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Abstract

Countries often implement nutrition recommendations to enable people to attain optimal
health. This study aims to assess if two groups of New Zealand women adhere to the 2020
Eating and Activity Guidelines (EAG) and some of the Nutrient Reference Values (NRV). This
study is a secondary data analysis from two separate, observational longitudinal studies
conducted in Manawatu and surrounding areas in 2017. Women aged 18-26 (n=93) and 52-
74 (n= 63) attended the Massey University Manawatu campus for height and weight
measurements. One hundred and fifty-six participants completed 3-day diet diaries that
provided information on daily nutrient intakes and daily servings of food groups. The
majority (57%) of younger women met 1-2 food group guidelines, and over 30% met none.
Almost 70% of older women met 1-2 food group guidelines, with 25.4% meeting none. No
women met all 5 food group guidelines. Protein-rich food guidelines were adhered to by
more younger women (61.9%) than older women (39.8%; p=0.007). Grain food guidelines
were adhered to by more older women (15.9%) than younger women (1.1%; p=0.001).
Younger women had 5.4% and 8.6% adherence to vegetable and calcium-rich food
guidelines, respectively. Older women had 9.5% adherence to both vegetable and calcium-
rich food guidelines. The nutrient analysis found that all daily protein intakes were above
the Estimated Average Requirement (EAR) and Recommended Dietary Intake (RDI) for both
age groups. Almost 50% of younger women and 51.9% of older women did not meet the
fibre Adequate Intake (Al). More older women (66.7%) than younger women (55.9%) met
the calcium EAR (p=0.001). Over 20% of younger women were below the folate EAR, with
15.4% of older women below the folate EAR. A strong correlation was found between
calcium-rich food intake and calcium intake (rs = 0.507, p=<0.001). Moderate correlations
were found between fruit intake and daily fibre intake (rs = 0.486, p=0<.001), vegetable
intake and daily fibre intake (rs = 0.241, p=0.002), vegetable intake and folate intake (rs =
0.377, p<0.001). Among this study population, there was low adherence to food group
recommendations, and many women had suboptimal intakes of calcium, fibre, folate and
thiamin. However, all women are meeting protein recommendations. Suboptimal nutrition
can adversely impact health and increase the risk of developing nutrition-related diseases.
Further research is required to investigate food group guideline adherence and nutrient

intakes at a population level.
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1 Introduction

1.1 Background:

The World Health Organisation (WHO) identifies a healthy diet as one with limited fat and
reduced sugar with increased fruit, vegetable, whole grains and reduced fat meat and dairy
(World Health Organisation, 2020). Diets rich in these foods reduce the risk of developing
nutrition-related non-communicable diseases (NCD) such as cardiovascular disease,
particular cancers, and diabetes (World Health Organisation, 2020). NCDs are often
associated with diets high in sodium and low in fruit, vegetables, whole grains, and
nuts/seeds (Melaku et al., 2019). Fruit, vegetables, whole grains, nuts/seeds, low-fat dairy,
and lean protein are nutrient-dense foods which contain essential nutrients, such as fibre,
protein, calcium, and iron, and are vital in promoting health (Cena & Calder, 2020). There
are five food groups that most food items are allocated to: 1) fruit, 2) vegetables, 3) grains,
4) dairy and 5) meat and alternatives. High-quality evidence states the benefits of
consuming adequate nutrients, mainly fibre, including reduced cancer risk, improved blood
cholesterol concentrations, and maintenance of stable weight (Gunness & Gidley, 2010;

Masrul & Nindrea, 2019; Miketinas et al., 2019).

Nutrition recommendations are generally nationwide initiatives aimed to improve health by
promoting food group intake or recommending specific intake of nutrients. Many bodies
produce nutrition recommendations, such as non-government organizations (e.g., WHO,
World Cancer Research Fund), and countries often design their recommendations in
collaboration with nearby countries. In New Zealand, there are two types of
recommendations designed to support optimal nutrition: the 2020 Eating and Activity
Guidelines (EAG) and the 2006 Nutrient Reference Values (NRV). The EAGs are the food-
based dietary guidelines (FBDG) which provide eating and activity statements for New
Zealand adults based on the most recent research to support healthy eating for optimal
health and to reduce the risk of developing non-communicable diseases (NCDs) (Ministry of
Health, 2020a). NRVs are specific amounts of nutrients aimed for use by health and industry
professionals, designed in collaboration with Australia (Ministry of Health & National Health

and Medical Research Council, 2006).



The EAGs promote healthy eating through recommendations regarding the five food groups.
These groups include vegetables, fruit, grain foods, milk + milk products, and
legumes/nuts/seeds/fish/eggs/poultry or red meat with the fat removed (Ministry of Health,
2020a). The EAGs aim to improve overall health by providing adequate nutrients while
reducing disease risk and mortality. If an individual meets the EAGs, they should
theoretically meet NRV recommendations and therefore have a reduced risk of developing
chronic disease (Ministry of Health, 2021). The 2020 EAGs contain significant changes to the
previous 2015 EAGs. The changes from 2015 to the 2020 guidelines include increased
vegetable recommendations (from 3 per day to 5 per day) and separate grain, calcium-food
and protein-food recommendations for different genders/age groups (Ministry of Health,
2021). As the EAGs have changed, it is, therefore, crucial to investigate how current intakes

compare to these new dietary guidelines.

Research to date has yet to investigate if the current dietary intakes of New Zealand women
are meeting the new food-based recommendations and how these align with actual
nutrient intakes and recommendations. There are yearly National Health Surveys, although,
these only consider the average daily intakes of vegetables and fruit; they do not provide
details on the other food groups or nutrient intakes. The only national study, the NZ Adult
Nutrition Survey (NZANS), which assesses specific nutrient intake and certain food group
intake has not been completed since 2008/09 (Ministry of Health & University of Otago,
2011).

Nutrition recommendations are different for different life stages. The EAGs have varying
recommendations depending on age; for example, the suggested daily intake of grain foods
is six servings for younger women and three servings for women above 70 years (Ministry of
Health, 2021). The NRVs have different requirements for older people, such as a 25%
increase in protein requirements for older women above 70 years, due to evidence that
older adults may require higher intakes (Ministry of Health & National Health and Medical
Research Council, 2006). Research also suggests the need for individualized
recommendations for older people, highlighting the importance of analyzing data in specific

age groups to compare with specific guidelines (Institute of Medicine Food Forum, 2010).
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1.2 Purpose of the study:

The evidence of the effects of diet on health is continuously evolving, and hence dietary
recommendations for all life stages require regular updating. As no studies have compared
food group intake to the updated 2020 EAGs, it is essential to collect data on current dietary
intakes to understand if New Zealanders are achieving food group recommendations. This
study compares food group intakes to the recently updated food-based dietary guidelines. It
also assesses fibre, folate, calcium, protein and thiamin intake and the relationship between
nutrient intake and food group intake. This study investigates fibre, calcium and thiamin, as
the 2008/09 NZANS suggested poor intake. This study investigates folate and protein
intakes as few studies have assessed the intakes of these nutrients among these age groups.

However, the importance of these nutrients is well known.

1.3 Aim:
To compare younger and older women’s dietary intake with the updated 2020 Eating and
Activity Guidelines for New Zealand Adults (EAG) and the alignment with selected nutrient

recommendations from the 2006 Nutrient Reference Values (NRV).

1.3.1 Objectives:

- To investigate consumption of the five food groups and compare the results to the Eating
and Activity Guidelines for New Zealand Adults (EAGs).

- To investigate the intakes of fibre, protein, calcium, folate, and thiamin of New Zealand
women and assess dietary adequacy against the New Zealand/Australia Nutrient Reference
Values (NRVs).

- To investigate how the daily intake of food groups contributes to intakes of fibre, protein,

calcium, folate, and thiamin.

1.3.2 Hypothesis:

The majority of 18-26-year-old and 52-74-year-old women are not meeting the dietary and

nutrient recommendations set out in the EAGs or the NRVSs.
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1.3.2 Thesis structure:

This study is divided into four chapters. Chapter one is an introduction of the background,

purpose, aims, objectives, and hypotheses of the study. Chapter two is a narrative review of

the current literature on the importance of nutrients and international research on

adherence to food-based dietary guidelines. Chapter three, written as a manuscript,

includes the introduction, methods, results, and discussion. Chapter four establishes

conclusions and recommendations based on the study findings.

1.4 Researcher contributions

Research topic and study design

A/Prof Louise Brough
Dr Janet Weber

Data collection and handling

Katie Schraders
Giancarla Zatta

Elizabeth Reynolds

Data entry, statistical analysis, and

interpretation

Gabrielle Cortes

Thesis writing

Gabrielle Cortes

Reviewing and Editing

A/Prof Louise Brough
Dr Janet Weber
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2 Literature review

This chapter highlights the importance of nutrition, the dietary guidelines in New Zealand
and the current literature on nutrient intake and adherence to food-based dietary

guidelines.

2.1 Nutrition and Nutrition Surveys

A healthy diet involves adequate amounts of macronutrients to support energetic and
physiological needs while meeting micronutrient needs to enable the body to function
optimally (Cena et al., 2020). Macronutrients include protein, fat, and carbohydrate and
micronutrients include vitamins and minerals (Cena et al., 2020). Finding the balance
between consuming adequate macronutrients (to fuel the body) and micronutrients (to
support bodily functions) and avoiding over-consumption is a significant problem today.
Imbalances between macronutrient and micronutrient intake can lead to micronutrient
inadequacy on the one hand or obesity/overweight on the other (Cena et al., 2020).
According to Budreviciute et al. (2020), NCDs such as cardiovascular disease, cancer and
diabetes, are associated with malnutrition and unhealthy diets and are among the leading

causes of death in the world (Cena et al., 2020; Budreviciute et al., 2020).

Countries may develop national nutrition surveys to assess population dietary intakes. New

Zealand completed national Adult Nutrition Surveys (NZANS) in 1997 and 2008/09. The
2008/09 NZANS involved 4721 New Zealanders over 15 years of age (Ministry of Health &

University of Otago, 2011). This survey included questions about dietary habits/eating

patterns, dietary supplements, food security and health conditions related to nutrition, and

a 24-hour diet recall (Ministry of Health & University of Otago, 2011). The NZ Health Survey

is a yearly survey with dietary habit questions to gain a further understanding of the dietary

patterns of New Zealanders, and this survey investigates fruit and vegetable guideline
adherence (Ministry of Health, 2022). The table below represents key findings from the
2008/09 NZANS for women by age group (Table 1).
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Table 1: Overview of some key nutrient findings from the 2008/09 NZ Adult Nutrition Survey

(NZANS) by age group for women, compared to the Recommended Dietary Intake and

Estimated Average Requirement. (Ministry of Health & University of Otago, 2011)

Nutrient Age Group | NZANS Mean | RDI* (or EAR® % Of study population
(years) Intake other NRV®) with inadequate intake
Energy (kJ) 19-30 8426 N/A N/A N/A
31-50 7921
51-70 7205
Protein (g) 19-30 73 46 37 0.0
31-50 79 46 37 0.0
51-70 71 46 37 1.7
Fibre (g) 19-30 17.3 AIP (25) N/A N/A
31-50 18.1
51-70 18.7
Thiamin (mg) 19-30 1.1 1.1 0.9 30.1
31-50 1.2 1.1 0.9 29.3
51-70 1.2 1.1 0.9 20.5
Calcium (mg) 19-30 742 1000 840 68.4
31-50 847 1000 840 55.5
51-70 775 1300 1100 88.2

A= RDI = recommended dietary intake

B= NRV = nutrient reference value

C= EAR = estimated average requirement

D= Al = adequate intake (Ministry of Health & National Health and Medical Research Council,

2006)

The “Survey of Nutrition, Dietary Assessment and Lifestyles” (SUNDIAL) project is a recent

sizable study of 15—18-year-olds conducted in Otago (n=290) between 2017 and 2020. This

study investigated many aspects of nutrition, including fruit and vegetable consumption and

nutrient intakes of folate and fibre, which are relevant to this thesis (Lee, 2019;
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Taungapeau, 2019; Trollope, 2020). The SUNDIAL data has been included in this study as,
although it is of a younger age group than this study, it is one of the few recent New Zealand

studies that assesses dietary intakes of fibre and folate.

2.2 Nutrition Recommendations in New Zealand

2.2.1 Outline

The two nutrition recommendations used by the NZ Ministry of Health (MoH) are the Eating
and Activity Guidelines for New Zealand Adults (EAG) and the Nutrient Reference

Values (NRV) for Australia and New Zealand. Both recommendations are based on sex, age
and life stages based on up-to-date evidence (Cdmara et al., 2021). The EAGs are specific to
the lifestyle and culture in New Zealand. The NRVs are a set of recommended intakes of
specific nutrients based on scientific evidence (National Health and Medical Research

Council et al., 1991).

2.2.2 Eating and Activity Guidelines for New Zealand Adults

The 2020 EAGs are the current evidence-based FBDGs used in New Zealand (Ministry of
Health, 2021). The EAGs, produced in 2020, were designed by multiple healthcare
professionals, nutrition experts and Ministry of Health (MoH) employees to produce up-to-
date, evidence-based nutrition and health guidelines (Ministry of Health, 2021). The
evidence for the EAGs comes from the 2013 Australian Eating Guidelines, produced by the
National Health and Medical Research Council (NHMRC), and various methodologies
showing associations between specific nutrients and positive or negative health outcomes

(Ministry of Health, 2020b).

The EAGs refer to five “food groups,” which include 1) fruit, 2) vegetables, 3) grains, 4) dairy
and 5) meat and alternatives. This study refers to the ‘legumes, nuts, seeds, fish, seafood’
group as ‘protein-rich foods’ and ‘milk and milk products’ as ‘calcium-rich foods’ for
readability purposes. The guidelines on the number of daily recommended servings of food

groups for women from different age groups can be found in Table 2.
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Table 2: Recommended daily number of servings of food (and serving size guides) from the
food groups in the Eating and Activity Guidelines, for women, by age range (Ministry of

Health, 2020a).

AGE VEGETABLES® FRUIT® GRAIN FOODS¢  PROTEIN MILK AND MILK
FOODSP PRODUCTSE

19-50 ‘ 5 2 6 2.5 2.5

51-70 ‘ 5 2 4 2 4

70+ ‘ 5 2 3 2 4
A= Vegetable serving size: 75g
B=Fruit serving size: 150g
C=Grain serving size: 1 slice bread, % bread roll, % cup cooked rice/pasta
P=Protein food serving size: 100g cooked fish, 2 eggs, 65g meat, 30g poultry, 1 cup
legumes/beans

E= Milk serving size: 1 cup milk, 200g yogurt

2.2.3 Nutrient Reference Values

The 2006 Nutrient Reference Values (NRVs) are a set of recommendations for nutrient
intake based on current scientific knowledge. The recommendations are a collaborative
initiative of the Australian National Health and Medical Research Council, the Australian
Government Department of Health and Ageing and the New Zealand Ministry of Health
(Ministry of Health & National Health and Medical Research Council, 2006). Due to nutrient
requirements changing over the lifespan, the NRVs are broken down into three age groups
for adults: 19-30 years, 31-50 years, and 51-70 years. Appendix A displays the NRVs for

women.

The recommended dietary intake (RDI) is the level of nutrient intake to be adequate to meet
the known nutritional needs of almost all healthy people (National Health and Medical
Research Council et al., 1991). RDIs were previously based on population needs, exceeded
the nutritional requirements of practically all healthy people, and did not determine
individual requirements, so they were often misused (National Health and Medical Research

Council et al., 1991). A new system that combined the RDI with identifying average
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individual requirements was developed to prevent misuse, known as the Nutrient Reference
Values (National Health and Medical Research Council et al., 1991). The new NRV
terminology involves the estimated average requirement - EAR, recommended dietary
intake - RDI, adequate intake - Al and upper limit — UL. When there is high-quality evidence,
the EAR (defined as the daily nutrient level estimated to meet the needs of 50% of the
population of healthy individuals) and RDI (defined as the intake of nutrients to meet the
nutritional needs of all healthy people) are used. The Al is used when there is limited
evidence. There are also recommendations to prevent chronic diseases: the AMDRs
(acceptable macronutrient distribution range) and SDTs (suggested daily targets). The
AMDRs highlight an acceptable range of per cent energy from macronutrients (protein, total
fat, carbohydrates and saturated fat). SDTs are the recommended daily intake of certain
nutrients that may help prevent the development of chronic diseases (Ministry of Health &
National Health and Medical Research Council, 2006). Further details of the NRV

terminology can be found in Appendix B.

2.3 Research on food-based dietary guidelines
This section discusses the evidence for the importance of the food groups and the current

literature on adherence to food-based dietary guidelines.

