighed food record over the next 3-4 weeks – recording what your child eats
and drinks on 3 different days. We will lend you some electronic scales to make this easier. This will take
about 30 minutes of your time on each of the days.
Finally, we will ask you to come back to our research rooms to fill out anther food frequency
questionnaire. This will take about 30 minutes of your time.
We estimate that the EAT5 study will take a maximum of 3½ hours of your time over about a month. We are
able to reimburse you at the end of the study for costs associated with taking part up to $25 (approximately $5
for each of the 5 components of the study).
What will happen to my information?
We keep the information from the study for 10 years past the end of the study, following University guidelines.
What about anonymity and confidentiality?
All your information is identified by a number rather than by your name. This keeps all the information
anonymous so that you cannot be identified. We keep all the information and questionnaires in locked offices.
Group results of the project will be published but you will not be identified.
If I agree to participate, can I change my mind?
You may withdraw from participating in the project at any time and without any disadvantage to yourself.
Any questions?
If you have any questions now or in the future, please feel free to contact us:
Name: Dr Anne-Louise Heath
Name: Associate Professor Rachael Taylor
Position: Co-Principal Investigator
Position: Co-Principal Investigator
Department: Human Nutrition
Department: Medicine
Contact phone number: 479 8379
Contact phone number: 021 479 556
Email: anne-louise.heath@otago.ac.nz
Email: rachael.taylor@otago.ac.nz
This study has been approved by the University of Otago Human Ethics Committee (Health). If you have any concerns about the ethical
conduct of the research you may contact the Committee through the Human Ethics Committee Administrator (phone +64 3 479 8256 or
email gary.witte@otago.ac.nz). Any issues you raise will be treated in confidence and investigated and you will be informed of the outcome.
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……………………….. is the person you will meet when you come in
to see us.

Who will I be talking to?

Ask you to help your mum and dad when they are filling out
your food diary over the next 3 or 4 weeks

Teach your mum or dad how to weigh and write down what
you eat and drink

If you want to be in EAT5, we will ask you to come and visit us so
that we can
Measure how much you’ve grown

Not a lot – mum and dad will do most of it!

What do I have to do?

We are doing a study to find out what New Zealand kids just like
you are eating. This will also help us create a better and faster way
of measuring what children are eating.

What is the EAT5 study all about?

Information Sheet for Children

EAT5: What are New Zealand
5 year olds eating?
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First Visit Protocol

Objectives
1. To obtain consent from participants.
2. To have demographic questionnaire filled out by participant.
3. To administer FFQ for the first time.
4. To explain and demonstrate to participant how to complete the three day weighed diet record.
5. To measure the height and weight of the participant’s child.
6. To give diet record, scales and batteries to participant.
7. To arrange a time to come back for second FFQ and collection of records.
Steps - Before

Equipment required:
- Diary for appointments.
-

-

-

-

Demographic questionnaire.
Blank diet food record.
FFQ.
Plate.
Bowl.
Cup.
Measuring cup.
Measuring spoons.
Rice.
Dietary scales and batteries.
Calibrated scales.
Calibrated Stadiometer.
Pens.
Colouring in and pencils/toys.

o Text /call/email participant the day before to confirm time and place of meeting.
o Ensure you are familiar and comfortable with the protocol.
o Record ID number on FFQ and diet record.
o

Record dates for diet record to be completed according to weighed diet record plan.
Steps - During

1. Introduction
o Introduce yourself if first contact was not made face to face.
o

Thank participant for taking the time to meet today
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o Check they have read and understood the information sheet and whether there are any
questions.

2. Consent forms
o Collect forms and put away in a file.
3. Demographic questionnaire
o Give parent demographic questionnaire to fill out. Collect questionnaire and
put away in file.

4. Administering Food Frequency Questionnaire
o Explain that I will ask the questions and fill it in.
o Explain that there are no right or wrong answers.
o

Complete the FFQ according to the instructions preceding the FFQ.

o

Get the scales out, show them where the batteries are, and how to use the. scales. Let
them know the batteries may go flat, so they may need to change. them. Show them
how to change batteries if they do go flat.

5. Take weight and height of child
o Refer to P3b, Measurement Protocol.
6. Teach participant to fill out the three day weighed diet record and use the scales
o Show participants the food diary.

Explain:
o Instructions (see weighed diet records).
o Demonstrate with the food items; sequential recording and leftovers.
o To fill in the record for three days over the next three weeks. These are the days
written on the front of the diet record.

o Why it is important to record on these days.
o How to contact me with any questions while filling in the record.
o Finally, that while I realise it may take some time to record what your child eats, it is
very important that we get a picture of their normal eating patterns, so please
don’t change what your child would normally eat because of it, and please record
everything your child eats/drinks on the days you’re recording- even if they only
have a bite or sip of a food or drink.

7. Any Questions?
8. Wrap up
o I would like to arrange a time in one month to meet up with you again, to collect the
food diary, and to ask you to complete the FFQ for the second time. Do you know a
day and time that would be suitable for you then, or would you like me to ring you
closer to the time? (If they know a time and day, write collection date on their food

record for them, and record time, date, name in my diary. If not, then record a
reminder to contact them during the third week of food recording).
o
o

Thank parent for their time today - their participation is extremely helpful to this
valuable research and is very much appreciated.
Leave contact details with parent in case they have further questions.
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Second Visit Protocol
Objectives:
1. To administer FFQ for second time.
2. To collect food record and scales from the participant.
3. To check answers in diet record.