2.3.1 Evidence for the importance of the food groups

It is well-known that a high-quality diet comprising high intakes of vegetables, fruit, whole
grains, nuts, and seeds may reduce the risk of developing nutrition-related NCDs. Multiple
studies have found that diets characterised by high intakes of vegetables, fruit, whole
grains, and dairy were associated with lower risks of colorectal cancer, premature death,
stroke, and coronary heart disease (Bechthold et al., 2019; Schwingshackl et al., 2018;
Schwingshackl et al., 2017). Additionally, these studies found that high consumption of red

and processed meat can increase the risk of developing these diseases.
Fruits and vegetables contain high amounts of vitamins, minerals and fibre and are essential

for human health. Multiple studies have shown that people with diets low in, or free of,

vegetables are at higher risk of developing chronic diseases such as cancer, heart disease
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and other NCDs (Oyebode et al., 2014; Wang et al., 2021; World Health Organization, 2003).
The impact of fruit and vegetables on whole-body health has been well researched, with
evidence highlighting the anti-inflammatory, anti-cancer, and antioxidant properties
(Angelino et al., 2019; Wallace et al., 2020; Yahia et al., 2017). The EAG recommends that all
age groups consume five servings of vegetables and two servings of fruit per day, an
increase from the previous 5-a-day (Ministry of Health, 2020a). This increase was due to
evolving evidence on the impact of higher intakes of vegetables on the reduction of disease

risk (Ministry of Health, 2020a).

Grain foods are a staple food group for many people, and it is important to consider what
type of grain people are consuming, as research highlights the positive impact of unrefined
grain versus the negative impacts of refined grains. Unrefined grains (whole grains), such as
oats, hulled barley, brown rice and whole-wheat, have been found to reduce cardiovascular
disease and cancer risk and are a nutrient-dense food that should be consumed daily
(Jonnalagadda et al., 2011). Refined grains include white rice, white flour and white bread,
and their production involves removing at least one of the three parts of grain; the
endosperm, bran or germ. Refined grains are often lower in fibre, vitamins and minerals due
to the extensive processing and are not as beneficial to the body as whole grains (Gaesser,
2019; Jones et al., 2019). Multiple studies involving increasing unrefined wholegrain intake
found that people with higher intakes of wholegrains had a lower risk of developing
cardiovascular disease, type 2 diabetes and obesity (Chanson-Rolle et al., 2015; Hu et al.,
2020; Seal & Brownlee, 2015). In addition to the disease risk-lowering benefits of whole
grains, they improve diet quality by providing fibre, magnesium, zinc and vitamin E
(Fontanelli et al., 2021; Mann et al., 2018). The MoH recommends that people consume 3-6
servings of grain foods from unrefined sources daily and to avoid refined grains to improve
fibre intake and overall health. The recommended daily number of grain servings decreases

with age to promote intake of other food groups that provide a range of nutrients.

Protein-rich foods include meat, plant-based meat, eggs, legumes, nuts, seeds and beans.
These foods provide a range of nutrients such as protein, B vitamins, and iron (Naghshi et
al., 2020). Protein foods from non-animal sources (legumes, nuts, seeds, beans) provide

fibre, vitamins and minerals, which improve diet quality and health. Conversely, animal-
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based protein foods can be high in saturated fat, and processed meat is often high in
carcinogens (Elmadfa & Meyer, 2017). According to the World Cancer Research Fund, red
and processed meat consumption may increase the risk of developing colorectal cancer
(World Cancer Research Fund, n.d.). The EAG recommend limited amounts of red and
processed meat alongside increased intakes of plant-based proteins to improve dietary
quality by achieving protein intakes while gaining additional nutrients from plant-based

sources (Ministry of Health, 2021).

The MoH recommends daily consumption of dairy or fortified dairy alternatives to improve
protein, calcium, and vitamin D intakes (Ministry of Health, 2020a). Evidence suggests that
three servings of dairy per day can reduce the risk of developing hypertension, kidney
stones and type 2 diabetes (MacDonald, 2008). Dairy alternatives made with soy, oat,
coconut or almond milk, are naturally low in nutrients and are often fortified with
vitamins/minerals to produce a similar nutrient profile to dairy (Craig & Fresan, 2021). It is
important to note that many dairy alternatives are fortified with nutrients that dairy is not
naturally high in, such as vitamin B12. Dairy is a beneficial constituent of a healthy diet;
however, this generally refers to low-fat or reduced-fat dairy products, as these products
contain the beneficial nutrients without the pitfalls of saturated fat (such as increased
cardiovascular disease risk) (Timon et al., 2020). The EAG recommends that 19-50-year-old
women aim for 2.5 servings of calcium-rich foods per day, and 51+-year-old women should

aim for four servings per day (Ministry of Health, 2020a).

As evidence suggests, consuming foods from different food groups provides all the essential
nutrients and reduces the risk of developing NCDs. Therefore, it is important to assess food
groups' consumption to ensure people are meeting recommendations to achieve optimal
health. Understanding what people eat enables specific interventions to be produced to
ensure food group consumption is adequate in the New Zealand population to improve

health and health outcomes.

2.3.2 Literature Review on FBDG Adherence
This section will review the current literature on adherence to FBDG. Databases used to

obtain literature included Massey Discover, Google Scholar, PubMed and other similar
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sources. Studies that were selected for this literature review included studies on women, or

men and women of similar age groups to this study (18-26 or 55+).

Studies from Belgium, Australia, Germany, and Switzerland that assessed adherence to local
FBDG were assessed. It is important to consider that each country has different guidelines
for serving sizes, so one country may have a higher recommended weight for one serving
than another. Also, differences in methodologies of diet history collection may impact
results, as food frequency questionnaires, for example, only collect information on the
frequency of consumption; however, diet histories such as 3-day diet diaries collect specific
weight/amounts data. Based on the literature review, it is clear that FBDG
recommendations are not met by most people in the countries investigated (Table 3). In
Australia, two studies assessing adherence to FBDG found that women were not meeting
guidelines for all food groups (Irwin et al., 2019; Mishra et al., 2015); however, one study
measured median intakes (Irwin et al., 2019) and the other measured per cent adherence
(Mishra et al., 2015). The fruit results from the 2015 Australian study are similar to that of
the German and Swiss studies, with around 40% of women meeting fruit guidelines (de
Mestral et al., 2020; Mishra et al., 2015; Stroebele-Benschop et al., 2018). However,
although the fruit findings are similar, there are significant discrepancies between the
percentage adhering to protein, vegetable and dairy foods guidelines as the adherence
ranges from 8.6% to 97.4%, 1.3% to 27.6% and 1% to 49.4%, respectively (Bel et al., 2019;
de Mestral et al., 2020; Mishra et al., 2015; Stroebele-Benschop et al., 2018). These
differences are likely due to the difference in guidelines; however, the trend of low
adherence to guidelines by women is clear. The 2021/22 NZ Health Survey found that less
than 50% of participants met fruit recommendations, only 10% met vegetable
recommendations, and less than 7% met fruit and vegetable recommendations (Ministry of
Health, 2022). Additionally, in the 2018-2020 NZ Health Survey, 38.1% of women met fruit
and vegetable recommendations, 59.3% of women met vegetable recommendations, and

56.4% met fruit recommendations (Ministry of Health, 2019).
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Table 3: International studies comparing food group intakes to food-based dietary guidelines

Author/Date | Country Age range | Method of Guidelines Used Results
+ N= data
collection
Irwin et al., | Australia 22 years (+ | Written food | Fruit: 2 Median intake for women:
2019 5) record Vegetables: 5 Fruit: 1.3
N=115 (78 Meat/Alternatives: 2.5 Vegetables: 3.2
females) Dairy/Alternatives: 2.5 Meat/Alternatives: 2.2
Bread, cereal, grains: 6 Dairy/Alternatives: 1.3
Bread, cereal, grains: 3.3
de Mestral Switzerland | >16 years | Written Fruit: >2 Percentage of women
et al., 2020 old questionnaire | Vegetables: >3 adhering to guidelines
N=15,450 Dairy: >3 Fruit: 46.2%
(53% Meat: >2/week Vegetables: 27.6%
women) Dairy: 20.5%
Meat: 8.6%
Stroebele- Germany 24.3 (£ Food Vegetables: >3 Percentage of women
Benschop et 3.11) frequency Fruit: >2 adhering to guidelines
al., 2018 N=103 (78 | questionnaire | Dairy: 2-3 Vegetables: 15.6%
women) Meat: 3-6/week Fruit: 42.9%
Milk: 49.4
Meat: 97.4
Bel et al., Belgium Age: 3-64 | Face-to-face Age 19-59 | 60+ Percentage of women
2019 years interviews. Grains: Grains: adhering to guidelines
N=3146 210-420g 150-315¢g Grains: 7%
Vegetables: | Vegetables: | Vegetables: 6%
300g 300g Fruit: 23%
Fruit: 250g | Fruit: 250- | Dairy: 1%
Dairy: 375g Meat: 66%
450ml Dairy:
Meat: 100g | 600ml
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Meat: 100g

Mishra et al., | Australia 31-36 Food 19-50y 50-71y 31-36y 50-55y
2015 years frequency Cereals: 6 Cereals: 4 Meat: Meat:
n=5760 guestionnaire | Vegetables: | Vegetables: | 28.2% 40.6%
50-55 5 5 Fruit: 29.2% | Fruit: 48%
years Fruit: 2 Fruit: 2 Dairy: Dairy: 1%
n=10467 Dairy: 2.5 Dairy: 4 11.7% Cereals:
Meat: 2.5 Meat: 4 Cereals: 44.9%
7.1% Vegetables:
Vegetables: | 1.8%
1.3%
Ministry of New >15years | 24-hour Fruit: 2 Percentage of women
Health & Zealand n=4721 dietary recall | Vegetables: >3 adhering to guidelines
University of Vegetables: 72.2%
Otago, 2011 Fruit: 65.8%
Trollope, New 15-18 Dietary habits | Fruit: 2 Percentage of women
2020 Zealand years questionnaire. | Vegetables: >3 adhering to guidelines
N=266 Vegetables: 34.8%
females Fruit: 58.8%

2.4 Research on specific nutrients

This section highlights the literature on the specific nutrients discussed in this study. The

specific nutrients are fibre, protein, calcium, folate, and thiamin. This section discusses the

benefits, sources, recommended intake and literature on intakes of these nutrients

concerning women, where possible. Databases used to obtain literature included Massey

Discover, Google Scholar, PubMed and other similar sources. Studies that were selected for

this literature review included studies on women, where possible, or men and women of

similar age groups to this study (18-26 or 55+). Information on recommended intakes was

obtained from the Ministry of Health.
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Fibre is found in many foods and is an essential component of a healthy diet. There are two
types of fibre: soluble and insoluble. Soluble fibre is in fruit, vegetables and legumes, and
insoluble fibre is in cereals and whole grains. The most significant difference between the
two is the slower digestive rate of soluble fibre (Barber et al., 2020). However, both fibre
types are essential for gut health and preventing constipation (Barber et al., 2020). Research
has shown that fibre has multiple roles in lowering disease risk (Gill et al., 2021;
Pathirannehelage & Joye, 2020; Veronese et al., 2018). New Zealand recommends an Al of
>25g for adult women to reduce the risk of developing chronic diseases and a SDT of 28g
per day (National Health and Medical Research Council et al., 1991). The 2008/09 NZANS
investigated dietary fibre intakes and found that the average fibre intakes for women aged
19-30, 31-50 and 51-70 years were 17.3g, 18.1g and 18.7g, respectively (Ministry of Health
& University of Otago, 2011). The New Zealand SuNDiAL study in 2019 investigated the fibre
intakes of 15-18-year-old females and found the mean intake was 24.1g per day
(Taungapeau, 2019). Recent data on fibre intake for older women in New Zealand is

unavailable and this highlights the need for further studies on fibre intake.

Protein is an essential macronutrient known for its role in muscle development and
physiological processes. Protein sources include animal products (meat and dairy) and non-
animal products (whole grains, legumes, nuts, and some vegetables) (Wu, 2016). The EAR
for protein is 37g per day (for women aged 19-70 years) and 46g per day (71+ years)
(Ministry of Health & National Health and Medical Research Council, 2006). Older people
may have increased protein needs due to decreased physical activity, which may lead to
muscle mass loss (Nowson et al., 2015). The 2008/09 ANS found that the average daily
protein intakes for women aged 19-30, 31-50 and 51-70 years were 73g, 79g and 71g,
respectively (Ministry of Health & University of Otago, 2011). A New Zealand study from
2009 found that Maori and non-Maori women consumed an average of 58.6g of protein per
day (Ram, 2019). A 2007 European study on women aged 57-75 years found that vegetarian
and omnivorous women were consuming an average of 58g per day and 65g per day,
respectively (Lord et al., 2007). Although previous research has shown that protein intakes
are within dietary recommendations for all age groups, this study investigates recent
protein intakes and directly compare intakes of protein foods to dietary guidelines, filling

the gap in the literature.
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Calcium is a heavily researched nutrient with known benefits such as improved bone health,
prevention of osteoporosis, and blood pressure reduction (Cormick & Belizan, 2019; Pu et
al., 2016). Postmenopausal women risk decreased bone strength and mass due to
physiological processes involved with calcium, oestrogen and changes to vitamin D and
parathyroid hormone homeostasis (Wawrzyniak & Suliburska, 2021). As a result,
postmenopausal women have a higher calcium requirement and should aim to achieve an
adequate calcium intake to help maintain optimal bone health (Devarshi et al., 2021). In
New Zealand, the RDI for calcium is 1000 mg per day for women aged 19-70 and 1300 mg
per day for women aged 71+ years. The 2008/09 NZANS found that women aged 19-30, 31-
50, 51-70 and 71+ were consuming 742, 847, 775 and 710mg, respectively (Ministry of
Health & University of Otago, 2011). In 2016, the LiLACS study (n=216 Maori, 362 non-
Maori) found that the median calcium intake of women was 543mg per day (Wham et al.,
2016). In 2019, an Australian study on the nutrient intakes of female football players was
published, with the mean calcium intake at 924 mg per day (Condo et al., 2019). These
studies highlight the need for measuring calcium intake, as most women are not meeting
calcium requirements, with solid evidence supporting the importance of ensuring calcium

intake is adequate.

Folate is one of the B-group vitamins and is an essential nutrient for many bodily processes.
It is also known for its anti-cancer properties (Yang & Vousden, 2016; Zheng & Cantley,
2018). Research highlights that poor folate status is associated with an increased risk of
chronic diseases such as cancer and heart disease (Ebara, 2017). Folate is found in the
highest concentrations in liver and dark, leafy vegetables and is destroyed during cooking
due to heat instability (Moll & Davis, 2017). Pregnant and older women are at risk of
inadequate folate intake due to increased maternal and fetal needs and decreased dietary
intakes in older age, respectively (Moll & Davis, 2017). Folic acid, the synthetic version of
folate, is commonly prescribed to pregnant women or those trying to conceive, as folate is
known to reduce the risk of neural tube defects in infants (Mallard & Houghton, 2012). The
EAR for folate, for all age ranges and genders, is 320 pg per day (in dietary folate equivalents
- DFEs) (Ministry of Health & National Health and Medical Research Council, 2006);
however, the 2008/09 ANS did not measure folate intake. The SUNDIAL study from 2019
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investigated dietary folate intakes of female adolescents (15-18 years old) and found that
the median folate intake was 347.2 ug (in DFEs) and the prevalence of inadequate folate
intake was 47.1% (Lee, 2019). In 2016, the LiLACS study (n=216 Maori, 362 non-Maori)
found that the median folate intake of women was 193ug per day (Wham et al., 2016). The
high prevalence of inadequacy from the SUNDIAL study and the health impacts of folate
indicates the importance of monitoring intakes across the lifespan. The literature has no

recent studies on folate intake for young or post-menopausal women in NZ.

Thiamin is a B-group vitamin that is essential for multiple physiological processes. Dietary
sources include meat, fortified cereals, beans, lentils and fish (Coates et al., 2004). Thiamin's
importance is well-researched, with evidence highlighting the involvement of thiamin in
energy metabolism and the potential prevention of developmental abnormalities (Kerns &
Gutierrez, 2017; Lonsdale, 2018; Mielgo-Ayuso et al., 2018). Thiamin plays a critical role in
energy metabolism, impacting the growth and function of all cells (Polegato et al., 2019).
Deficiency of this vitamin is often underdiagnosed and associated with increased mortality
and morbidity (Polegato et al., 2019). The EAR for women of all ages is 0.9 mg per day, and
the 2008/09 NZANS found that women were consuming an average of 1.1mg per day
(Ministry of Health & National Health and Medical Research Council, 2006; Ministry of
Health & University of Otago, 2011). However, the 2008/09 ANS found a high percentage of
inadequacies, as 30.1%, 29.3%, and 20.5% of 19-30y, 30-50y and 51-70y, were below the
EAR, respectively (Ministry of Health & University of Otago, 2011). Literature on thiamin
intake and status in New Zealand is difficult to find as studies only investigate thiamin
supplementation or are outdated. The gaps in the literature highlight the need for a recent

investigation of thiamin intakes and comparison to nutrient recommendations.

As evidence suggests, fibre, protein, calcium, folate, and thiamin are vital in promoting
health and reducing the risk of developing nutrition-related diseases. It is, therefore,
essential to assess nutrient consumption to ensure people are meeting recommendations to
achieve optimal health. The nutrients commonly found in large quantities in the food groups
are fruit and vegetables — fibre, folate, pro-vitamin A, vitamin C, magnesium; calcium-foods
— protein, calcium, phosphorus, B-vitamins; grains — fibre, protein, B-vitamins, vitamin E,

magnesium, zinc; protein-foods — protein, iron, zinc, vitamin B12, thiamin (Ministry of
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Health, 2020a). Understanding what people eat enables specific interventions to be
produced to ensure food group consumption is adequate in the New Zealand population to

improve health and health outcomes.