Steps - Before

Equipment required:
- Diary.
- FFQ.
- Plate.
- Bowl.
- Cup.
- Measuring cup.
- Measuring spoons.
- Rice.
- Pens.
- IRD signature form.
- Grocery voucher.
Ensure you are familiar and comfortable with this protocol.
Steps - During

1. Introduction:
o Thank participant for taking time to come in and meet today.
o Briefly explain what will happen today:
§ Firstly, I will fill out the questionnaire again by asking you questions
about what foods and how much of them you think your child has
eaten over the past month.
§ After this is completed, I’ll go through the diet record with you to
ensure everything is OK and collect the scales from you.
2. Administering Food Frequency Questionnaire:
o Explain that I will ask the questions and fill it in.
o Explain that there are no right or wrong answers.
o Complete the FFQ according to the instructions.
3. Check diet record:
o Ask to see food diary and scales.
o Check to see all columns have been filled in correctly.
o If anything is missing or difficult to understand, ask for clarification.
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4. Wrap up
o Thank the participant for coming in and taking the time to complete the diet
record.
o Ask the participant to sign the IRD form for their voucher.
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Dear [Name],
Thank you for being a part of the EAT5 study. Please find attached [child’s name]
measurements and nutrient analysis results.
The nutrient reference values included in the letter are based on the Nutrient Reference
Values for Australia and New Zealand children aged 4-8 years. These values can be used as a
guide taking into account that the food diary you kept reflects the usual intake of [child’s
name]. For further information, please visit:
http://www.nhmrc.gov.au/_files_nhmrc/publications/attachments/n36.pdf
We hope that you find the information useful for you and your family. Once again, thank you
for taking the time to participate in this important health study. We absolutely could not do
it without you!
Kind regards,
Harriet Carter, Student Dietitian
Department of Human Nutrition, University of Otago
eat5research@outlook.com
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Growth Measurements
[Child’s name] anthropometric measurement on (dd/mm/yy):

Height (cm) : __________
Weight (kg) : __________
BMI (kg/m2): __________
Please plot the measurements appropriately in the Well Child Tamariki Ora My Health Book. If
you have any concerns regarding the measurements, please check with your General
Practitioner at your next visit.
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Nutrient Analysis

Nutrient

Estimated Average
Requirement, EAR
(per day)

Recommended
Dietary Intake, RDI
(per day)

Adequate
Intake,
AI (per day)

Energy (kJ)3

-

-

-

Total
Carbohydrate4

-

45-65% of energy
intake

-

Protein (g)

16

20

-

Total Fat5

-

20-35% of energy
intake

-

Sodium (mg)

-

-

300-600

Dietary fibre (g) -

-

18

Calcium (mg)

700

Iron (mg)

4

10

Zinc (mg)

3

4

Vitamin C (mg)

25

35

1.
2.
3.

[Child’s
name]
Average Daily
Intake

No reference value was established for energy intake in children as every child has a
different set of requirements and influenced by many factors such as physical activity
No reference value was established for total carbohydrate intake in children aged 4 - 8 years
No reference value was established for total fat intake in children aged 4 - 8 years
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Interpreting the Results
What can this nutrient analysis tell me?
This nutrient analysis shows your child’s average intake of nutrients over the three days of the
food diary, which you have kept. From this, you can find out the likelihood of your child in
getting sufficient amount of each nutrient. Please note that if your child has a low intake of a
nutrient, it does not necessarily mean that they are deficient in that nutrient. The only way to
diagnose a nutrient deficiency is by taking tests such as blood tests.
What is the “Recommended Dietary Intake” (RDI)?
The Recommended Dietary Intake (you may have seen it labelled as “RDI” on food packets) is
the daily intake of a nutrient, which meets the needs of almost every child aged 4-8 years. If
your child has a nutrient intake that is the same as, or above the RDI, it is very likely that they
are getting sufficient amount of that nutrient.
What is the “Estimated Average Requirement” (EAR)?
The Estimated Average Requirement (EAR) is the daily intake of a nutrient, which meets the
needs of half of all children aged 4-8 years. If your child has a nutrient intake that is the same as,
or above the EAR, there is a good chance that they are getting sufficient amount of that
nutrient.
What is the “Adequate Intake” (AI)? (used when RDI value cannot be determined)
The Adequate Intake (AI) is the average daily nutrient intake observed in healthy children aged
4-8 years. If your child has a nutrient intake that is the same as, or above the AI, that nutrient
intake is assumed to be sufficient.
What does it mean if my child has a nutrient intake below the RDI?
If your child has a nutrient intake below the RDI, but above the EAR, there is still a good chance
that they are getting sufficient amount of that nutrient. If you are concerned, you could try
offering more foods that contain the nutrient(s) concerned.
What does it mean if my child has a nutrient intake below the EAR?
If your child has a nutrient intake below the EAR, it could be possible that they are not getting
sufficient amount of that nutrient. See the page attached for some ideas about what foods to
offer to boost their intake of the nutrient(s) concerned.
What does it mean if my child has a nutrient intake below the AI?
Unfortunately, it is not possible to find out whether your child is getting sufficient amount of
that nutrient using this value. To illustrate, if your child’s fibre intake is less than the AI, and they
are not constipated, they could be having enough fibre in their diet.
How accurate is this nutrient analysis?
The accuracy of this nutrient analysis depends upon the accuracy of the details on the food
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diary provided. Other factors can also affect the accuracy of the nutrient analysis. For
example, if your child was unwell and had a decreased appetite while you were keeping the
food diary. Their nutrient intake may in fact be higher than the nutrient analysis shown.
Another possibility is that the three days of recording were not representative of what your
child usually eats. For example, on the three days when you kept the food diary, your child did
not eat any of a particular food that they usually eat. The analysis then may not be an accurate
reflection of their nutrient intake.
The next page contains some examples of foods to increase intake of these nutrients. For more
information, you can visit the Ministry of Health at www.health.govt.nz