The nutrient recommendations used in New Zealand contain different guidelines for
different age groups due to differences in physiological needs as the body ages. For
example, recommendations for the number of calcium-rich food servings per day increase
as women age, which is also seen for calcium recommendations in the NRVs (Ministry of
Health, 2020a). Therefore, it is important to analyse age groups separately against the

appropriate recommendation.

2.5 Rationale of this study

The EAGs and NRVs aim to optimise health at a population level. Meeting these guidelines
implies that a person’s diet provides adequate nutrition to promote health and reduce the
risk of developing illness or disease. There have not been any studies assessing adherence to
the updated 2020 EAG in New Zealand, and the most recent national survey investigating
nutrient intake was the 2008/09 NZANS (Ministry of Health & University of Otago, 2011).
This literature review highlights the importance of certain nutrients and the gaps in the
literature on nutrient and food group intake. This study provides insight into the eating
habits of some groups of New Zealand women by comparing dietary intakes to dietary
guidelines. Measuring dietary intake and FBDG adherence of women, in particular, is
essential as women are at increased risk of nutrient deficiencies due to pregnancy and
menopause. The results of this study may help understand compliance with the dietary

guidelines in New Zealand and assess dietary inadequacy.
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3 Research study manuscript — prepared for the journal Nutrients

Adherence to dietary guidelines and nutrient recommendations among New Zealand

women.

3.1 Abstract

The Ministry of Health (MoH) has recently updated its dietary guidelines, and studies have
yet to assess if people are meeting these updated guidelines. This study aims to assess if
two groups of New Zealand (NZ) women adhere to the updated Eating and Activity
Guidelines (EAG) and some of the Nutrient Reference Values (NRV). Two studies on women
aged 18-25 and 52-74 years were conducted in the Manawatu in 2017. Three-day diet
diaries were collected and analysed using FoodWorks 10. Data analysis found that most
(57%) of younger women met 1-2 food group guidelines, and over 30% met none. Almost
70% of older women met 1-2 food group guidelines, with 25.4% meeting none. No women
met all five food group guidelines. A larger percentage of younger women (61.9%) adhered
to protein-rich food guidelines compared to only 39.8% of older women (p=0.007). A larger
percentage of older women (15.9%) adhered to grain food guidelines than younger women
(1.1%; p=0.001). Younger women consumed 1.0 (0.5, 1.7) daily median servings of calcium-
rich foods, and older women consumed more, at 1.8 (1.2, 2.8) median servings per day
(p=<0.001). The nutrient analysis found that all protein intakes were above the
recommended dietary intake (RDI) for both age groups. The Adequate Intake (Al) for fibre
was not met by 49.5% of younger women and 51.9% of older women. The estimated
average requirement (EAR) for calcium was not met by 55.9% of younger and compared to
66.7% of older women (p=0.001). Over 20% of younger women were below the folate EAR,
with 15.4% of older women below the folate EAR. A strong correlation was found between
calcium-rich food intake and calcium intake (rs = 0.507, p=<0.001). Moderate correlations
were found between fruit intake and daily fibre intake (rs = 0.486, p=0<.001), vegetable
intake and daily fibre intake (rs = 0.241, p=0.002), vegetable intake and folate intake (rs =
0.377, p<0.001). Findings suggest that many women are not adhering to the updated EAG
and are not meeting NRVs for fibre, calcium, folate or thiamin. Assessment of adherence to

dietary guidelines is needed to determine the population’s nutrient status to improve health
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outcomes. Further research is required to investigate NZ’s barriers to achieving nutrition

recommendations.

Key words: nutrients; adherence; guidelines; women; New Zealand; FBDG

3.2 Introduction
The World Health Organisation identifies a healthy diet as one with fruit, vegetables, whole
grains, reduced-fat meat, and dairy, with limited fat and added sugar (World health
organisation, 2020). This diet aims to prevent malnutrition and reduce the risk of developing
nutrition-related non-communicable diseases (NCD) (World Health Organisation, 2020).
Nutrition-related NCDs, such as cardiovascular disease, particular cancers, and diabetes, are
often associated with diets high in sodium and low in fruit, vegetables, whole grains, and
nuts/seeds (Melaku et al., 2019). Nutrient-dense foods (fruit, vegetables, whole grains,
nuts/seeds, low-fat dairy, and lean protein) are vital in promoting health due to their
nutrient-rich qualities. These foods contain many essential nutrients, including fibre,
protein, calcium, and iron, that the body requires to function efficiently (Cena & Calder,
2020). A diet rich in the five food groups (fruit, vegetables, grains, calcium-rich foods and
protein-rich foods) provides the body with essential vitamins and minerals to optimise
nutrition and health (Cena & Calder, 2020). Studies have found that diets high in fruit,
vegetables, and whole grains are high in fibre (Cena & Calder, 2020; Masrul & Nindrea,
2019). High-quality evidence states the benefits of consuming adequate fibre, such as
reduced cancer risk, improved blood cholesterol concentrations, and maintenance of stable

weight (Gunness & Gidley, 2010; Masrul & Nindrea, 2019; Miketinas et al., 2019).

Countries may develop nutrition recommendations to promote health and enable people to
reach optimal nutrition. New Zealand uses the Eating and Activity Guidelines for New
Zealand Adults (EAG), which are food-based dietary guidelines (FBDG) and the Nutrient
Reference Values (NRV), which provides specific nutrient recommendations (Ministry of
Health & National Health and Medical Research Council, 2006; Ministry of Health, 2020a).
The NRVs are designed for health professionals to use as a value of appropriate intake. The

EAGs are based on the NRVs and are designed for use by individuals to improve health by
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promoting intakes of nutrient-rich foods and decreased intake of nutrient-poor foods to
reduce the risk of developing NCDs. This study investigates the EAG food-group
recommendations, which comprise the servings of each of the five food groups per day
(fruit, vegetables, whole grains, protein foods, and calcium foods). The NRVs include
recommendations for 34 nutrients; however, this study investigates protein, fibre, folate,

calcium, and thiamin intakes.

The most recent New Zealand population-level nutrition survey was the 2008/09 NZ Adult
Nutrition Survey (NZANS), where intakes of 18 nutrients and fruit and vegetable intake were
measured among 4721 New Zealanders (Ministry of Health & University of Otago, 2011).
The NZANS found that fruit, vegetables, fibre and calcium intakes were below
recommendations (Ministry of Health & University of Otago, 2011). A recent study of 15—
18-year-olds (n=290) conducted in Otago (the SUNDIAL project — Survey of Nutrition, Dietary
Assessment and Lifestyles) found that fruit, vegetable, folate and fibre intakes were below
recommendations (Lee, 2019; Taungapeau, 2019; Trollope, 2020). Additionally, a local study
investigated folate intake in pregnant women where dietary inadequacy was found (Watson
& McDonald, 2008; Watson & McDonald, 2014). There have also been overseas studies
assessing adherence to FBDG by women where, although methodologies and results
differed, the trends were that food group consumption was lower than recommendations
for all studies (Bel et al., 2019; de Mestral et al., 2020; Irwin et al., 2019; Mishra et al., 2015;
Stroebele-Benschop et al., 2018). In 2016, the Life and Living in Advanced Age Study (LiLACS
NZ), which studied nutrient intakes of 216 Maori and 362 non-Maori participants, found
that median folate and calcium intakes for non-Maori women were both below nutrient
recommendations (Wham et al., 2016). The 2021/22 NZ Health Survey found that less than
50% of participants met fruit recommendations, only 10% met vegetable recommendations,
and less than 7% met fruit and vegetable recommendations (Ministry of Health, 2022).
Additionally, in 2018-2020, 38.1% of women met both fruit and vegetable
recommendations, 59.3% met vegetable recommendations, and 56.4% met fruit
recommendations (Ministry of Health, 2019). These studies highlight the need for
monitoring food group intake and intakes of thiamin, folate, fibre, and calcium, as intakes

were frequently below recommendations.
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The lack of in-depth recent investigations into adherence to nutrition recommendations
results in uncertainty about New Zealanders' nutrient intake and status. Determining the
adherence, or the lack of, to these guidelines may help develop nutrition promotion

initiatives to improve the population's health.

This study aims to compare younger and older women’s dietary intake with the updated
EAGs and the alignment with selected nutrient recommendations from the NRVs. The
objectives of this study were: 1) investigate consumption of the five food groups and
compare the results to the EAGs 2) investigate the intakes of fibre, protein, calcium, folate,
and thiamin of New Zealand women and assess dietary adequacy against the NRVs 3)
investigate how the daily intake of food groups contributes to intakes of fibre, protein,

calcium, folate, and thiamin.

3.3 Methods
Overview
This study is a secondary analysis of data previously collected from two studies into bone
health. Love Them Bones (LTB) was a study conducted on post-menopausal women,
and Footprint (FP) studied women aged 18-26 years. The two longitudinal studies aimed to
assess bone health with additional objectives to assess diet and lifestyle habits. Both studies
were conducted around the Manawatu and Wellington regions in 2017. This study only
focuses on the diet-related data collected using three-day diet histories. This data was

collected at baseline.

LTB and FP Studies: Overview
e 3-day diet diaries (N=156)
o Younger women (N=93)
o Older women (N=63)
e Anthropometric data (N=147)
o Weight (kg)
o Height (cm)
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Study Population

Healthy women aged 18-26 were recruited via flyers in tertiary education providers and
social media. Healthy active women >5 years post menopause were recruited through local
running events, such as the Rotorua full and half marathons. Age-matched, non-active
controls were recruited using a random selection from the electoral rolls, and through social
media and posters in local areas. Women were excluded from the studies if they were
diagnosed with any disease/illness that interfered with bone health. Potential participants
responded through email or phone to express their interest and were then provided with an
information sheet and a screening questionnaire (Appendix C). Eligible participants provided
consent and were scheduled for their first visit to the Massey University Manawatu Campus.

Two visits in total were required to collect data on bone health and diet.

Ethical Approval and Considerations

The Massey University Human Ethics Committee (MUHEC) approved both studies: Love
Them Bones: SOA17/06 and Footprint: SOA17/07. All participants were given information
sheets before enrolling, and written informed consent was gained before data collection. All
participants were identified using assigned numbers to ensure confidentiality. Copies of the

ethical approval, information sheets and consent forms can be found in Appendix C, D, E.

Anthropometric Data

Women were weighed by trained professionals using electronic floor scales (Life
Measurements Inc., Concord, CA, USA) with appropriate control methods such as removing
shoes and heavy clothing. Scales were calibrated prior to use. Height was collected by
trained professionals using a wall-mounted stadiometer (Seca Medical Measuring Systems,

Chino, CA, USA), with shoes and headwear removed to improve accuracy.

3-day diet history

Participants were given a 3-day diet diary (3DDD) as a take-home booklet and verbal and
written instructions on completing the diary (Appendix F). The 3DDD booklet also provided
instructions on describing details, including serving sizes, brand names and recipes.
Participants wrote down everything they consumed (food and drink) over three days,

including one weekend day. Participants were reminded to keep to their regular diet during
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this time. Researchers assessed the 3DDD upon return to check for mistakes and to ensure
completion. Follow-ups were required if extra information on the brand, amount, recipe,

and food labels was required.

Analysis of 3DDD
Dietary data were analysed using FoodWorks 10 Professional (Xyris Software, Australia)
using the dataset from New Zealand Foodfiles 2016 (The NZ Institute for Plant and Food
Research Limited and Ministry of Health, 2017).
A double entry of five food records was completed to address reliability between
researchers; nutrient intakes for these five records were compared, and a difference of <5%
was obtained and considered acceptable. A list of assumptions was produced to reduce
discrepancies before the final analysis. FoodWorks produced daily mean nutrient intakes
from the 3DDD as varying daily units (e.g. calcium: 760mg per day). Foods not present in the
FoodWorks database were entered as a new recipe (if ingredients and measurements were
provided) or were substituted for a similar food item. The steps for food items that were not
present in the database were as follows:
1. Search for food in online supermarkets, such as Countdown, Pak’'n’save or New
World and gather nutritional information, serving size, weight and ingredients.
2. Match food to a similar food in FoodWorks database, ensuring nutritional
information (energy, protein, calcium, folate, fibre and thiamin) is within 10%.
3. If no similar food is found, make a new recipe and check nutritional information

against online details and ensure they are within 10% of each other.

Data was manually converted from amounts consumed to servings, using the same
definitions of servings used in the 2020 EAG (Table 4). Servings were grouped into food
groups; (1) vegetables, (2) fruit, (3) grains, (4) calcium-rich foods and (5) protein-rich foods.
Foods were grouped into the food groups using definitions from the 2020 EAGs, such as
nuts, seeds, legumes, fish, poultry and meat being grouped under the protein-rich foods
group. Foods that contained mixed ingredients or were difficult to interpret were calculated
to have lesser amounts of servings to avoid overestimation. For example, 100g of meat pie
was interpreted as % of a protein-rich food serving. Any discretionary foods, such as sweet

foods or deep-fried foods were not included in the food group analysis. This study refers to
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‘protein-rich foods’ as the group with ‘legumes, nuts, seeds, fish, seafood etc’ and ‘calcium-

rich foods’ as the group for dairy and non-dairy alternatives, for readability purposes.

Table 4: Serving size definitions for the food groups self-reported dietary intake (Ministry of

Health, 2020a)

Food Group | Vegetables Fruit Grains Milk Protein
Serving (g) 75g 150g 1 slice, % 1c milk, 40g | 1c cooked
bread roll, cheese, legumes/beans,

1/2c cooked | 200g yogurt | 170g tofu, 30g

rice, pasta, nuts, 100g
porridge cooked fish, 2
eggs, 30g

cooked poultry,
65g cooked

lean meat

Participants were defined as meeting NRVs if they were consuming above the EAR or Al of
nutrients for their age. The EAR cut-point method was used to determine the adequacy of
population intake. This method defines a population as having adequate nutrient intake if
the mean/median intake is in excess of the RDI, and the percentage below the EAR
approximates the proportion who are deficient (Institute of Medicine, 2000). The
percentage of participants below the EAR/Al was used as a proxy measure of inadequate
intake. Participants were defined as meeting food group recommendations if they met the

MoH EAG guidelines for their age (Table 2).

Data Entry and Statistical Analysis

Statistical analysis of all nutrient, food group and anthropometric information was
conducted using IBM SPSS statistics 28.0. All variables were checked for normality using the
Kolmogorov-Smirnov test. Normally distributed data was reported as mean (* standard
deviation (SD)). Non-normally distributed data was reported as median (25, 75t

percentiles). Categorical variables are displayed as percentages and frequencies.
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A chi-square test was used to compare those achieving the EAG, AMDR and EAR/AI with
those not achieving for younger and older women. A Mann-Whitney U test was used to
compare median intakes of daily servings of food groups and nutrient intakes and also to
compare the BMI between younger and older women. Chi-square was also used to
determine the relationship between achieving the EAG and achieving the NRVs
(achieving/not achieving food group servings vs achieving/not achieving NRVs). Spearman’s
correlation was used to determine the association between the number of servings of food
groups with the mean daily intake of each nutrient. Multiple linear regression was used to
determine predictors of mean daily nutrient intake; predictor variables were mean daily
servings of each food group consumed (fruit, vegetables, calcium-rich foods, protein-rich
foods and grain), which were entered into the model simultaneously. Non-normal data were
log-transformed and re-tested for normality in multiple linear regression. Reporting of

statistical significance for all data was set at a level of p=<0.05.

3.4 Results

3.4.1 Participant characteristics
Of the 156 women recruited, 40.4% were aged 54-76 years and 59.6% of women were
between 18-24 years of age (Table 5). The mean BMI for younger women was 23.7kg/m?

and older women had a mean BMI of 26.9kg/m? (p=<0.05).

Table 5: Participant characteristics for women

YOUNGER WOMEN OLDER WOMEN
N (%) 93 (59.6) 63 (40.4)
AGE, YEARS (MEAN#SD) 20.6 (2.3) 61.9 (5.1)
HEIGHT A 167.3 (6.4) 163.2 (6.0)
WEIGHT A 66.6 (11.0) 71.8 (17.0)
BMI (KG/M?2)AB * 23.7 (3.4) 26.9 (5.8)

A =n=147
*=significant difference between younger and older women (Mann-Whitney U)
(p=<0.05)

B= Body Mass Index
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3.4.2 Adherence to recommended food group servings in the EAG

Of the women recruited, 25.8% of younger women and 28.6% of older women met fruit
guidelines (>2 servings per day), with the median fruit intake at 1.0 and 1.3 servings per day,
respectively (Table 6). For vegetable servings, only 5.4% of younger women and 9.5% of
older women met the guidelines (>5 servings per day) with a median intake of 2.0 and 2.1
servings per day, respectively. Less than 9% of younger women adhered to calcium-rich
foods guidelines, and the median daily intake was 1.0 servings with a guideline of 2.5
servings per day. Older women had 9.5% adherence with 1.8 daily median servings of
calcium-rich foods per day, with the guideline at four servings per day. The median intake of
calcium-rich foods was significantly higher for older women than the younger women
(p<0.001). The daily median intake of grain foods was 2.7 servings per day for both younger
and older women. However, more women were adhering to grain guidelines for older
women (15.9%) than younger women (1.1%, p=<0.001), reflecting the higher
recommendation for younger women (6 servings per day) than older women (3-4 servings
per day). Almost 40% of younger women met protein-rich food guidelines (2.5 servings per
day) compared to 61.9% of older women (2 servings per day) (p=0.007). The median daily
intake of protein-rich foods was similar for younger and older women at 2.0, and 2.2

servings per day, respectively.
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Table 6: Daily intake of food group servings for younger women, older women and total compared to Eating and Activity Guidelines (MoH,

2020a)

Younger Women

1.0 (0.3, 2.0)

2.0 (1.4, 3.0)

1.0 (0.5, 1.7)

2.7 (1.8, 3.6)

2.0 (1.7, 3.0)

A= EAG = eating and activity guidelines
1= Mann-Whitney U test of significance between median intake of younger vs older women

2= Chi-square test for the significance of the difference between younger vs older females meeting guidelines

Older Women

1.3 (0.7, 2.0)

2.2 (1.5, 3.8)

1.8 (1.2, 2.8)

2.7 (1.7, 3.5)

2.2(1.3,2.7)

*= statistically significant (p= <0.05)

Younger Women

2.7+0.1

Older Women

0.106
0.968
<0.001*
2.6+0.2 0.774
21+0.1 0.354

2.5 (19-50y)
4 (51-70y)
6 (19-50y)
4 (51-70y)

3 (71+y)

2.5 (19-50y)

2 (51-70+y)

Younger
Women

24 (25.8)

5 (5.4)

8 (8.6)

1(1.1)

37 (39.8)

Older

Women

18 (28.6)

6 (9.5)

6 (9.5)

10 (15.9)

39 (61.9)

36

0.702

0.321

0.843

0.001*

0.007*



3.4.3 Adherence to food group recommendations

The majority of younger women (57%) were meeting 1-2 food group guidelines, with just
over 10% of younger women meeting 3-4 guidelines and none meeting all 5 guidelines
(Table 7). Older women were mostly adhering to 1-2 food group guidelines (62.2%) with

only 8.3% meeting 3-4 guidelines and none meeting all 5 guidelines.

Table 7: Number of younger, older, and total women meeting <1, 1-2 or >3 food group

guidelines
Younger women (n=93) n (%) Older women (n=63) n (%)
Meeting 0 food group | 30 (32.3) 16 (25.4)
guidelines
Meeting 1-2 food group | 53 (57.0) 44 (69.8)
guidelines
Meeting 3-4 food group | 10 (10.7) 3 (4.8)
guidelines

3.4.4 Adherence to macronutrient recommendations
The AMDR for protein is 15-25% of total energy, and more older women (77.8%) met this
recommendation than younger women (60.2%; p=0.022) (Table 8). The daily median
percentage of energy from protein was similar for both groups, at 16.7% for younger
women and 17.8% for older women. The AMDR for carbohydrates is 45-65% of total energy,
and 34.4% of younger women and 28.6% of older women met this guideline. The median
per cent of energy from carbohydrates was higher for younger women (42.5%) than older
women (39.8%; p=0.009). Among the younger women, the median per cent of energy from
total fat was 35.5%, slightly higher than the 20-35% recommendation. Over 36% of younger
women were meeting this AMDR guideline. Among the older women, the median per cent
energy from total fat was 36.5%, with 36.5% meeting the guideline (20-35%). The median
per cent energy from saturated fat was 12.5% for younger women and 13.4% for older
women, higher than the recommendation for both groups (<10%). Only 14.3% of older

women and 21.5% of younger women met this recommendation.

37



Table 8: Percentage energy contribution from protein, fat, carbohydrates, and saturated fat compared to Acceptable Macronutrient

Distribution Range (AMDR) by age group (Ministry of Health & National Health and Medical Research Council, 2006).

Median (25, 75%") percentage of Mean + SD AMDR?  Meeting AMDR? Below AMDRA Above AMDR* n (%)

daily energy intake n (%) n (%)
16.7 (14.4,21.2) 15-25% 56 (60.2) 27 (29.0) 10 (10.8)
42.5(39.2, 47.6) 45-65% 32 (34.4) 61 (65.6) 0
12.5(10.7, 15.2) 13.0+ 0.4 <10% 20 (21.5) - 73 (78.5)

35.5 (10.8, 39.2) 20-35% 44 (47.3) 1(1.1) 48 (51.6)

Median (25", 75%") percentage of @ Mean +SD  P-value? AMDR Meeting AMDRA? Below AMDRA Above AMDR?  P-value?

daily energy intake n (%) n (%) n (%)
17.8 (15.8, 20.5) 0.273 15-25% 49 (77.8) 11 (17.4) 3(4.8) 0.022*
39.8 (35.6, 46.3) 0.009*  45-65% 18 (28.6) 45 (71.4) 0 0.443
13.4 (11.5, 15.5) 13.7+04  0.192 <10% 9 (14.3) - 54 (85.7) 0.255
36.5 (31.9, 41.3) 36.6+0.9  0.265 20-35% 23 (36.5) 0 40 (63.5) 0.181
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A= AMDR = Acceptable macronutrient distribution range

1= Mann-Whitney U test of significance between median percentage of daily energy
intake of younger vs older women

2= Chi=square test of significance of the difference between the percentage of
younger vs older women meeting AMDR guidelines

*= significant value (p=<0.05)

3.4.5 Adherence to EAR or Al recommendations
Younger women had higher median intakes of protein (85.3g per day) compared to older
women (74.1g per day; p=0.015) (Table 9). Daily median protein intakes for both groups
were above the RDI (46g per day) and EAR (37g per day), with no women below the EAR. No
significant differences in daily intake by age group for other nutrients were found. Younger
women consumed a median of 25.1g of fibre per day, with 49.5% below the Al (25g per
day). Older women consumed a median of 23.2g of fibre per day, with 55.6% below the Al
(25g per day). Median thiamin intakes for younger and older women were both 1.27mg per
day, above the RDI of 1.1 mg/day, with just over 20% achieving the thiamin EAR
((0.9mg; p=0.773). Younger women had higher adherence to folate recommendations
(20.4%) than older women (15.4%; p=0.034). However, the median daily intake of folate was
not significantly different for younger (453.4ug/day) and older women (484.3ug/day). Older
women had a higher percentage below the calcium EAR (66.7%) than younger women
(55.9%; p=0.001), meaning younger women had better adherence to the calcium EAR.
Median calcium intake was not significantly different at 771.3 mg per day for younger

women and 810.1mg calcium per day for older women.
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Table 9: Daily micronutrient intake for younger women and older women compared with Nutrient Reference Values (Ministry of Health &
National Health and Medical Research Council, 2006).

Younger Women Older Women Older Women Younger Older
Women Women
85.3 (68.3, 107.5) 74.1 (66.4, 86.9) 783122 0.015* 46 (18-70yrs) 37 (18-70yrs) 0 0 -

57 (71+ yrs) 46 (71+ yrs)

25.1(19.8, 33.0) 23.2 (17.6, 31.8) 0.200 28 (SDTS) 25 (AIP) 46(49.5)  81(51.9)  0.455
1.3 (1.0, 1.8) 1.3(1.0,1.7) 0.915 1.1 0.9 21(22.6) 34(21.8) 0.773
453.4(340.1,590.5)  484.3 (383.8, 582.8) 0.158 400 320 19 (20.4)  24(15.4)  0.034*
771.3 (657.8,1012.5)  810.1 (646.0, 999.6) 0.978 1000 840 52(55.9) 104 (66.7)  0.001*

A= RDI = Recommended dietary intake

B= EAR = Estimated average requirement

¢=SDT = suggested daily target

b= Al = Adequate intake

1= Mann-Whitney U test of significance between median daily nutrient intake of younger vs older women

2= Chi-square test for the significance of the difference in the percentage meeting NRV guidelines between younger vs older women

*= statistically significant (p-value <0.05
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3.4.6 Relationship between the daily number of servings and nutrient intake

Chi-Square Relationship between meeting NRVs and meeting EAGs:

There was a statistically significant association between meeting the fibre Al and meeting
both the fruit and vegetable EAG (p=<0.001, p=0.02). There was also a significant association
between meeting the folate EAR and meeting the calcium-rich food EAG (p=0.035). Meeting
the calcium EAR was significantly associated with meeting both the fruit and calcium-rich
food EAG (p=0.022, p=0.003). There were no other associations between meeting the NRV
and meeting the EAG (Appendix G).

Spearman’s Correlation between nutrient intake and food group intake:
There was a moderate, positive correlation between fruit intake and fibre intake (rs = 0.486,
p=0<.001). Fruit intake was also weakly, positively correlated with folate intake (rs = 0.252,

p<0.001) and calcium intake (rs = 0.241, p=0.002).

There was a moderate, positive correlation between vegetable intake and both fibre intake
(rs =0.441, p<0.001) and folate intake (rs = 0.377, p<0.001). Vegetable intake was weakly,

positively associated with protein intake (rs = 0.173, p=0.031).

Grain intake was moderately, positively correlated with thiamin intake (rs = 0.413, p<0.001).
There was a weak, positive correlation between grain intake and fibre intake (rs = 0.248,

p=0.002), folate intake (rs = 0.342, p<0.001) and calcium intake (rs = 0.241, p=0.002).

There was a strong, positive correlation between calcium-rich foods and calcium intake,
which was statistically significant (rs = 0.507, p=<0.001). Calcium-rich food intake was also
weakly, positively associated with folate intake (rs = 0.221, p=0.006) and protein intake (rs =
0.170, p=0.033).

There was a moderate, positive correlation between protein-rich food intake and protein

intake, which was statistically significant (rs = 0.439, p=<0.001). Protein-rich food intake was

not correlated with any other nutrient intakes.
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Predictors of Nutrient Intake:

Multiple linear regression showed predictors of protein intake (g per day) were number of
servings of grain, protein and calcium foods (F(5, 150) = 634.8, p <0.001, R = 0.314.)
Predictors of fibre intake were number of servings of grain, vegetables, and fruit (F(5, 118) =
91.03, p = 0.001, R? = 0.347). Thiamin intake was predicted by number of servings of grain
and protein foods (F(5, 118) = 0.342, p =0.009, R? = 0.120). Folate was predicted by all five
food groups (F(5, 118) =0 .105, p = 0.001, R? = 0.390). Calcium intake was predicted by
number of servings of grain, vegetable and calcium foods servings (F(5, 118) =0.101, p =

0.001, R? = 0.294).

3.5 Discussion

3.5.2  Summary of Findings:

This study found that many of the women studied are not adhering to New Zealand’s food-
based dietary guidelines, with no women achieving all five food group guidelines and
approximately 60% achieving just one or two recommendations. The findings also show that
many participating women have intakes below the EAR/AI recommendations for fibre,

calcium, folate and thiamin.

3.5.3 Recommended food group servings

The current study found that younger and older women consumed a median of 1.0 and 1.3
servings of fruit per day, respectively. Only 25.8% of younger and 28.6% of older women
adhered to the guideline of two daily servings, suggesting both groups of women are at risk
of suboptimal fruit intake. The 2008/09 NZANS found that 60.6% of females aged 19-30
years and 73.4% of women aged 51-70 years were consuming > 2+ fruit servings per day,
respectively; however, no median daily intake of servings was reported (Ministry of Health
& University of Otago, 2011). The SuNDIAL study found that 58.8% of 15-18-year-old
participants adhere to fruit recommendations (Trollope, 2020). The percentage adherence
in this study is significantly lower than in previous New Zealand studies, which may be due
to factors such as food cost changes, fruit availability during the data collection period or
differences in methods used. International studies have also shown low fruit intakes, with

an Australian study (n=2397) finding mean daily fruit intake for men and women aged 18-
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34 years was 0.9 servings per day (Nour et al., 2017). Similarly, a Singaporean study (n =
884) found that pre-graduate men and women were consuming a mean fruit intake of 1.3

servings per day (Lim et al., 2017).

The current guideline for vegetables is at least five servings per day for younger and older
women, and the current study found that the median daily intake of vegetables for younger
women was 2.0 servings, with only 5.4% adherence compared to 2.2 vegetable servings per
day for older women, with 9.5% adherence. These results are much lower than those from
the 2008/09 NZANS, with percentage adherence to vegetable guidelines being 56.2% for
women aged 19-30 years and 83.3% for women aged 51-70 years (Ministry of Health &
University of Otago 2011). The SuNDIAL study found that 34.9% of 15—-18-year-old
participants adhered to vegetable guidelines (Trollope, 2020). However, the NZANS and
SuNDIAL were conducted when the daily guideline for vegetable servings was only three per
day. This difference in vegetable guidelines means that not only was it easier to achieve
guidelines, but also that people had no incentive to increase their vegetable intake above
three per day, as that was the recommendation for improved health. The findings of this
study are higher than the results from an Australian study (n=18226) where the percentage
adherence to vegetable guidelines was approximately 2% for women aged 31-36 and 50-55
(Mishra et al., 2015). However, another study in Australia (n=2397) found that the mean
intake of vegetables for men and women aged 18-34 years was 2.7 servings per day (Nour
et al., 2017). Further, a study in Singapore (n= 884) found that the mean daily intake of
vegetables for pre-graduate men and women was only 1.7 servings per day (Lim et al.,
2017), which is less than both the results of this study and the Australian study. Comparing
studies from different countries is difficult due to differences in methodologies and the
calculation of serving sizes. Overall, adherence to vegetable guidelines is poor among the

study population, and the daily intake of vegetables is much lower than the guidelines.

The present study found that the median daily intake of calcium-rich foods was higher in
older than younger women (at 1.8 and 1.0 servings, respectively; p=<0.001). Older women
above 50 years of age have a guideline of four servings per day, and younger women (below
50 years of age) are recommended to have 2.5 servings per day (Ministry of Health, 2020a).

This increased requirement is due to the increased metabolic need for calcium and the
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increased risk of osteoporosis due to increased bone turnover as women age (North
American Menopause Society, 2006). The results of this study indicate that this group of
women are consuming suboptimal calcium-rich food servings. An Australian (n=115) study
found that pre-graduate women consumed 1.3 servings per day, similar to this study (Irwin
et al., 2019). Additionally, this study found that 8.6% of younger women and 9.5% of older
women met calcium-rich food guidelines, although surprisingly, there was no difference
despite higher recommendations for older women. An Australian study found that very few
women met calcium guidelines, with 1% of 50-55-year-old women and 11.7% of 31-36-year-
old women adhering (Mishra et al., 2015). Although older women in the current study have
higher intakes of calcium-rich foods, the increase in recommendations means that the

percentage adherence is the same for both groups.

The current study found that the daily intake of grain foods was 2.7 servings per day for
both younger and older women. The recommended daily intake of grain foods is six servings
per day for younger women and three to four servings per day for older women (Ministry of
Health, 2020a). This study found that 15.9% of older women, compared to only 1.1% of
younger women, adhered to grain guidelines (p=0.001), indicating that the higher
requirement for younger women may be difficult to achieve. A study conducted in Australia
(using data from the Australian Longitudinal Study on Women'’s Health; n=18226)
investigated adherence to the 2013 Australian Dietary Guidelines and found that only 7.1%
of women aged 31-36 met grain guidelines compared to 44.9% of women aged 50-55
(Mishra et al., 2015). The current study found that women were consuming fewer grains
than in the Australian study; however, the trend of older women having a higher adherence
percentage was present in both this study and the Australian study. Both groups in the
present study consumed a similar number of grains. The higher percentage of older women
adhering to guidelines is likely due to the daily recommendation of grain servings being
much lower than that of younger women. The differences between adherence to grain
guidelines between younger and older women highlight that the daily recommendation for
grain foods may be unachievable for younger women as it is much higher than the intake of

this group.
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In this study, the median daily intake of protein-rich foods for younger women was 2.0
servings, with 39.8% meeting the recommended two protein-rich food servings per day. The
median daily intake of protein-rich foods was 2.2 servings for older women, with 61.9%
adhering to the recommended 2.5 protein-rich food servings per day. A larger percentage of
older women (61.9%) met guidelines than younger women (39.8%; p=0.007), likely due to
the lower requirements for older women and suggesting that the increased protein-rich
food guideline may be difficult for younger women to achieve. An Australian study
(n=18226) also found that most women were not meeting protein-food recommendations,
as only 28.2% of women aged 31-36 and 40.6% of women aged 50-55 met
recommendations (Mishra et al., 2015). Interestingly, another Australian (n=115) study
found that pre-graduate women were consuming a median intake of 2.2 protein-rich foods
per day, compared to the guideline of 2.5 servings per day (Irwin et al., 2019). The results
indicate that these women are not meeting protein-rich food guidelines. However, protein-

rich foods are only one of the sources of protein, which will be discussed further.