87

Study: EAT5
Version 5
Prepared by: Harriet Carter
February 2017
Participant results letter is based on the Nutrient analysis letter, prepared by Renee Yu

Protein
Protein is necessary to build, maintain and repair tissue and is essential for growth. Good
sources of protein include: meat, chicken, fish, eggs, milk, yoghurt, beans (e.g. baked beans,
kidney beans), lentils and tofu.
Fibre
Dietary fibre is required for adequate function of the bowel. Wholegrain breads and cereals,
legumes, vegetables, and fruits are good sources of dietary fibre and many other nutrients.
Introduce foods high in fibre gradually along with adequate fluids to avoid any abdominal
discomfort.
Calcium
Calcium is essential for healthy bones and teeth. Milk products and calcium fortified milk
alternative are good sources of calcium. These include cow’s milk, yoghurt, cheese, calciumfortified soy milk and clacium0fortified yoghurt. Non-diary sources of calcium include canned
fish with bones, green leafy vegetables, legumes, nuts and seeds. Children required tow to three
servings of milk and milk products each day to meet their calcium requirement.
Iron
Iron needs are highest during periods of rapid growth, such as early childhood, and the time of
the adolescent growth spurt. Iron is an essential component of haemoglobin, the component to
red blood cells that transports oxygen. Good sources of iron are beef, other meats, chicken, fish,
shellfish, eggs, beans, lentils and tofu, and other breakfast cereals (if they have iron added to
them – see ingredients on the packet).
Eating vitamin C containing foods (see below) at the same time are iron-constraining foods
increases the amount of iron your body is able to use.
Vitamin C
Vitamin C is essential for normal growth and development. Foods high in vitamin C include fruit
such as oranges and mandarins, kiwifruit, berried, apples, pineapple, and colourful vegetables
such as tomatoes, capsicum, broccoli, cauliflower and cabbage.
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ID Number: _____________

EAT5 Demographic Questionnaire
1.

How are you related to the child in this study?

2.

What is your date of birth?

3.

How many children do you have?

4.

To which ethnic group(s) do you belong? Please tick all the boxes that apply
NZ European
Maori
Samoan
Tongan
Cook Island Maori
Niuean
Chinese
Indian
Other
If other, please state:

5.

If Maori, please provide your tribal affiliations

6.

What is your child’s date of birth?

7.

What is your child’s sex?: Male / Female (please circle)

8.

To which ethnic group(s) does your child belong?
NZ European
Maori
Samoan
Tongan
Cook Island Maori
Niuean
Chinese
Indian
Other
If other, please state:

9.

If Maori, please provide the tribal affiliations for your child

10.

Is your child descended from Maori (that is do they have a Maori birth parent,
grandparent or great-grandparent etc)?
Yes / No / Don’t know (please
circle)

day/month/year

day/month/year
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Measurement Protocol
Objectives
1. To undertake anthropometric measurements (weight, and height) of five-year old
children.
2. Record measurements immediately in the anthropometry data sheet.
3. Enter the measurements into Excel.
Equipment required
• Measurement protocol.
• Anthropometric data sheet.
• Tracking sheet containing child’s name, parent’s name and their address.
• Stadiometer.
• Equipment:
o Scales and stadiometer.
o Hand sanitizer.
o Pencil.
o Eraser.
o Wipes.
o Anthropometric data sheet.
Measuring equipment:
1. Seca Alpha 770 weighing scale (SECA, California, USA): portable electronic scale that
has a taring capability and is calibrated to 0.1kg.
2. Leicester Height Measure (Invicta Plastics Ltd, Leicester, UK): to measure child’s
height to the nearest 0.1cm.
• All measurement equipment must be highly accurate, precise, sturdy and portable.
• Scales and stadiometers should be calibrate before measurement.
o Stadiometeres should be calibrated with a standard-length rod.
o Scales should be calibrated with standard weights.
Steps – Before
1. All equipment should be checked prior to first measurement of the day.
2. Confirm that all supplies needed for the measurements are available and accessible.
3. Information should be entered on the data sheet including:
1- Date. 2 – Measurer’s name. 3 – Child’s name.
Remember:
1. Measurements should be taken and recorded twice.
2. It is important to follow the same technique and protocol during successive
measurements.
3. Any measurements falling outside the maximum allowed differences should be repeated
and entered in designated boxes on the data sheet.
4. Data should be entered on the sheet using a pencil.
5. Immediately record the measurement after it is read, it helps to have your pencil and data
sheet near you.
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6. Record the measurement directly onto the data sheet. The more times the
measurement is copied the more chances of error there are.
7. Record measurements clearly and neatly, in the same way every time.
Steps – During
1. Introduce yourself.
2. Thank the participant for taking the time to meet today.
3. Ensure that the parent and the child understand what is happening and they are
comfortable with the process.
4. Go over what will be covered in today’s session:
o Child’s height and weight
General Guidelines for Measuring and Recording
1. Always tell the participant what you are going to do before you do it. Explain
what you are doing and why, such as before lowering the headboard of the stadiometer
to the head. Remain unaffected by tattoos, piercings, etc. and do not comment about
the participant’s body. Maintain professionalism at all times.
2. Avoid parallax when taking readings. Parallax describes the phenomenon where an
observer reads a different value on a measuring device depending on the angle from
which it is viewed. Parallax is a common cause of data error especially for height
measurements. The examiner should read the measurements with his or her line of
sight directly in front of the value rather than at an angle or from the side
3. Exam staff must carefully watch children at all times because they can quickly and
easily hurt themselves.
Child Measurements
1. Explain to the mother that information will only be used for the study.
2. Confidentiality of information must be assured.
3. The anthropometrist’s confidence and poise is important for reassuring both the
mother and child. This includes maintaining eye contact and talking to the child with a
calm reassuring voice.
The best order to car you the measurements is:
1. Ask the mother to undress the child up to a singlet and underwear.
2. Child’s weight 1.
3. Child’s height 1.
4. Child’s weight 2.
5. Child’s height 2.
6. If the child refuses to stand still on the scale alone, record the weight of the mother,
tare the scale and ask the mother to hold the child and record his/her weight.
7. Check that the difference between measurements 1 and 2 are acceptable. If not,
then repeat measurements for a third time now.
8. Now the child can get dressed
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The following table shows the maximum allowable differences between the two
measurements:
Measurement
Maximal allowable difference
Weight
0.1kg
Height