3.5.4 Nutrient Reference Values

Daily protein intakes for both groups in the present study were all above the RDI, with
median intakes sitting at 85.3g per day for younger women and 74.1g per day for older
women (p=0.015), compared to the RDI of 46g and 57g, (Ministry of Health & National
Health and Medical Research Council, 2006). The 2008/09 NZANS also found that the
women’s median daily intake was above the protein RDI (Ministry of Health & University of
Otago, 2011). The current study found that the median percentage of daily energy intake
from protein was similar for both groups, at 16.7% for younger women and 17.8% for older
women. In 2009, a New Zealand study found that women aged 80-80 years consumed an
average of 58.6g of protein per day, with an average of 15.5% of total energy coming from
protein (Ram, 2019). The current study findings seem at odds with the high proportion of
women with intakes of protein-rich foods below the recommendations. However, these
women are likely receiving their protein from multiple food groups, not from protein-rich
foods alone. Protein intake was positively associated with intakes of vegetables, calcium-
rich foods, and protein-rich foods, and these food groups were also predictors of protein
intake. Research highlights that dietary habits involving reducing meat intake are on the rise

(Wild et al., 2014), and New Zealand had the third-highest vegan population in 2018 (Ismail
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et al., 2020). Thus, if people exclude meat, they must obtain protein from other dietary

sources.

This study found that younger women consumed a median of 771 mg of calcium per day
with 55.9% below the EAR (840mg per day), and older women consumed a median of
810mg of calcium per day with 82.5% below the EAR (1100mg). The intakes of calcium
among the two groups are similar. However, many more of the younger women achieved
the EAR than older women (p=0.001); this is most likely due to the calcium EAR for older
women being much higher than that for younger women. These findings are similar to the
2008/09 NZANS, which found that the median calcium intake for 19-30-year-old women was
742mg per day and 775mg per day for women aged 51-70 years (Ministry of Health &
University of Otago, 2011). A comparable study in Auckland on women over 65 years found
that the mean calcium intake was 866 mg per day (Bristow et al., 2019). In 2016, the LiLACS
study (n=216 Maori, 362 non-Maori) found that the median calcium intake for women aged
80-90 was 543mg per day (Wham et al., 2016). This study and previous research indicate
that many women, especially older ones, are at risk of inadequate calcium. Calcium intake
was found to be positively associated with intakes of calcium-rich foods, fruit, and grains
and predictors of median calcium intake were found to be intakes of grain, vegetable and
calcium-rich foods. This association suggests that calcium-rich foods, grains, and vegetables

are important for calcium intake.

Median folate intake in this study was higher for older women (484 pg per day), with 7.9%
below the EAR, than younger women (453 ug per day), with 20.4% below the EAR, which is
320 ug per day for both age groups (Ministry of Health & National Health and Medical
Research Council, 2006). Female adolescents aged 15-18 years assessed in the 2019
SuNDiAL study had median folate intakes of 347.2 ug per day, with 47.1% below the EAR
(Lee, 2019). In 2016, the LiLACS study (n=216 Maori, 362 non-Maori) of those over 65 years
found that the median folate intake of women was 193 ug per day (Wham et al., 2016). The
conflicting results between this study, LILACS and the SUNDIAL study indicate that more
research is needed to understand folate intakes. It is concluded that the younger women in
this study group are likely at risk of inadequacy as more than 20% of younger participants

have intakes below the EAR, which is essential to investigate further. It is also important to
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assess folate intake after the mandatory fortification of bread with folic acid which will be
fully introduced by mid-2023 (“Fortification of flour with the B vitamin folic acid,” n.d.).
Folate intakes were positively associated with intakes of fruit, vegetables, calcium-rich foods
and grains, and predictors of folate were found to be by all five food groups, meaning that

increasing the number of servings of all food groups may improve folate intake.

In this study, younger and older women had median thiamin intakes of 1.3 mg per day, with
22.6% of younger women and 20.6% of older women below the EAR (0.9 mg per day). The
2008/09 NZANS found median thiamin intakes were 1.1 mg for women aged 19-30 years
and 1.2 for women aged 51-70 years (Ministry of Health & University of Otago, 2011), in line
with the current research. As the proportion of participants below the EAR is above 20%,
this group may be at risk of inadequacy. Therefore, it is crucial for thiamin intakes to be
further investigated to determine intake at a population level and measure biomarkers to
understand if thiamin deficiency exists. Thiamin intake was positively associated with
intakes of grain foods, and predictors of thiamin intake were found to be grain and protein-
rich foods, meaning that increasing daily servings of these food groups may improve thiamin

intake.

This study found that the median fibre intake for younger women was 25.1g per day, with
49.5% of women below the Al (25g per day). Older women in this study had similar intakes
consuming a median of 23.15g per day, with 55.6% below the Al (25g per day). Median
intakes for both groups are therefore also below the Suggested Dietary Target (SDT, 28g per
day), which is set to reduce the risk of developing chronic disease (National Health and
Medical Research Council et al., 1991). In the 2008/09 NZANS, the median intake for fibre
was 17.0g, 18.1g and 17.5g for women aged 19-30, 51-70 and 71+ years, respectively
(Ministry of Health & University of Otago, 2011). The SuNDIAL study in NZ found that
students (aged 15-18 years) consumed an average of 24.1g of fibre per day (Taungapeau,
2019). The conflicting results from this study and the NZANS show the necessity of an in-
depth investigation into fibre intake at a national level. Fibre median intake was positively
associated with intakes of fruit, vegetables and grain foods, and these food groups also
predicted fibre intake. This association means that increasing the daily number of servings

of these food groups may improve fibre intake.
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3.5.5 Changes to food trends

Since 2017, when this data was collected, many dietary habits have changed. In 2018, an
Australian study assessed popular online nutrition information to examine the advice and
determine alignment with Australian healthy eating guidelines (Ramachandran et al., 2018).
This study found that many online nutrition information sources were publishing non-
regulated nutrition advice, some of which were not in line with national recommendations
(Ramachandran et al., 2018). Having incorrect nutrition advice readily available for
consumers to read and practice may negatively impact their nutrition. In 2020, a New
Zealand study assessed the impact of the COVID-19 lockdown on eating habits (Gerritsen et
al., 2021). This study found that New Zealanders had shifted towards an ‘unhealthy’ eating
pattern with increased consumption of sweet and salty snacks, alcohol, and sugary drinks
during the lockdown period (Gerritsen et al., 2021). Food costs and availability have also
drastically changed over the past few years. A recent New Zealand study assessing food
insecurity found that over 80% of respondents reported ‘cost exceeding income’ as their
main reason for food insecurity (Neuwelt-Kearns et al., 2022). Many factors impact
consumer choice, so differences in nutrient and food group intake from previous studies are
expected, emphasising the importance of investigating current intakes relative to the
FBDGs. It is, therefore, important to consider food security and lifestyle habits when

assessing dietary intake.

3.6 Conclusion

3.6.1 Study Strengths and Limitations

The dietary analysis method is in-depth and comprehensive, adding valuable information to
our understanding of the nutritional adequacy of women's diets in New Zealand. This study
examines dietary intake of protein, fibre, folate, thiamin, and calcium along with the five
food groups rather than one nutrient or the food groups alone. Additionally, the 3-day-diet-
diary allows for an investigation of the number of servings of food groups and nutrient
intakes at an individual level. Also, this study is the most recent nutrition study in New

Zealand that compares dietary food group consumption with nutrient intake.
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This study has multiple limitations, including convenience sampling and older data.
Participants volunteered to attend Massey University for studies about bone health, so
there are likely biases in the population recruited. No data is available for ethnic groups,
activity level or socioeconomic status, so we cannot compare with the New Zealand
population. The sample only included women from two age groups, with no data from
women aged 26-53 years, further highlighting the inability to represent the whole
population. Therefore, the findings of this study cannot be generalised to all women in New
Zealand. Secondly, the data was collected as part of previous studies in 2017, so the data
were five years old at the time of analysis, and the food environment may have changed,
such as changes to food cost, availability and the impact of COVID-19. Additionally, dietary
analysis was completed at least four years after collection, resulting in potential changes to

the dietary composition of food items.

3.6.2 Conclusions

The findings suggest that most participants were not adhering to the updated 2020 Eating
and Activity Guidelines, with protein-rich food guidelines having the best adherence among
older women. Additionally, many participants were not meeting the Nutrient Reference

Values for calcium, fibre, folate or thiamin.

Further research is required to assess the diet quality and adherence to dietary guidelines of
other age groups and genders, and assessing adherence to other nutrients. Larger studies
should also investigate the enablers and barriers to healthy food choices. Determining the
intake of nutrients and food groups and the level of dietary inadequacy will help develop
interventions designed to improve nutrition and diet quality. Further research on multiple
nutrients would provide deeper insight into adherence to the NRVs to understand the

population's health and the potential risk of developing nutrition-related diseases.

This study found multiple associations between food group intakes and nutrient intakes,
such as grain food intake associating with protein intake, which were expected. However,
for associations that were unexpected, such as grain foods and calcium intake, these

associations could be associated with a higher diet quality rather than the direct impact of
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grain foods on calcium intake. This is an important factor to consider and should be

investigated further.
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4 Conclusion and Recommendations

4.1 Conclusion

This study investigated if New Zealand women were meeting current nutrition
recommendations. The results from this sample of women aged 18-26 and 53-76 years
found that many women were not adhering to any food-based dietary guidelines in the
EAG, with the food group with the best adherence being protein-rich foods. This study also
found that these groups of women had inadequate intakes of fibre, folate, thiamin and
calcium, while most women consumed protein in adequate amounts. These results are
consistent with literature from around the world, which has shown poor adherence to food-
based dietary guidelines and below-recommended intakes of calcium, fibre, folate and
thiamin. Grain food intake was found to predict intakes of all nutrients, and vegetable intake
was found to predict fibre, folate and calcium intakes. Protein-rich food intake was found to
predict protein, folate and thiamin intakes. Fruit intake predicted fibre and folate intakes,
and calcium-rich foods predicted protein, folate and calcium intakes. These findings suggest
that promoting consumption of foods from a range of food groups may improve overall

nutrient intake.

This study addressed a gap in the literature by directly comparing food and nutrient intakes
to guidelines set by the Ministry of Health. This study hypothesised that the majority of 18-
26-year-old and post-menopausal women would not meet the nutrition recommendations
in the 2006 NRVs or the EAGs. This hypothesis was partially supported by the results of this
study, as no women met all of the dietary guidelines in the EAGs and only met the nutrient

recommendations for one of the investigated five nutrients.

For a population to have sufficient nutrient intakes, intake should be at, or above, the RDI
with a small percentage below the EAR (National Research Council, 1989). This study
investigated women's intakes of five nutrients (protein, fibre, calcium, folate, and thiamin)
and found a high proportion had intakes below the EAR for calcium, folate and thiamin and
below the Al for fibre, suggesting dietary inadequacy of these nutrients. However, protein
intakes were mainly above the RDI, with some women below the EAR, suggesting dietary

adequacy.
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This study assessed the average daily number of servings consumed for the five food groups
(protein-rich foods, calcium-rich foods, grains, vegetables, and fruit) and compared the
results to the EAG recommendations. Most of the study population did not meet the
recommended daily number of servings for all food groups. The food group with the highest
adherence to guidelines was protein-rich foods, with 39.8% of younger and 61.9% of older
women meeting guidelines. Grain foods had poor adherence, with 1.1% of younger women
and 15.9% of older women adhering to guidelines. Vegetable guidelines were also poorly
adhered to, with 5.4% of younger women and 9.5% of older women adhering to guidelines.
Additionally, no women met all five food group guidelines, with 57% of younger women
meeting 1-2 guidelines and 69.8% of older women meeting 1-2 guidelines. This study's
findings highlight that the population consumed sub-optimal intakes of fruit, vegetables,

calcium-rich foods, protein-rich foods and grains.

The results found a positive relationship between meeting fruit and vegetable
recommendations and meeting the fibre Al, suggesting that increasing the intake of fruit
and vegetables may improve dietary fibre intake. Results also found a positive relationship
between calcium-food servings and daily calcium intake, suggesting that increasing calcium-

rich foods may improve daily calcium intake.

One of the most significant findings is that younger and older women consumed less than
the recommended number of protein-rich foods per day. However, these women all had
intakes above the EAR for protein. This finding is important as it highlights that protein
comes from other food sources and that women do not need the recommended servings of
protein-rich foods to achieve the protein EAR. However, protein-rich foods are also
important for providing other nutrients, such as iron or zinc. Higher intakes of protein-rich
foods may be necessary for these nutrients. Therefore, it is important to conduct larger
studies investigating the associations between food groups and a wider range of nutrient

intakes.

This study calculated the acceptable macronutrient distribution range (AMDR) of

carbohydrates, total fat, saturated fat and protein. This study found that 60.2% of younger
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and 77.8% of older women adhered to the AMDR for protein. However, 51.6% of younger
and 63.5% of older women exceeded the AMDR for total fat. The AMDR for carbohydrates
was met by 28.5% of younger women and 34.4% of older women, with no women
exceeding this AMDR. This study also found that almost 80% of younger women and 85.7%
of older women exceeded the saturated fat AMDR. These higher-fat, lower-carbohydrate
diets were also seen in the 2008/09 NZANS (Ministry of Health & University of Otago, 2011).
The Ministry of Health recommends avoidance of high-fat foods, especially those containing
saturated fat (such as red meat and full-fat dairy), which many of the women in this study

did not achieve.

Further research into assessing barriers and enablers to achieving nutrition
recommendations would provide critical information to help researchers develop nutrition
interventions targeted to the population's needs. Barriers such as cost, accessibility, cooking
abilities and living situations are vital determinants of nutrient intake and are essential to
understand. Enablers such as gardening and cooking skills, nutrition knowledge and
government initiatives are also important to acknowledge. Understanding the current food
and lifestyle situation will significantly improve the outcomes of further research into

nutrition and adherence to nutrition recommendations in New Zealand.

This study found multiple associations between food group intake and nutrient intake that
were slightly surprising. For example, calcium intake was correlated with fruit and grain
intakes, and meeting the fruit EAG was associated with meeting the calcium EAR. These
results could be further investigated to understand if these relationships are directly due to
the contribution of grain foods/fruit intake to calcium intake, or if people who consume

more grain foods/fruit tend to consume higher quality diets with more calcium-rich foods.

Overall, this study demonstrates that many women are not meeting all the dietary
guidelines, resulting in inadequate intake of some nutrients. Further studies are needed to
investigate the factors which impact dietary choices, which may provide beneficial
information to help guide nutrition public health interventions. The food-group

recommendations have recently changed, and people may need to be aware of them.
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4.2 Strengths and Limitations of the study

This study was the first to investigate New Zealand women's nutrient and food group
intakes and compare them to nutrition recommendations since the updated EAGs were
published. This study uses in-depth dietary analysis to assess average daily intakes and
provides a wide range of information on dietary intakes. Another strength of this study is
that the sample size of over 150 women includes women from two different life stages and
compares their intakes to their age-specific guidelines. Another strength of this study is the
method of dietary data collection. Three-day diet diaries require participants to provide
accurate recordings of the food they have consumed for three consecutive days. As a result,
this method provides high-quality details of diet patterns and food intakes with the ability to
analyse average daily nutrient intakes. However, there are some limitations to this, such as
under- and over-reporting of certain foods due to the nature of being able to self-record

dietary intake. However, 3DDD is the current gold standard of dietary assessment.

One of the limitations of this study is the age of the data. In 2017, when this data was
collected, the dietary guidelines were different. In 2020 the EAGs were released, with an
updated daily vegetable intake of five per day, an increase from the previous three
vegetable servings per day. Additionally, dietary analysis was completed at least four years
after collection, resulting in potential changes to the dietary composition of food items.
Also, since 2017, the food environment and the accessibility of food products has changed,

impacting on the ability to afford certain food items, such as fresh fruit and vegetables.

4.3 Research Recommendations

More research is required to understand nutrient intakes and nutritional guideline
adherence at a larger scale. One recommendation is to conduct further studies involving
women from a more extensive age range, a larger sample size, and from various ethnic and
social backgrounds. This study found minimal adherence to nutrition guidelines among the
study population, which suggests that poor adherence may be prevalent in the broader

population.

Many barriers and enablers impact dietary choices, such as cost, accessibility and nutrition

knowledge. Therefore, a new study assessing barriers and enables to dietary choices will
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provide researchers with crucial information. For example, a study that is based on
assessing barriers and enablers to current dietary habits will provide insight into the reasons

as to why people are eating what they are eating.
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The Nutrient Reference Values for women aged 19-30, 31-50, 51-70 years (Ministry of

Health & National Health and Medical Research Council, 2006).

Age Range Nutrient Al EAR RDI UL SDT

19-30 Biotin (ug/day) | 25 NP
Calcium 840 1000 2500
(mg/day)
Choline 425 3500
(mg/day)
Chromium 25 NP
(ug/day)
Copper 1.2 10
(mg/day)
Fluoride 3 10
(mg/day)
Folate (ug/day) 320 400 1000
lodine (ug/day) 100 150 1100
Iron (mg/day) 8 18 45
Magnesium 255 310 350
(mg/day)
Manganese 5 NP
(mg/day)
Molybdenum 34 45 2000
(ug/day)
Niacin 11 14 35
(mg/day)
Pantothenic 4 NP
acid (mg/day)
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Phosphorus 580 1000 4000
(mg/day)
Potassium 2800 NP 4700
(mg/day)
Riboflavin 0.9 1.1 NP
(mg/day)
Selenium 50 60 400
(mg/day)
Sodium 460-920 ND 2000
(mg/day)
Thiamin 0.9 1.1 NP
(mg/day)
Vitamin A 500 700 3000 1220
(ug/day)
Vitamin B12 2 2.4 NP
(ug/day)
Vitamin B6 1.1 13 50
(mg/day)
Vitamin C 30 45 NP 190
(mg/day)
Vitamin D 5 80
(ug/day)
Vitamin E 7 300 14
(mg/day)
Vitamin K 60 NP
(ug/day)
Zinc (mg/day) 6.5 8 40
31-50 Biotin (ug/day) | 25 NP
Calcium 840 1000 2500
(mg/day)
Choline 425 3500
(mg/day)
Chromium 25 NP
(ug/day)
Copper 1.2 10
(mg/day)
Fluoride 3 10
(mg/day)
Folate (ug/day) 320 400 1000
lodine (ug/day) 100 150 1100
Iron (mg/day) 8 18 45
Magnesium 265 320 350
(mg/day)
Manganese 5 NP
(mg/day)
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Molybdenum 34 45 2000

(ug/day)

Niacin 11 14 35

(mg/day)

Pantothenic 4 NP

acid (mg/day)

Phosphorus 580 1000 4000

(mg/day)

Potassium 2800 NP 4700

(mg/day)

Riboflavin 0.9 1.1 NP

(mg/day)

Selenium 50 60 400

(mg/day)

Sodium 460-920 ND

(mg/day)

Thiamin 0.9 1.1 NP

(mg/day)

Vitamin A 500 700 3000 1220

(ug/day)

Vitamin B12 2 2.4 NP

(ug/day)

Vitamin B6 1.1 13 50

(mg/day)

Vitamin C 30 45 NP 190

(mg/day)

Vitamin D 5 80

(ug/day)

Vitamin E 7 300 14

(mg/day)

Vitamin K 60 NP

(ug/day)

Zinc (mg/day) 6.5 8 40
51-70 Biotin (ug/day) | 25 NP

Calcium 1100 1300 2500

(mg/day)

Choline 425 3500

(mg/day)

Chromium 25 NP

(ug/day)

Copper 1.2 10

(mg/day)

Fluoride 3 10

(mg/day)

Folate (ug/day) 320 400 1000

lodine (ug/day) 100 150 1100
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Iron (mg/day) 5 8 45
Magnesium 265 320 350
(mg/day)
Manganese 5 NP
(mg/day)
Molybdenum 34 45 2000
(ug/day)
Niacin 11 14 35
(mg/day)
Pantothenic 4 NP
acid (mg/day)
Phosphorus 580 1000 4000
(mg/day)
Potassium 2800 NP 4700
(mg/day)
Riboflavin 0.9 1.1 NP
(mg/day)
Selenium 50 60 400
(mg/day)
Sodium 460-920 ND
(mg/day)
Thiamin 0.9 1.1 NP
(mg/day)
Vitamin A 500 700 3000 1220
(ug/day)
Vitamin B12 2 2.4 NP
(ug/day)
Vitamin B6 1.1 13 50
(mg/day)
Vitamin C 30 45 NP 190
(mg/day)
Vitamin D 5 80
(ug/day)
Vitamin E 7 300 14
(mg/day)
Vitamin K 60 NP
(ug/day)
Zinc (mg/day) 6.5 8 40
NP = not possible to set as there may be insufficient evidence for the level for adverse

effects.
ND = Not determined as there is an inability to identify the point below which there is low
risk.

Appendix B: Terminology for Nutrient Reference Values for Australia and New Zealand

Term Definition
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Estimated Average Requirement (EAR)

A daily nutrient level estimated to meet the
requirements of half the healthy individuals
in a particular life stage and gender group.

Recommended Dietary Intake (RDI)

The average daily dietary intake level that is
sufficient to meet the nutrient
requirements of nearly all (97-98 per cent)
healthy individuals in a particular life stage
and gender group.

Adequate Intake (Al)

The average daily nutrient intake level
based on observed or experimentally-
determined approximations or estimates of
nutrient intake by a group (or groups) of
apparently healthy people that are
assumed to be adequate.

Estimated Energy Requirement (EER)

The average dietary energy intake that is
predicted to maintain energy balance in a
healthy adult of defined age, gender,
weight, height and level of physical activity,
consistent with good health. In children and
pregnant and lactating women, the EER is
taken to include the needs associated with
the deposition of tissues or the secretion of
milk at rates consistent with good health.

Upper Level of Intake (UL)

The highest average daily nutrient intake
level likely to pose no adverse health
effects to almost all individuals in the
general population. As intake increases
above the UL, the potential risk of adverse
effects increases.

Suggested Daily Target (SDT)

A daily average from food and beverages
for certain nutrients that may help in
prevention of chronic disease. Average
intake may be based on the mean or
median depending on the nutrient and
available data.

Acceptable Macronutrient Distribution
Range (AMDR)

An estimate of the range of intake for each
macronutrient for individuals (expressed as
per cent contribution to energy), which
would allow for an adequate intake of all
the other nutrients whilst maximising
general health outcome.

*Table copied directly from Nutrient Reference Values for Australia and New Zealand
(Ministry of Health & National Health and Medical Research Council, 2006)
Appendix C: Information Sheets
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MASSEY UNIVERSITY

COLLEGE OF HEALTH
TE KURA HAUORA TANGATA

School of Food and Nutrition
Massey Institute of Food Science and Technology,
College of Health

Footprint Study: Fracture Risk of Post-Menopausal
Low-Active Women

INFORMATION SHEET

Researcher(s) Introduction

The research group is a team of nutritionists interested in bone health. The lead researcher for this
stage of the project is Dr Jasmine Thomson from the School of Food and Nutrition. Other researchers
include Dr Louise Brough, Dr Janet Weber, Professor Jane Coad and Professor Marlena Kruger, also
from the School of Food and Nutrition, in the College of Health.

Project Description and Invitation

Osteoporosis is one of the leading healthcare issues worldwide. We will investigate bone mineral
density and fracture risk of women who are 5 years post menopause (since last period) in relation to
their lifestyle factors.

We will be using a relatively new approach to assess bone health; the Quantitative Ultrasound.
Quantitative Ultrasound transmits and receives sound waves; which will be altered by the properties
of bone. Quantitative Ultrasound compares well with the established methods for diagnosing
osteoporosis, DEXA bone mineral density scan.

The common sites of osteoporosis fractures are the hip and spine, which can be measured for bone
density by DEXA; however, the Quantitative Ultrasound measurement is done at the heel bone.
Therefore we want to compare how well this new technology compares to DEXA when we measure
post-menopausal with both instruments.

We will be comparing lifestyle factors and bone health in post-menopausal runners to age-matched
women not very active running and walking

We are recruiting low-active women for this study. If you would like to participate please contact
Jasmine on 06 951 7559 or email j.a.thomson@massey.ac.nz

Participant Identification and Recruitment

We are recruiting women from the general community in the Rangitikei, Palmerston North, Tukituki,
Wairarapa, Otaki, Rimutaka, and Wellington Central Regions by written invitation to women randomly
selected using electoral rolls. We are also advertising the study in local papers, social media groups,
and workplaces. We are recruiting 76 post-menopausal women from the general community to
participate in this study.

Inclusion criteria

To become a participant you will need to be:

« A post-menopausal woman (at least 5 years since your last period).

* Healthy, but you may be on some medication e.g. hypertensive tablets, thyroxine treatment or some
diuretics

* Not very active running and walking (<7499 steps/day)

Exclusion criteria

Unfortunately you cannot participate if you have been diagnosed with a condition that might affect
your bones or absorption of nutrients such as:

e Osteoporosis

Format for Information Sheet (2017) Page 1 of 4
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Osteogenesis Imperfecta

Rheumatoid Arthritis

Type | (insulin dependent) diabetes

Uncontrolled Thyroid Disease

Inflammatory Bowel Disease (e.g. Crohn’s, Ulcerative Colitis, Coeliac Disease)
Chronic Renal (Kidney) Disease

Clinically Significant Liver Disease

Eating Disorder (DSM-V)

If you are being medically treated with the following:

e Biphosphonates (Fosamax, Arrow-Etidronate, Risedronate-Sandoz, Aclasta)

e HRT (Evista, Forteo)

¢ Corticosteroid tablets (e.g. prednisone, cortisone) daily for >3 months previously

What is involved?

If you think you fit the non-active in running and walking criteria, you will be provided with a step
counter to record your steps for a 7 day period to determine your average number of steps per day. A
non-active in running and walking lifestyle is considered to consist of less than 7499 steps per day.
We will provide self-addressed envelopes so you can send the step counters back to the researchers
for analysis following your 7day trial period.

You will be asked to fill out some questionnaires on lifestyle factors affecting bone health and a diary
of all the food and beverages you consume for three days (3 Day Food Record) at home.

You will be required to make one visit to our Human Nutrition Research Unit at Massey University in
Palmerston North. This is the location of our DEXA bone mineral scan instrument.

At the Human Nutrition Laboratory you will have the following measurements taken:
Height, weight, DEXA bone scan, and Quantitative Ultrasound bone scan.

You will be provided with a form you can take to your local Medlab Collection Centre for blood tests.
Otherwise if you live locally we can make an appointment for you to return to the Human Nutrition
Research Unit at Massey University and the researchers can take the blood samples

We would like to contact you in 2 years, 5 years and 10 years’ time to see if anything has changed in
terms of your bone health. We will give you a ring or mail out a short questionnaire.

Fasted Blood Sample:

This is a fasted blood sample (no food; but water is allowed), and you will need to have your
appointment between 8am and 10am. Trained and certified phlebotomists at either your local Medlab
Collection Centre or at the Massey University Human Nutrition Research Unit will take blood samples.
You will lie down on a bed or be seated in a chair while blood is taken to avoid risk of injury if you
faint. Bruising is rare. The amount of blood taken will be about 20 mL, which should not have any
harmful effects.

DEXA Dual-emission X-ray absorptiometry scan:

Measurement involves you lying down on a bed fully clothed in surgical scrubs and having an X ray of
your body on the Hologic DEXA machine. This machine is used to estimate bone mineral density and
bone mineral content of your hip and lumbar spine (L1-L4) and total body composition. The DEXA has
X-ray beams of different energies and while no dose of radiation is harmless this dose is very low and
unlikely to cause harm. The total effective dose of radiation to which you will be exposed to is 10.8
microsieverts (uSv), which is much lower than the range normally used in medical diagnostics. To
place this in perspective, the amount of radiation you are exposed to during a return flight to the
United Kingdom is 100 pSv and from a dental X-ray 50 pSv. This procedure is quick, non-invasive
and does not require anaesthetic. The room is private and the staff certified. It should take
approximately 15 minutes. Your scan results will be assessed and approved by our consultant
Radiologist. If your scan shows a T score of > 2.5 S.D below normal, you will be advised and a copy
of the scan, the report from the radiologist and a letter provided to take to your GP to discuss if further
investigation is necessary.
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If you elect to receive the results of your bone scan and they show abnormalities, later if you seek life
or health insurance you may be asked to disclose them by the insurer. Failure to disclose them could
invalidate your insurance policy.

Quantitative Ultrasound scan:

Our Achilles Quantitative Ultrasound machine will provide a quick safe and comfortable scan of your
non-dominant heel bone using sound-waves. You will feel a warm water filled membrane that hugs
your heel during your scan. The procedure is quick; just a few minutes from shoe off to shoe on. We
will provide you with a printout of your results, for you to keep.

Time Commitment

We have arranged for you to have blood samples at a Medlab Collection Centre in your town or city,
or if you live close to Massey University you can come to our lab. Unfortunately the DEXA is situated
at Massey University in Palmerston North so there will be some travel time involved for visit one. It is
expected that measurements in the Human Nutrition Research Unit will take 1-1.5 h. Questionnaires
and diaries done at home will take a further 70 minutes.

What benefits you will get from participation

You will have contributed to scientific understanding of the influence of lifestyle factors on bone health
in post-menopausal women in New Zealand

You will not be charged for any of the measurements conducted for the study

You will be provided a nutrient analysis of your diet from your 3 day diet diaries

You will be reimbursed ($20) for petrol costs

You will get a summary of the study results

This study is supported by a grant from the College of Health Massey University Research Fund.

Data Management

We will keep your name and contact details private and they will be stored in a locked filing cabinet in
my office and disposed of in 3 years’ time. You will only ever be identified by a code number for any
data analysis and research reports.

There are currently other studies on post-menopausal women being undertaken by the researchers at
the School of Food and Nutrition, Massey University. If you enjoyed being a part of this study and are
happy to have your name and contact details passed on to the lead researcher of a similar study,
please let us know. When you have heard about that study you can decide if you want to participate in
it or not. Otherwise your details will be kept strictly confidential.

Please also bear in mind that it is not advisable for you to have DEXA scans performed more
frequently than once per year. So, if you have already participated in a bone health study recently and
had a DEXA scan we would like your permission obtain a copy of your DEXA results in order to avoid
you having a second scan.

Participant’s Rights

You are under no obligation to accept this invitation. If you decide to participate, you have the right

to:

¢ decline to answer any particular question;

o withdraw from the study at any time;

e ask any questions about the study at any time during participation;

e provide information on the understanding that your name will not be used unless you give
permission to the researcher;

e be given access to a summary of the project findings when it is concluded.

Project Contacts
There are several researchers involved in this project; however, if you have any questions about the
project or any of the tests and activities planned, please contact the lead researchers in this instance.

Dr Jasmine Thomson
Phone; 06 356 9099 ext 84559
Email; J.A.Thomson@massey.ac.nz
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Institute of Food, Nutrition and Human Health
Massey University
Palmerston North

This project has been reviewed and approved by the Massey University Human Ethics Committee:
Southern A, Application 17/07. If you have any concemns about the conduct of this research, please
contact Dr Lesley Batten, Chair, Massey University Human Ethics Committee: Southern A, telephone
06 356 9099 x 85094, email humanethicsoutha@massey.ac.nz .

Compensation for Injury

If physical injury results from your participation in this study, you should visit a treatment provider to
make a claim to ACC as soon as possible. ACC cover and entitlements are not automatic and your
claim will be assessed by ACC in accordance with the Accident Compensation Act 2001. If your claim
is accepted, ACC must inform you of your entitlements, and must help you access those entitlements.
Entitlements may include, but not be limited to, treatment costs, travel costs for rehabilitation, loss of
earnings, and/or lump sum for permanent impairment. Compensation for mental trauma may also be
included, but only if this is incurred as a result of physical injury.

If your ACC claim is not accepted you should immediately contact the researcher. The researcher will
initiate processes to ensure you receive compensation equivalent to that to which you would have
been entitled had ACC accepted your claim.
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MASSEY UNIVERSITY

COLLEGE OF HEALTH
TE KURA HAUORA TANGATA

School of Food and Nutrition
Massey Institute of Food Science and Technology,
College of Health

Love them Bones Study: Osteoporosis Knowledge,
Beliefs & Behaviour Change in Young Women

INFORMATION SHEET

Researcher(s) Introduction

The research group is a team of nutritionists interested in bone health. The lead researcher for this
stage of the project is Dr Jasmine Thomson from the School of Food and Nutrition, in conjunction with
Elizabeth Reynolds, PhD student and NZ Registered Dietitian. Other researchers include Dr Louise
Brough, Dr Janet Weber, Professor Jane Coad, and Professor Marlena Kruger, also from the School of
Food and Nutrition, in the College of Health and Dr Mary Jane De Souza from the College of Health
and Human Development at Penn State University.

Project Description and Invitation

Osteoporosis is one of the leading healthcare issues worldwide. Osteoporosis is characterised by
reduced bone tissue and changes in bone structure resulting in increased fragility and risk of fractures
in older adults. It is estimated that about 22% of women over 50 years of age will develop osteoporosis.

Peak bone mass, i.e. maximum bone mineral density and strength, occurs during young adulthood.
Therefore, developing some lifestyle habits that help increase peak bone mass when you are 18-25 is
an important strategy to reduce your risk of osteoporosis later in life.

However, we know you have a lot of things going on in your life right now, and it is hard to worry about
a disease you could get when you are old. So we want to investigate a strategy to teach you some facts
about osteoporosis and get you engaged in making some changes to your lifestyle that will reduce your
risk of getting osteoporosis when you are older. We also want to investigate some of the other things
going on in your life that may affect you making some good lifestyle changes.

If you would like to participate please contact Jasmine on 06 951 7559 or email
j-a.thomson@massey.ac.nz

Participant Identification and Recruitment

We are recruiting women from the general community in Palmerston North and Wellington Regions.
We are advertising the study in local media and social media, Universities, and workplaces. We are
recruiting 142 women to participate in the full study.