0.7cm

Weight
Place the scales on a flat, hard, even surface. Be sure there is adequate light to read
measurement.
1. Explain to the participant the procedure for weighing.
2. Ask the mother to remove all the child’s clothes up to underwear.
3. Turn on the power key, wait until (0.0) is displayed.
4. Ask the mother to help the child to stand with his/her feet slightly apart in the center
of the scale.
5. Immediately record the measurement to the nearest 0.1kg.
6. Repeat steps 4 and 5.
Height
Explain to the mother the procedure for measuring the child’s height, the mother will be
required to help with measurement and soothe and comfort the child.
1. Place the measuring board on a hard, flat surface against a wall. Make sure the board
is not moving.
2. Check that shoes, socks and hair ornaments have been removed.
3. Work with the mother, kneel in order to get down to the level of the child.
4. Help the child to stand on the baseboard with feet slightly apart. The back of the head,
shoulder blades, buttocks, calves and heels should all touch the vertical board.
5. Ask the mother to hold the child’s knees and ankles to help keep the legs straight and
feet flat, with heels and calves touching the vertical board. Ask the mother to focus the
child’s attention, soothe the child as needed and help you to keep the child in position.
6. Position the child’s head so that a horizontal line from the ear canal to the lower
boarder of the eye socket runs parallel to the base board (Frankfurt Plane). To keep the
head in this position, hold the bridge between your thumb and forefinger over the
child’s chin.
7. If necessary, push gently on the tummy to help the child stand to full height.
8. Keeping the head in position, use your other hand to pull down the headboard to rest
firmly on the top of the head and compress the hair.
9. Read the measurement and record the child’s height in centimeters to 0.1cm. This is
the last line you can see.
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ID
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Weight (kg)
1
2

3

Mean

EAT
EAT
EAT
EAT
EAT
EAT
EAT
EAT
EAT
EAT
EAT
EAT
EAT
EAT
EAT
EAT
EAT
EAT
EAT
EAT
EAT
EAT
EAT
EAT
EAT
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Height (kg)
1
2

3

Mean
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94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113
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114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

1

137

1

1

1

1
1
1

8

13

13

TOTAL

PERCENT ALL

Should be:

1

F1 =
F2 =
F3 =
F4 =
F5

FRIDAY WDR HANDOUT

Th1 =
Th2 =
Th3 =
Th4 =

THURSDAY WDR HANDOUT

W1 =
W2 =
W3 =
W4

WEDNESDAY WDR HANDOUT

T1 =
T2 =
T3 =
T4

TUESDAY WDR HANDOUT

M1 =
M2 =
M3 =
M4 =

MONDAY WDR HANDOUT

13

14

9

1
1

1

1

1

1
1
1
1

T

13

14

9

1
1

1

1

1
1
1
1

1

W

13

13

8

1

1

1
1
1
1

1

1

Th

13

13

8

1

1
1
1
1

1

1

1

F

17

17

11

1
1
1
1
1

1

1

1

1

1

1

Sat

Find the "WDR Handout" day that applies to the day the 1st interview is completed
Use the next unused pattern for that "handout" day

To use:

M

3 non-consecutive days (i.e. need to use one of these days each week over 3 weeks)
1 weekend day and 2 weekdays
Start on the day after the interview
Approximately equal numbers of each day of the week

Criteria:

ALH24Feb15

WDR patterns for EAT5

17

16

10

1

1
1

1

1
1

1

1

1

1

Sun

Sat M T
Sat T W
Sat M W
Sat M Th
Sat M F

F Sun M
F Sun T
F Sat W
F Sun Th

Th F Sun
Th Sun M
Th Sat T
Th Sun W

W Th Sat
W F Sun
W Sat M
W Sun T

T W Sat
T Th Sun
T F Sat
T Sun M

TOTAL PATTERNS

TOTAL DAYS

F1
F2
F3
F4
F5

Th1
Th2
Th3
Th4

W1
W2
W3
W4

T1
T2
T3
T4

M1
M2
M3
M4

21

63

1
1
1
1
1

1
1
1
1

1
1
1
1

1
1
1
1

1
1
1
1

5

4

4

4

4
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143
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Appendix T
Food and Beverage Classification System
Nutrient Framework for Schools: Adapted for EAT5 Non-core
Occasional foods
There are certain foods that automatically fall into the occasional category due to these
foods being too high in energy and/or saturated fat and/or added sugar and/or sodium and
provide minimal nutritional value.
For school children these are:
1.
2.
3.
4.
5.