Inclusion criteria
To become a participant you will need to:
+ Be a healthy young woman
» Aged 18-25 years
* Not pregnant
« Live in the Palmerston North and Wellington Regions

Exclusion criteria
Unfortunately you cannot participate if you have been diagnosed with a condition that might affect your
bones or absorption of nutrients such as:

+ Osteogenesis Imperfecta

* Juvenile Rheumatoid Arthritis

+ Type | (insulin dependent) diabetes

* Uncontrolled Thyroid Disease
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+ Inflammatory Bowel Disease (e.g. Chron'’s, Ulcerative Colitis, Coeliac Disease)
»  Chronic Renal (Kidney) Disease
+ Clinically Significant Liver Disease

If you are or have been medically treated with the following:
o Corticosteroid tablets (e.g. prednisone, cortisone) daily for >3 months previously

What is involved?
This assessment will be at the Human Nutrition Research Unit at Massey University in Palmerston North
or at the Sport Science and Research Lab at Massey University in Wellington

First we are going to ask you some questions on your lifestyle, diet, and physical activity, next we will
ask some questions on how much you already know about osteoporosis. This is not a test so do not
study for it, we are simply interested in things you have picked up from friends, family, TV, and internet.
You will not be marked on the number of correct answers!

After you have completed the paperwork, we have a new machine that measures your bone quality by
ultrasound. The Quantitative Ultrasound transmits and receives sound waves; the intensity and speed
of these sound waves are altered by the properties of your bones. Quantitative ultrasound
measurements are pretty close to results from medically established methods for diagnosing low bone
mineral density. The best part about the Quantitative Ultrasound is that it produces your results pretty
much immediately, so you can keep your results after the measurement. We will also like to do a finger
prick collection of a few drops of blood to test for presence of anaemia. We have a couple of diaries for
you to take home and write about what you eat and drink, and the physical activity that you do each
day.

Based on the results from the questionnaires you did we will be asking some of you back for
further assessment.

This assessment will be at the Human Nutrition Research Unit at Massey University in Palmerston
North.

During the second visit, for those of you asked back we are going to ask you some of the questions
from visit one again to see if anything has changed in the meantime. Next we will show you a short
video to give you some information on osteoporosis and how to reduce your risk of getting it. Finally we
will use a DEXA (Dual-emission X-ray absorptiometry) to measure your bone density, this machine uses
very low dose radiation X-rays to measure the bone density of your hip and spine, and also measures
your body composition (fat mass, lean mass, and bone mass of your body).

After this education session we would like to invite you to repeat the questionnaires at 6 months and 2
years to see what, if anything has changed about your daily lives in response to learning about
osteoporosis and having your bones assessed. The follow-up questionnaires will be done via email or
mail. For those of you requesting mail, a postage paid self-addressed envelope will be provided.

We would like to keep in touch and contact you about your bone health in 35 years time.
Members of the bone health team would like to contact you in about 3 decades to see how your lifestyle
and bone health has changed with time.
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Love them Bones Study: Osteoporosis Knowledge, Beliefs
& Behaviour Change in Young Women

Recruitment Eligibility Criteria
Criteria Healthy
18-25y
Women

Not pregnant

Palmerston North and Wellington Regions

Have not been diagnosed with the following:

* Juvenile Rheumatoid Arthritis

* Diabetes

* Uncontrolled Thyroid Disease

* Inflammatory BowelDisease (e.g. Crohn’s, Ulcerative Colitis,
Celiac Disease)

* Chronic Renal (Kidney) Disease

* Clinically SignificantLiver Disease

Not medically treated with the following:

* Corticosteroid tablets (e.g. prednisone, cortisone) daily for >3
months previously

Health Screening Questionnaire

A 4

- Phase One

Visit One Questionnaire on current and historical lifestyle factors, diet,
physical activity, contraceptive use

Questionnaire to assess osteoporosisknowledge, beliefs, and
prevention behaviours

QUS Achilles measurement performed atthe calcaneus of non-
dominant leg

HemoCue -detection and monitoring of anaemia

Three factor eating questionnaire

3-Day Diet Diary (take home)

Participants will be divided intopattems of eating behaviour
by Three FactorEating Questionnaire; high(n=71) and low
v responders (n=71) invitedbackforphase 2

Visit Two Phase Two

Questionnaire to assess osteoporosisknowledge, beliefs, and
prevention behaviours

DEXA at lumbar spine (L2-L4), proximal femur (femur neck,
Wards Triangle, and trochanter) to assessbone mineral density
and body composition

Osteoporosis educational video

6 months & 2 years after Visit Two

Health Screening Questionnaire

Questionnaire on current and historical lifestyle factors, diet,
physical activity, contraceptive use

Questionnaire to assess osteoporosisknowledge, beliefs, and
prevention behaviours

3-Day Diet Diary

Follow Up

Tests involved for all participants - in more detail

Quantitative Ultrasound bone scan:

Our Achilles Quantitative Ultrasound machine will provide a quick safe and comfortable scan of your
non-dominant heel bone using sound-waves. You will feel a warm water filled membrane that hugs your
heel during your scan. The procedure is quick; just a few minutes from shoe off to shoe on. We will
provide you with a printout of your results, for you to keep.

Finger Prick Blood Sample:

Trained staff will take capillary blood sample from your finger using lancet and HEMOCUE Hb 201+ to
measure whole blood Haemoglobin value. We will ask you to sit in a comfortable lounge chair to avoid
risk of fainting. The amount of blood taken is only about 2-3 drops, which should not have any harmful
effects.
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Tests involved for only some participants - in more detail

DEXA Dual-emission X-ray absorptiometry bone scan:

Measurement involves you lying down on a bed fully clothed in surgical scrubs and having an X ray of
your body on the Hologic DEXA machine. This machine is used to estimate bone mineral density and
bone mineral content of your hip and lumbar spine (L1-L4) and total body composition. The DEXA has
X-ray beams of different energies and while no dose of radiation is harmless this dose is very low and
unlikely to cause harm. The total effective dose of radiation to which you will be exposed to is 10.8
microsieverts (uSv), which is much lower than the range normally used in medical diagnostics. To place
this in perspective, the amount of radiation you are exposed to during a return flight to the United
Kingdom is 100 pSv and from a dental X-ray 50 pSv. This procedure is quick, non-invasive and does
not require anaesthetic. The room is private and the staff certified. It should take approximately 15
minutes. Your scan results will be assessed and approved by our consultant Radiologist. If your scan
shows a T score of > 2.5 S.D below normal, you will be advised and a copy of the scan, the report from
the radiologist and a letter provided to take to your GP to discuss if further investigation is necessary.

Although ionising radiation doses from the DEXA are relatively low, it is still ionising radiation exposure,
so there is a risk to an unborn child. Therefore we will need to ask you on two separate occasions if you
are or think you might be pregnant. We will ask you at the beginning of the study and again immediately
before the DEXA scan to sign a form to confirm that you are not pregnant, nor suspect that you might
be pregnant. If you are pregnant you will not be able to further participate in the study to avoid the risk
from ionising radiation to your unborn child.

If you elect to receive the results of your bone scan and they show abnormalities, later if you seek life
or health insurance you may be asked to disclose them by the insurer. Failure to disclose them could
invalidate your insurance policy.

Time Commitment

It is expected that visit one will take about an hour. Measurements done for visit two in the Human
Nutrition Research Unit will also take about an hour. Questionnaires and diaries done at home will take
a further 1-1.5 hours in total. Travel time from Wellington to Palmerston North for visit two for participants
who are Wellington residents is approximately 2 h.

What benefits you will get from participation
* You will have contributed to scientific understanding of the influence of lifestyle factors on bone
health of young women in New Zealand
You will not be charged for any of the measurements conducted for the study.
You will get a copy of your body composition results
You will be provided a nutrient analysis of your diet from your 3 day diet diaries
You go into a prize draw to win one voucher to the value of $200 from a chain store of your
choice
e You will get a summary of the study results

This study is supported by a grant from the Massey Institute of Food Science and Technology Massey
University Research Fund.

Data Management

We will keep your name and contact details private and they will be stored in a locked filing cabinet in
my office and disposed of in 35 years’ time. You will only ever be identified by a code number for any
data analysis and research reports.

Please also bear in mind that it is not advisable for you to have DEXA scans performed more frequently
than once per year. So, if you have already participated in a bone health study recently and had a DEXA
scan we would like your permission to obtain a copy of your DEXA results from the previous
measurement in order to avoid you having a second scan.

Participant’s Rights
You are under no obligation to accept this invitation. If you decide to participate, you have the right to:
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decline to answer any particular question;

withdraw from the study at any time;

ask any questions about the study at any time during participation;

provide information on the understanding that your name will not be used unless you give permission
to the researcher;

e Dbe given access to a summary of the project findings when it is concluded.

Project Contacts
There are several researchers involved in this project; however, if you have any questions about the
project or any of the tests and activities planned, please contact the lead researchers in this instance.

Dr Jasmine Thomson

Phone; 06 356 9099 ext 84559

Email; J.A.Thomson@massey.ac.nz

Institute of Food, Nutrition and Human Health
Massey University

Palmerston North

This project has been reviewed and approved by the Massey University Human Ethics Committee:
Southern A, Application 17/06. If you have any concerns about the conduct of this research, please
contact Dr Lesley Batten, Chair, Massey University Human Ethics Committee: Southern A, telephone
06 356 9099 x 85094, email humanethicsoutha@massey.ac.nz .

Compensation for Injury

If physical injury results from your participation in this study, you should visit a treatment provider to
make a claim to ACC as soon as possible. ACC cover and entitlements are not automatic and your
claim will be assessed by ACC in accordance with the Accident Compensation Act 2001. If your claim
is accepted, ACC must inform you of your entitlements, and must help you access those entitlements.
Entitlements may include, but not be limited to, treatment costs, travel costs for rehabilitation, loss of
earnings, and/or lump sum for permanent impairment. Compensation for mental trauma may also be
included, but only if this is incurred as a result of physical injury.

If your ACC claim is not accepted you should immediately contact the researcher. The researcher will
initiate processes to ensure you receive compensation equivalent to that to which you would have been
entitled had ACC accepted your claim.
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Appendix D: Footprint Screening Questionnaire

FOOTPRINT STUDY SCREENING QUESTIONNAIRE

Name |

Address

1. How long ago did you experience menopause [

(had your last period)

2. Have you ever been diagnosed with the following?

Osteoporosis

Osteogenesis Imperfecta

Rheumatoid Arthritis

Type I (insulin dependent) diabetes

Thyroid Disease which is not under control

Inflammatory Bowel Disease (e.g. Crohn’s, Ulcerative Colitis, Celiac
Disease)

Chronic Renal (Kidney) Disease
Clinically Significant Liver Disease
Eating Disorder (DSM-V)

3. Are you currently being treated with the following?

Biphosphonates (e.g. Fosamax, Arrow-Etidronate, Risedronate-Sandoz,
Aclasta)

Hormone Replacement Therapy HRT (Evista, Forteo)

OO0 O OOO0OOO0#?%

years ago

OO0 O O0OO0OO0OO0¥F
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4. Have you previously been treated with the following?

No Yes
Corticosteroid tablets (e.g. prednisone, cortisone) daily for >3 months O O

Thank you for taking the time to fill in this screening questionnaire.

The researchers will be in touch with you shortly to let you know if you are eligible for inclusion in this
study
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Appendix E: Footprint Health Screening Questionnaire

Footprint - Bone Health Questionnaire

Osteoporosis is a disease in which the body loses too much bone density and
bones become very brittle and weak so that they break easily.

The first group of questions are about your medical history

1. Personal Information

e | |

Participant ID I |

| |

2. Do you have someone in your immediate family who had a hip
fracture or was diagnosed with osteoporosis (parent, grandparent)?

Yes No Don't Know

O O O

3. Have you ever been diagnosed with the following?

Yes No Don't Know
Stress Fractures O O O
Osteopenia (lower than
normal bone density) O O O
Osteoporosis O O O

4. Have you had the following medical procedures?

Yes No Don't Know
Hysterectomy O O O
Gastric Surgery
(Gastrectomy, Gastric O O O
Bypass)
Chemotherapy for breast
cancer O O O
Radiation therapy in the O O O

previous year
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Footprint - Bone Health Questionnaire

Reproductive history

The next group of questions are about your Reproductive History.

5. What was your age at menarche (first started your menstrual
periods)?

11 years or younger 12-14 years 15 years or older Don't Remember

O O O O

6. Have you previously used the oral contraceptive pill?

Yes No Don't Know

O O O

7. If you have previously used the oral contraceptive pill, please
estimate the total number of years you used it? (in years)

| |

8. Have you previously used contraceptive injection (Depo Provera) or
implant (Jadelle)?

Yes No Don't know

O O O

9. Have you ever missed 3 or more menstrual periods in a row (other
than start of menopause, during pregnancy, breast feeding, or
consecutive use of active contraceptive pill)?

Yes No Don't Know

O O O

10. What was your age at menopause (please estimate when your
menstrual periods stopped entirely)?

| |
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11. Are you currently taking Hormone Replacement Therapy (HRT)?

Yes No Don't know

O O O

12. Have you ever taken Hormone Replacement Therapy (HRT) in the
past?

Yes No Don't know

O O O

If you have had hot flashes please answer the following questions. Otherwise skip to
question 17.

13. How old were you when you first experienced hot flashes?

| |

14. How old were you when your hot flashes were most severe for
you?

| |

15. How would you describe the majority of your hot flashes

Severe (sensation of heat with sweating that
Mild (sensation of heat without sweating) Moderate (sensation of heat with sweating) disrupts your usual activity)

O O O

16. Overall, how long did you have hot flashes?

17. Have you had children?

Yes No

O O

If you have had children please answer the following questions. Otherwise skip to
question 22.

18. How many children have you given birth to?
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19. What was the average time between pregnancies?

| |

If you breastfed please answer the following questions. Otherwise skip to question 22.

20. What was your total duration of breastfeeding?

| |

21. How old were you when you finished breastfeeding last?

| |
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Footprint - Bone Health Questionnaire

Eating behaviours

The next group of questions are about your past and present eating behaviours.

22. Have you ever restricted what you eat to purposely lose weight?

Yes No

O O

23. If you have dieted in the past, please indicate the number of times
you have lost 5kg of more

| |

24. How often did you have cow's milk growing up? Please indicate
how often you ate or drank cows milk, such as drinking milk, milky
drinks, adding milk to cereal.

Where 1 glass is about 250mL

didnthave mik  1glassiday  2glassesiday  3glassesiday  A4glassesiday >4 glasses
Aged >12 years O O O O O O
Aged 14-18 years O O O O O O
Aged 18-25 years O O O O O O

25. Please write down the number of times that you usually eat or
drink the items listed below.

e.g. if you drink 1 glass of milk 3 times a week, write 3 in the weekly
column

Daily OR Weekly OR Monthly OR Never/Infrequently
1 cup of tea with milk

1 cup instant coffee with
milk

1 cup of milk
1 cup milk drink (latte/flat

white, flavoured milk,
milk milo, soy drink)

JuUuduy
JuUuu
JuUuu
JuUou
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26. What type of milk do you mostly use at the moment?
Milk type, brand.

1 cup milk with
cereal/porridge

1 slice of bread

1 matchbox portion of
hard cheese (e.g.
cheddar)

1 matchbox portion of
soft cheese (e.g.
camembert, brie)

1 tablespoon of fresh
cheese (e.g. cottage
cheese, ricotta, sour
cream)

1 pottle of yoghurt

1/2 cup dairy-based
pudding (e.g. ice cream,
custard, rice pudding)

Canned fish with bones
(e.g. sardines, salmon)

1/2 cup green vegetables

1 tablespoon of hummus

3/4 cup bean curd/tofu

1 handful peanuts or
almonds

1 handful of other nuts
(hazelnuts, brazil,
walnuts)

1 cup of cheese sauce
based dish (e.g.
macaroni cheese)

1 bar chocolate (50g) or
two squares from a
family sized block of
chocolate (50g) (not
bitter/dark)

1 fillet of oily fish
(kahawai, pilchard,
salmon, warehou,
alfonsino, freshwater eel,
fresh tuna)

Daily

J U 0ot bd b udd

]

(o]

X

J U 0ol tubd b udd

]

Weekly

|

OR Monthly

J U o0l ubd b udd

-

OR Never/Infrequently

J U U ubbbbbdudu b dudd
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27. What type of yoghurt do you mostly use at the moment?
Yoghurt type, brand.

| |

28. Do you try to choose foods with added of fortified

Yes No
Calcium? O O
Vitamin D? O O

29. If you choose foods with added calcium or vitamin D, please list
them

30. Do you regularly take dietary supplements?

Yes No

O O

31. If you take Calcium supplements, please provide some details
below
Brand, amount (tablets/day), length of time (years)

| |

32. If you take Vitamin D supplements, please provide some details
below
Brand, amount (tablets/day), length of time (years)

| |

33. If you take other vitamin and mineral or sports supplements please

list them

| |
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34. This question is about caffeine. How often do you consume
brewed or barista coffee in a day? (e.g. plunger coffee at home or
cafe' espresso, macchiato, latte, flat white, cappuccino)

<1 per day 1-2 per day 3-4 per day 4-5 per day 6-7 per day >7 per day

O O O O O O

35. Please write down the number servings per week of alcohol that
you currently consume on average from the following options.