Confectionary1
Deep-fried foods
Full-sugar and artificially sweetened energy drinks2
Full-sugar drinks
Foods and beverages containing caffeine >56mg/serve

There are other foods and beverages that are not recommended for sale or provision in
schools. These are any foods and beverages labelled with “not recommended for children”,
“dietary supplement” or contain caffeine. The Ministry of Health and Ministry of Education
also recommends schools be plain water and reduced-fat milk only.
Notes:
•
•
•
•
•
•
1.

2.

This framework is for school-aged children.
Products must meet all criteria to be classified as either everyday or sometimes
The symbol > means greater than
The symbol < means less than
The symbol ≥ means greater than or equal to
The symbol ≤ means less than or equal to
Confectionery includes a range of sugar-based products, including boiled sweets
(hard glasses), fatty emulsions (toffees and caramels), soft crystalline products
(fudges) fully crystalline products (fondants), gels (gums, pastilles, and jellies), and
chocolate.
An energy drink is a non-alcoholic water-based flavoured beverage which contains
caffeine and may contain carbohydrates, amino acids, vitamins and other substances,
including other foods, for the purpose of enhancing mental performance.
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Product Category
Beverages#
Water

Classification
Everyday
Sometimes
Occasional
All plain water with Not applicable
Not applicable
nothing added
#
The Ministry of Health and Ministry of Education recommends schools be plain water and
reduced-fat milk only.
Product Category
Vegetables and fruit
Fresh, canned and
frozen vegetables
and/or vegetable
mixes
Exclude potato,
kumara, taro and
tapioca.
Potato, kumara,
taro and tapioca
Examples include
fresh, frozen or
mashed potato,
kumara, taro and/or
tapioca products.
Fresh, frozen and
canned fruit, fruit
tubs and puréed
fruit

Classification
Everyday
No added fat

Sometimes
Saturated fat ≤
1.5g/100g

Occasional
Saturated fat >
1.5g/100g

No added fat
No added salt

Energy ≤
1000kJ/100g
Saturated fat ≤
5g/100g
Sodium ≤
450mg/100g

Energy >
1000kJ/100g
Saturated fat >
5g/100g
Sodium >
450mg/100g

> 85% fruit content*
No added fat
No added salt
No artificial
sweetener
or

All other fresh,
frozen and canned
fruit, fruit tubs and
pureed fruit

Not applicable

≥60% fruit content*
No added fat
No added salt
No added sugar^ or
artificial sweetener
*
Fruit content includes whole fruit, fruit pieces and fruit purée.
^
Added sugar includes concentrated, refined and deionised fruit juice.
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Product Category
Breads and cereals
Rice, pasta, noodles
and couscous
Examples include
fresh and dried
pasta, rice,
couscous, noodle
cups/instant
noodles, rice risotto
and savoury rice,
and canned
spaghetti.
Breads or bread
products and fruit
breads
Examples include all
wholemeal,
wholegrain,
multigrain and white
breads, muffin
splits, crumpets,
bagels, wraps, flat
breads, rolls, fruit
breads, non-iced
buns, rewena bread,
fa’apapa, garlic
bread, and
croissants.
Breakfast cereals
Examples include
wheat biscuits, bran,
rice and corn flakes
and bubbles, rolled
oats and muesli.

Classification
Everyday
No added fat
No added salt

Sometimes
Energy ≤
1000kJ/100g
Saturated fat ≤
1.5g/100g
Sodium ≤
450mg/100g

Occasional
Energy >
1000kJ/100g
Saturated fat >
1.5g/100g
Sodium >
450mg/100g

Saturated fat ≤
1.5g/100g
Sodium ≤
450mg/100g
Fibre ≥3g/100g

Saturated fat ≤
4g/100g

Saturated fat >
4g/100g

Saturated fat ≤
1.5g/100g
Sugar ≤ 15g/100g
(≤ 20g/100g for
cereals containing
fruit)
Sodium ≤
450mg/100g
Fibre ≥ 8g/100g

Saturated fat ≤
4g/100g
Sugar ≤ 20g/100g
(≤ 25g/100g for
cereals containing
fruit)
Sodium ≤
600mg/100g
Fibre ≥4g/100g

Saturated fat >
4g/100g
Sugar > 20g/100g
(> 25g/100g for
cereals containing
fruit)
Sodium >
600mg/100g
Fibre < 4g/100g
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Product Category
Classification
Milk and milk
Everyday
products
Milk
Total fat ≤
Examples include
2.0g/100ml
plain cow’s milk, soy
milk, goat’s milk and
rice milk.
Cheese
Saturated fat ≤
Soft and hard
5g/100g
cheese.
Sodium ≤
Examples include
450mg/100g
ricotta, cottage
cheese, cheddar,
cheese slices and
cream cheese.
Milk-based snack
Energy ≤ 400kJ/100g
^
foods
Saturated fat ≤
Examples include
1g/100g
yoghurt, custards,
Total sugar ≤
dairy desserts and
15g/100g
creamed rice, and
soy versions of
these items.
^
Based on a serving size of 150g.

Sometimes

Occasional

Total fat ≤
3.3g/100ml

Total fat >
3.3g/100ml

All other cheeses

Not applicable

Energy ≤ 667kJ/100g
Saturated fat ≤
2g/100g
Total sugar ≤
17g/100g

Energy > 667kJ/100g
Saturated fat >
2g/100g
Total sugar
>17g/100g
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Product Category
Meat, fish, seafood,
poultry and meat
alternatives
Fresh, frozen,
canned and
pouched fish and
seafood
Examples include
plain fish fillets and
plain and flavoured
canned and
pouched tuna.
Processed meat,
fish, poultry and
seafood products
Examples include
mince meat patties,
crumbed or coated
poultry and fish, fish
patties, fish fingers,
surimi and other
processed seafood.
Meat poultry and
eggs
Examples include
plain beef, lamb,
pork, chicken and
turkey, plain mince
(with no added
ingredients) and egg
dishes.
Ready-to-eat
sandwich meats
Examples include
ham, salami, and
luncheon and
luncheon-type
meats.
Sausages,
frankfurters and
saveloys

Classification
Everyday

Sometimes

Occasional

No added fat
No added oil
Sodium ≤
500mg/100g

Energy ≤
1000kJ/100g
Saturated fat ≤
5g/100g
Sodium ≤
500mg/100g

Energy >
1000kJ/100g
Saturated fat >
5g/100g
Sodium >
500mg/100g

Not applicable

Energy ≤
1000kJ/100g
Saturated fat ≤
5g/100g
Sodium ≤
450mg/100g

Energy >
1000kJ/100g
Saturated fat >
5g/100g
Sodium >
450mg/100g

Visibly lean,
unprocessed meat
and poultry

All other
unprocessed meat
and poultry and egg
dishes

Not applicable

Not applicable

Saturated fat ≤
2g/100g
Sodium ≤
1090mg/100g

Saturated fat >
2g/100g
Sodium >
1090mg/100g

Not applicable

Saturated fat ≤
7.5g/100g
Sodium ≤
800mg/100g

Saturated fat >
7.5g/100g
Sodium >
800mg/100g

Eggs cooked with no
added fat and no
added salt
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Product Category
Classification
Meat, fish, seafood, Everyday
Sometimes
poultry and meat
alternatives
Meat alternatives
Total fat ≤ 10g/100g Sodium ≤
(vegetarian options) Saturated fat ≤
800mg/100g
Examples include
5g/100g
vegetarian ‘meats’
Sodium ≤
and ‘sausages’,
450mg/100g
nutmeat, falafel,
tofu and tempeh.
Dried and canned
No added fat
Saturated fat ≤
peas, beans and
3.7g/100g
^
lentils (pulses)
Examples include
lentils, split peas,
chickpeas, red
kidney beans, baked
beans, canned bean
mixes, and flavoured
dried peas and
beans.
^
Based on a serving size of ¾ cup of beans (135g).
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Occasional
Sodium >
800mg/100g

Saturated fat >
3.7g/100g

Product Category
Mixed meal dishes
Mixed meal items
Items that are a
combination of
foods from one or
more food groups.
These are promoted
as standalone items
that are consumed
on their own or as
the main item of a
meal.
Examples include
pizza, pasta dishes,
including filled
pasta, lasagne, and
macaroni cheese,
sushi, calzones,
hotdogs and
hamburgers.
Soup
All fresh, canned,
and powdered
soups, soup mixes
and chowders.

Classification
Everyday
Energy ≤ 800kJ/100g
Saturated fat ≤
3g/100g
Sodium ≤
350mg/100g

Saturated fat ≤
1.5g/100ml
Sodium ≤
450mg/100ml
Fibre ≥ 1g/100ml

Sometimes
Energy ≤
1200kJ/100g
Saturated fat ≤
5g/100g
Sodium ≤
450mg/100g

Occasional
Energy >
1200kJ/100g
Saturated fat >
5g/100g
Sodium >
450mg/100g

Energy ≤
1000kJ/100ml
Saturated fat ≤
5g/100ml
Sodium ≤
450mg/100ml
Energy ≤
1500kJ/100g
Saturated fat ≤
5.9g/100g
Sodium ≤
750mg/100g

Energy >
1000kJ/100ml
Saturated fat >
5g/100ml
Sodium >
450mg/100ml
Energy >
1500kJ/100g
Saturated fat >
5.9g/100g
Sodium >
750mg/100g

Filled sandwiches
Energy ≤
rolls and wraps*
1100kJ/100g
All filled bread,
Saturated fat ≤
flavoured bread, flat 3.7g/100g
bread and pita
Sodium ≤
bread.
600mg/100g
Examples include
sandwiches, filled
rolls and wraps
(such as those filled
with salad or
vegetables and lean
meat).
Pastry products
Not applicable
Energy ≤
Energy >
Examples include
1000kJ/100g
1000kJ/100g
savoury pies,
Saturated fat ≤
Saturated fat >
sausage rolls, spring
5g/100g
5g/100g
rolls, quiches and
Sodium ≤
Sodium >
samosas.
350mg/100g
350mg/100g
*
Based on a serving size of 90g, the average size of a sandwich made with one slice of bread.
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Product Category
Snack Items
Sweet snack foods*
Examples include
biscuits, bars, cereal
bars and sweetened
popcorn.

Classification
Everyday
Not applicable

Savoury snack
foods*
Examples include
crackers, bars, chips,
potato crisps
(chippies), rice
crackers and
popcorn.
Baked snack foods*
Examples include
cakes, pancakes,
picklets, iced buns,
sweet and savoury
muffins, scones and
sweet pastries, for
example, Danish
pastries and fruit
pies. Excludes
biscuits and prepackaged bars.
Dried fruit#
Any dried fruit sold
as a mixture or sold
separately.
Dried fruit, nut and
seed mixtures#
Examples include
any dried fruit and
nut and/or seeds
sold as a mixture or
any nuts and/or
seeds sold
separately.
Vegetable and/or
fruit derived
products#
Examples include

Not applicable

Sometimes
Energy ≤
1900kJ/100g
Saturated fat ≤
6.3g/100g
Sodium ≤
625mg/100g
Fibre ≥ 3.1g/100g
Total sugar ≤
47g/100g
Energy ≤
1800kJ/100g
Saturated fat ≤
9.1g/100g
Sodium ≤
606mg/100g

Occasional
Energy >
1900kJ/100g
Saturated fat >
6.3g/100g
Sodium >
625mg/100g
Fibre < 3.1g/100g
Total sugar >
47g/100g
Energy >
1800kJ/100g
Saturated fat >
9.1g/100g
Sodium >
606mg/100g

Energy ≤
1800kJ/100g
Saturated fat ≤
6g/100g
Sodium ≤
900mg/100g for
savoury and ≤
600mg/100g for
sweet
Fibre ≥ 2/100g
Total sugar ≤
50g/100g
Saturated fat ≤
18.2g/100g

Energy >
1800kJ/100g
Saturated fat >
6g/100g
Sodium >
900mg/100g for
savoury and >
600mg/100g for
sweet
Fibre < 2/100g
Total sugar >
50g/100g
Saturated fat >
18.2g/100g

Saturated fat ≤
20.1g/100g
No added salt

Saturated fat ≤
33.6g/100g
Sodium ≤
1342mg/100g

Saturated fat >
33.6g/100g
Sodium >
1342mg/100g

Not applicable

Package size ≤ 30g
≥ 95% vegetable
and/or fruit
Saturated fat ≤

Package size > 30g
<95% vegetable
and/or fruit
Saturated fat

Not applicable

Not applicable
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Product Category
Classification
Snack Items
Everyday
Sometimes
Occasional
vegetable and/or
14.8g/100g
>14.8g/100g
fruit leathers and
similar leather-type
products, vegetable
and/or fruit chips
for example banana
chips (excludes
potato chips) and
foods made with
vegetable and/or
fruit juice, paste or
concentrate.
Ice creams,
Not applicable
Energy ≤ 545kJ/100g Energy > 545kJ/100g
iceblocks, frozen
Saturated fat ≤
Saturated fat >
^
yoghurts and jellies
2.7g/100g
2.7g/100g
Ices, iceblocks, ice
Total sugar ≤
Total sugar >
creams, frozen
20g/100g
20g/100g
yoghurts, gelato,
slushees, fruit and
jelly tubs, and jelly
snacks.
*
Based on a serving size calculated using algebra.
#
Based on the average serving size of these foods consumed by EAT5 participants. Dried
fruit 16.5g, Dried fruit, nut and seed mixtures 20.1g, vegetable and/or fruit derived products
20.3g.
^
Based on a serving size of 110g.
Product Category
Fat & Oil Products
Oils, spreads and
sauces.

Classification
Everyday
Not applicable

Sometimes
Saturated fat and
Trans fat ≤ 28% of
total fats
Trans fat ≤ 1% of
total fats
Sodium ≤
400mg/100g
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Occasional
Saturated fat and
Trans fat > 28% of
total fats
Trans fat > 1% of
total fats
Sodium >
400mg/100g

Appendix U
Table 9.4 Product category placement for food items where placement was unclear
FBCS Product Category
Placement
Rice pasta noodles and cous cous
Examples include fresh and dried
pasta, rice, cous cous, noodle
cups/instant noodles, rice risotto
and savoury rice and canned
spaghetti.
Milk
Examples include plain cow’s
milk, soy milk, goat’s milk and rice
milk.
Milk based snack foods
Examples include yoghurt,
custards, dairy desserts and
creamed rice, and soy versions of
these items.

Additional Food item(s) Included
in the Product Category
Flours and other plain grains.

Processed meat
Examples include mince meat
patties, crumbed or coated
poultry, and fish, fish patties, fish
fingers, surimi, and other
processed seafood.
Soup
All fresh, canned and powdered
soups, soup mixes and chowders.
Sweet snack food
Examples include biscuits, bars,
cereal bars and sweetened
popcorn.
Savoury snack food
Examples include crackers, bars,
chips, potato crisps (chippies),
rice crackers and popcorn.
Dried fruit, nut and seed
mixtures
Examples include any dried fruit
and nut and/or seeds sold as a
mixture or any nuts and/or seeds
sold separately.
Edible oil spreads

Stuffing, pate, meat paste, fagots
and haggis.

Unclassified criteria

Herbs, spices, baking powder,
baking soda, cocoa, yeast,
vinegar, pickles, chewing gum and
gelatine.

Comment

Coconut milk and creams, plain
cream.
Sour cream and sour
cream/yoghurt based dips and
guacamole.

Although guacamole is not a milkbased food item, it is consumed in
a similar way to the other food
items in this category. It is
therefore appropriate that it
should be classified in the same
way.

Stock, instant noodle flavouring
and gravies
Sweet spreads such as jam,
marmalade and Nutella.
Savoury spreads such as Marmite
and Vegemite.
Peanut butter and other nut
butters (except Nutella).

All oils, butter, dressings and
sauces.
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Most appropriate criteria as it
takes into account fat and sodium
content. However, it does not
consider sugar content, which
could have affected the
classification of some sauces.
These food items would add
negligible energy and nutrients to
the diet.

Appendix V
The following foods required additional steps in order to be classified as ‘everyday’
‘sometimes’ or ‘occasional’:
a. Fruit
The FBCS requires the ‘percentage fruit content’ to be known of any food item in the
fruit category (see Appendix S). For any plain, fresh or frozen fruit, 100% fruit
content can be assumed. However, the level of detail provided by Kai-culator for
canned fruit is insufficient to determine the percentage fruit content. The following
rules were applied to canned fruit to enable classification:
•

Canned fruit in syrup drained, and canned fruit in fruit juice (drained and
undrained), were classified as ‘everyday’ as they were assumed to have a fruit
content greater than 85%.

•

Canned fruit in syrup undrained, was classified as ‘sometimes’, as it was
assumed to contain added sugar and have a fruit content of less than 85%.

•

Stewed fruit with a sugar content equivalent to canned fruit in syrup drained
was classified as ‘everyday’. Stewed fruit with a sugar content equivalent to
canned fruit in syrup undrained was classified as ‘sometimes’.

•

Canned fruit in light syrup (drained and undrained), was classified as
‘everyday’, as they were found to have a sugar content similar to canned fruit
in syrup drained.

However, even with these rules there were a small number of canned fruits that
were classified as ‘everyday’ even though they had a high sugar content. For
example, ‘Plums, in syrup, canned, drained’ had a sugar content of 29.8 g per 100
g but was classified as ‘everyday’. In the interest of consistency, the decision was
made to keep these canned plums classified as ‘everyday’. As this was not a
commonly consumed food item it is unlikely to have influenced results.
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Appendix V
b. Meat, poultry and eggs
To classify meat and poultry as ‘everyday’ it needed to be visibly lean and
unprocessed. (see Appendix S). Unlike the other categories, this is not a classification
based on nutrient criteria, and therefore there is no definite cut-off for food items in
this category. To overcome this, the candidate used the Plant and Food Research
descriptive of lean and non-lean to manually classify the 423 food items in the meat
fish and poultry category (62). Where meat and poultry food items were described as
‘lean’, ‘separable lean’ or ‘flesh’, eaten without fat or skin, they were classified as
‘everyday’. All other meat and poultry food items were classified as ‘sometimes’.

c. ‘Dried fruit’, ‘Dried fruit, nut and seed mixtures’ and ‘Vegetable and/or fruit derived
products’
The three categories: ‘dried fruit’, ‘dried fruit, nut and seed mixtures’ and ‘vegetable
and/or fruit derived products’, have classification criteria that specify a package size
of less than 30 g for food items to be classified as ‘sometimes’ (see Appendix S]).
However, for purposes of this thesis foods needed to be classified regardless of the
amount consumed. To overcome this, the average amount of these products consumed
at any one occasion by the EAT5 participants was calculated. As this was less than 30
g for all three categories, this part of the classification criteria was ignored. These food
items were therefore classified solely based on the other nutrient criteria (see
Appendix S). For example, ‘dried fruit, nut and seed mixtures’, were classified based
on their saturated fat and sodium content, regardless of their package size, as it is
assumed that it would be less than 30 g.

d. Edible oil spreads
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Appendix V
The FBCS required the percentage of total fats that are trans-fats and the percentage of
total fats that are saturated and trans fats combined in order to classify food items in
the fat and oil category. However, of the 104 food items that required trans-fat nutrient
information 55 had missing trans-fat nutrient data. For 41 food items, this did not
change their classification, because the sodium or saturated fat content of the food
item meant it was already classified as ‘occasional’

Assumptions to enable classification were possible for two of the 14 food items that
had sodium and saturated fat levels which enabled them to be classified as
‘sometimes’:
•

Butter, cultured: based on the trans-fat content of the other butters listed in
Kai-cultator, it can be assumed that butter would have trans-fat greater than
1% of total fats, and therefore was classified as ‘occasional’.

•

Oil, flaxseed: the United State Department of Agriculture National Nutrient
Database for Standard Reference Release 28 gives a trans fatty acid value
0.094 g per 100 g, and the total fat content of 99.82 g per 100 g (63).
Therefore, the total trans-fat content of ‘oil, flaxseed’ the is less than 1% of
total fats (0.09%), and was classified as ‘sometimes’.

The United State Department of Agriculture National Nutrient Database for Standard
Reference did not give values for the trans-fat content of the other 12 foods. However,
of these 12 food items, EAT5 participants had only consumed ‘Oil, olive’. Thus, ‘oil,
olive’ was the only food item that needed to be classified. An assumption was made
that olive oil has a trans-fat content less than 1% of total fatty acids, and a combined
saturated fat and trans-fat content of less the 28% of total fatty acids. Therefore, ‘oil,
olive’ was classified as ‘sometimes’.
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