Number of servings

Stubbie of beer (375mL) [:]
Glass of alcoholic cider D
(250mL)

Small glass of wine [:]
(100mL)

Single shot of spirits D
(30mL)

RTD (Ready to Drink)

(335mL) (x2 as there are D
2 servings in an RTD

bottle)

36. How often did you previously drink more than 6 servings in one
drinking session?

The amount you usually poured in your drink might have been larger
than the serving sizes given above, please try to estimate the number
of times you drank more than 6 of the serving sizes given

Never <Monthly Monthly Weekly Almost daily
In your 20's O O O O O
In your 30's O O O O O
In your 40's O O O O O
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Footprint - Bone Health Questionnaire

Physical activity

For the next group of questions we want to know about your past and present physical
activity.

For the following questions please indicate your history of physical activities

We are interested in all types of physical activities such as part of your everyday
activities e.g. walking to school, riding your bicycle to the shops, gardening, physical
jobs, as well as sports.

Please answer the following questions providing the year age you began and the age
you finished the activity. For any activities you are still taking part in please select
"Ongoing" for the age you finished this activity.

For any activities that you have not participated in please leave these questions with no

response.

37. For any of the below athletic activities you have participated in pleasi
the age you began and finished these activities.

For any athletic activities not listed below please list these (with the start
in the other section below.

Age you started this activity Age you finished th
Jumps D [ :
Middle distance D
Throws [:]
Sprints/hurdles [:]
Junior/little athletics D

Other (please specify including the age that you began this activity and the age that you finished)

©
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38. Bat, stick and ball sports:

Age you started this activity

Baseball

Cricket

Field Hockey
Golf (walking)
Golf (electric cart)
Ice hockey
Softball

T-ball

Juuouody

Other (please specify including the age that you began this activity and the age that you finished)

Age you finished th

LT

|

39. Bowling activities:

Age you started this activity

Lawn

Ten-pin

JU

Other (please specify including the age you began this activity and the age that you finished)

Age you finished th

il

|

40. Climbing activities:

Age you started this activity

Rockwall C]
Gym based [:]
Bouldering C]

Other (please specify including the age that you began this activity and the age that you finished)

Age you finished th

I

10
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41. Cycling:
Age you started this activity

Recreational
Transport/purpose
Sprint

Endurance

JUOU

Other (please specify including the age that you began this activity and the age that you finished)

Age you finished th

AL

42. Dance:

Age you started this activity

Ballet

Ballroom
Cheerleading
Contemporary
Highland
Hiphop

Jazz

Line dancing
Square dancing

Tap

JULUouuuuU

Other (please specify including the age that you began this activity and the age that you finished)

Age you finished th

1NN
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43. Football sports:

Age you started this activity

Australian rules
Flag football
Oz tag

Rugby league
Rugby union
Soccer

Touch football

Juududu

Other (please specify including the age that you began this activity and the age that you finished)

Age you finished th

T

|

44, Gymnastics:

Age you started this activity

Acrobatics

Gymnastics artistic
Gymnastics developmental
Gymnastics rhythmic

Trampolining

Jouuu

Other (please specify including the age that you began this activity and the age that you finished)

Age you finished th

JOuUoU

12
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45. Gym/workout activities:

Aerobics high impact

Aerobics low impact

Boot camp

Cross fit

Elliptical trainer

Personal trainer

Pilates

Resistance training heavy
upper and lower

Resistance training heavy
upper body

Resistance training heavy lower
body

Resistance training light

Resistance training body weight

Skipping

Spin class

StairMaster

Treadmill running

Treadmill walking

Yoga

Zumba

Age you started this activity

JULUubUuu U U uulublou

Other (please specify including the age that you began this activity and the age that you finished)

Age you finished th

IR

|

46. Household activities:

Heavy indoor work (lifting
furniture, carrying buckets etc)

Heavy gardening (digging,
carrying heavy loads)

Age you started this activity

JU

Other (please specify including the age that you began this activity and the age that you finished)

Age you finished th

il

1

w
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47. Jumping activities:
Age you started this activity

Jump rope C]
s -
Plyometrics [j

Other (please specify including the age that you began this activity and the age that you finished)

Age you finished th

I

48. Lifting activities:
Age you started this activity

Power lifting
Resistance training heavy
Resistance training light

Body weight exercises (eg
pushup, chinup, dips etc)

JUbUU

Other (please specify including the age that you began this activity and the age that you finished)

Age you finished th

A

49. Matrtial arts:

Age you started this activity
Akido
Boxing
Hapkido
Judo
Karate
Kick boxing
Kung fun
Tae kwon do
Tai chi

Wrestling

JUuUuubuoU

Other (please specify including the age you began this activity and the age that you finished)

Age you finished th

I

[y
n
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50. Occupational activities:

Age you started this activity
Light-moderate (on feet for at D
least 5h/day)
Heavy work (landscaping,
construction, chopping, D
landscaping, garden

maintenance etc)

Other (please specify including the age that you began this activity and the age that you finished)

Age you finished th

1]

|

51. Racquet/racket sports:

Age you started this activity
Badminton D
Ping pong/table tennis D
Racket ball D
Squash D
Tennis D

Other (please specify including the age that you began this activity and the age that you finished)

Age you finished th

1

|

52. Riding:
Age you started this activity

Horse riding D

Motorcross

Other (please specify including the age that you began this activity and the age that you finished)

Age you finished th

il

15

95



53. Jogging/running activities:
Age you started this activity

Beach sprint

Cross country

Long distance/marathon
Middle distance

Recreational jogging

JULUUU

Sprint

Other (please specify including the age that you began this activity and the age that you finished)

Age you finished th

1N

|

54. Skating activities:

Age you started this activity

Ice hockey
Recreational ice skating
Figure skating

Roller blading

Roller derby

Roller skating

Foot/kick soccer

JULUOULU

Skateboard

Other (please specify including the age that you began this activity and the age that you finished)

Age you finished th

LAY

55. Snowsports:
Age you started this activity

Cross country ski/biathlon
Shoeing
Skiing

Sledding/tobogganing

JUUUU

Snowboarding

Other (please specify including the age you began this activity and the age that you finished)

Age you finished th

1

1

(=2}
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56. Surfing sports:
Age you started this activity

Kite surfing
Competitive surfing

Recreational surfboarding

JUUU

Windsurfing

Other (please specify including the age that you began this activity and the age that you finished)

Age you finished th

A

57. Swimming/pool based activities:

Age you started this activity
Diving
Swimming recreational
Swimming sprint competitive
Swimming training laps
Scuba
Snorkeling
Synchronised swimming
Water aerobics

Water polo

JULUuuUoU

Other (please specify including the age that you began this activity and the age that you finished)

nonononc

|

58. Throwing and catching sports:

Age you started this activity

Basketball
Beach volleyball
Handball
Netball

Ultimate frisbee

JULUOU

Volleyball

Other (please specify including the age that you began this activity and the age that you finished)

Age you finished th

1NN

1

~
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59. Triathlons:

Age you started this activity

Junior/Recreational D
Competitive (including training) D

Other (please specify including the age that you began this activity and the age that you finished)

Age you finished th

il

60. Walking activities:
Age you started this activity
Hiking
Pedestrian/leisure/walk to work
Power walking
Race walking

Stair climbing

JuduuU

Exercise/competition

Other (please specify including the age that you began this activity and the age that you finished)

Age you finished th

L

18
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61. Water sports:

Body boarding

Canoeing

Dragon boat

Kayaking

Kite surfing

Standing paddle board

Rowing

Sailing

Sculling

Surf boarding recreational

Surf boarding competitive

Wake boarding

Water skiing

Windsurfing

Age you started this activity

JUoUuduuuubuou

Other (please specify including the age that you began this activity and the age that you finished)

Age you finished th

AT

62. Please list the sports or other physical activities you participated in
regularly during the last 12 months and indicate the average

frequency (sessions per week).

Please be as specific as possible e.g. walking, tramping, rugby,

horseback riding, light or heavy gardening etc

Eg:

Cycling to school/university/work, twice per day (30 minutes) 3 times

per week

19
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Footprint - Bone Health Questionnaire

The next group of questions are about your past and present lifestyle behaviours

63. Vitamin D is synthesised in the skin from exposure to UV light
from the sun. Please indicate your past and present sun exposure in
answer to the questions below.

Yes No

From childhood to your

early 20's were you

usually covered up O O
(sunscreen and clothing)

to limit exposure to sun?

Currently, do you usually

cover up (sunscreen and

clothing) to limit O O
exposure to sun?

64. During the past summer, how long on average would you spend
outdoors without sun protection?

<15 minutes 15-30 minutes >30 minutes

On weekdays how many

minutes per day do you

usually spend outdoors

between the hours of O O O
10am-3pm with your

arms EXPOSED to the

sun

On the weekends how

many minutes per day do

you usually spend

outdoors between the O O O
hours of 10am-3pm with

your arms EXPOSED to

the sun?

20
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65. Which parts of your body do you usually cover up between the
hours of 10am-3pm when outdoors.

Tick all parts that are covered up with sunscreen, moisturiser or
makeup with SPF, and clothing.

l:l Head
D Face

[:| Back and Shoulders

66. Do you currently smoke 1 or more pack/day?

No Yes

O O

67. Have you ever smoked 1 or more pack/day in the past?

No Yes

O O

68. Are you regularly exposed to second hand smoke, for example
someone in your house or a house you visit smokes?

No Yes

O O

21
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Footprint - Bone Health Questionnaire

Demographic questions

Finally, we would like to ask you some demographic questions.

69. Which ethnic group or groups do you identify with?
(tick all that apply)

O New Zealand European

() Maori

() samoan

O Cook Islands Maori

O Tongan
() Niuean
() chinese
() Indian

O Other (please specify)

| |

70. What is your highest level of education you have achieved?

| |

71. What is your current age?

()

72. Are you currently

Astudent Employed part-time Employed full-time Self employed Unemployed Retired

O O O O O O

Thank you so much for answering the Bone Health Questionnaire.

22
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Appendix F: Footprint Three-Factor Eating Questionnaire

Footprint - Three Factor Eating Questionnaire

Part |

This questionnaire is designed to assess different patterns of eating behaviour.
There are no right or wrong answers. We all have different experiences which will

influence how we feel. After reading each statement, select if the statement is True or
False for you

1. Personal Information

| |

Participant ID ‘ ‘

| |

2. When | smell a delicious food, | find it very difficult to keep from
eating it, even if | have just finished eating a meal.

O True
O False

3. l usually eat too much at social occasions, like parties and picnics.

O True
O False

4. | am usually so hungry that | eat more than three meals and two
snacks day.

O True
O False

5. When | have eaten my quota of calories, | am usually good about
not eating any more.

O True
O False
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6. Dieting is so hard for me because | just get too hungry.

O True
O False

7. | deliberately take small helpings as a means of controlling my
weight.

O True
O False

8. Sometimes things just taste so good that | keep on eating even
when | am no longer hungry.

O True
O False

9. Since | am often hungry, | sometimes wish that while | am eating, an
expert would tell me that | have had enough or that | can have
something more to eat.

O True
O False

10. When | feel anxious, | find myself eating.

O True
O False

11. Life is too short to worry about dieting.

O True
O False

12. Since my weight goes up and down, | have gone on weight loss
diets more than once.

O True
O False
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13. | often feel so hungry that | just have to eat something.

O True
O False

14. When | am with someone who is overeating, | usually overeat too.

O True
O False

15. | have a pretty good idea of the number of calories in common
foods.

O True
O False

16. Sometimes when | start eating, | just can't seem to stop.

O True
O False

17. It is not hard for me to leave some food on my plate after | have
finished eating.

O True
O False

18. At certain times of the day, | get hungry because | have gotten
used to eating then.

O True
O False

19. While on a diet, if | eat food that is not allowed, | consciously eat
less for a period of time to make up for it.

O True
O False
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20. Being with someone who is eating often makes me hungry
enough to eat also.

O True
O False

21. When | feel sad or depressed, | often overeat

O True
O False

22. | enjoy eating too much to spoil it by counting calories or watching
my weight.

() True

() False

23. When | see a really delicious food, | often get so hungry that |
have to eat it right away

O True
O False

24. | often stop eating when | am not really full as a conscious way of
limiting the amount that | eat.

O True
O False

25. | get so hungry that my stomach often seems like a bottomless pit.

O True
O False

26. My weight has hardly changed at all in the last ten years.

O True
O False
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27. | am always hungry so it is hard for me to stop eating before |
finish the food on my plate.

O True
O False

28. When | feel lonely, | console myself by eating.

O True
O False

29. | consciously hold back at meals in order not to gain weight.

O True
O False

30. | sometimes get very hungry late in the evening or at night.

O True
O False

31. | eat anything | want, any time | want.

O True
O False

32. Without even thinking about it, | take a long time to eat.

O True
O False

33. | count calories as a conscious way of controlling my weight.

O True
O False

34. | do not eat some foods because they make me fat.

O True
O False
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35. | am always hungry enough to eat at any time.

O True
O False

36. | pay a great deal of attention to changes in my body.

O True
O False

37. While on a diet, if | eat a food that is not allowed, | often then
splurge and eat other high calorie foods.

O True
O False
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Footprint - Three Factor Eating Questionnaire

Part Il

Please answer the following questions by selecting the response that is appropriate to
you.

38. How often are you dieting in a conscious effort to control your
weight?

Rarely Sometimes Usually Always

O O O O

39. Would a weight fluctuation of 5 kg affect the way you live your life?

Not at all Slightly Moderately Very Much

O O O O

40. How often do you feel hungry?

Only at meal times Sometimes between meals Often between meals Almost always

O O O O

41. Do your feelings of guilt about overeating help you to control your
food intake?

Never Rarely Often Always

O O O O

42. How difficult would it be for you to stop eating halfway through
dinner and not eat for the next four hours?

Easy Slightly difficult Moderately difficult Very difficult

O O O O

43. How conscious are you of your food choices and what you eat?

Not at all Slightly Moderately Extremely

O O O O
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44. How frequently do you avoid stocking your pantry with tempting
foods?

Almost never Seldom Usually Almost always

O O O O

45. How likely are you to shop for low calorie foods?

Unlikely Slightly unlikely Moderately likely Very likely

O O O O

46. Do you eat sensibly in front of others and splurge alone?

Never Rarely Often Always

O O O O

47. How likely are you to consciously eat slowly in order to cut down
on how much you eat?

Unlikely Slightly likely Moderately likely Very likely

O O O O

48. How frequently would you skip dessert offered because you are
no longer hungry?

Almost never Seldom At least once a week Almost every day

O O O O

49. How likely are you to consciously eat less than you want?

Unlikely Slightly likely Moderately likely Very likely

O O O O

50. Do you go on eating binges though you are not hungry?

Never Rarely Sometimes At least once a week

O O O O
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51. On a scale of 0 to 5, where 0 means no restraint in eating (eating
whatever you want, whenever you want it) and 5 means total restraint
(constantly limiting food intake and never ‘giving in’), what number
would you give yourself?

3

0 1 2 Often limit food 4 5
Eat whatever you  Usually eat whatever ~ Often eat whatever intake, but often 'give  Usually limit food Constantly limiting
want, whenever you you want, whenever  you want, whenever in' intake, rarely 'give in'  food intake, never
want it you want it you want it 'giving in'
O O O O O O

52. To what extent does this statement describe your eating behavior
? ‘I start dieting in the morning, but because of any number of things
that happen during the day, by evening | have given up and eat what |
want, promising myself to start dieting again tomorrow.’

1 2 4
Not like me Alittle like me 3 Describes me perfectly
Pretty good description of me

Thank you for completing the survey. Please check to be sure you answered all of the
guestions
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Appendix G: Love Them Bones Bone Health Questionnaire

Love Them Bones - About You

Osteoporosis is a disease in which the body loses too much bone density and
bones become very brittle and weak so that they break easily.

The first group of questions are about your medical history

1. Personal Information

Name ‘ ‘

Participant ID

| |

2. Do you have someone in your immediate family who had a hip fracture or was diagnosed with
osteoporosis (parent, grandparent)?

Yes No Don't Know
) (\ M
\/ J \/

3. Have you ever been diagnosed with the following?

Yes No Don't Know
Stress Fractures O O O
Osteopenia (lower than ~ ~ ~
normal bone density) - (% O
Osteoporosis O O O

4. Have you had the following medical procedures?

Yes No Don't Know
Hytserectomy O O O
Gastric Surgery
(Gastrectomy, Gastric (: O ( :
Bypass)
Chemotherapy for breast N ~ ~
cancer ( J \/ \_/
Radiation therapy in the ~ ~ ~

/ N /

previous year
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5. What is your age?

N\

-
v

L J

6. The next group of questions are about anthropometry, your body measurements and proportions.

kg

p

What is your current al
weight? L Y

What is your highest
weight at your present

——
-
v

height? (excluding L J
pregnancy)

What is your lowest _ .
weight at your present —
height? h :
What is your desired ( a)
weight? L v
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Love Them Bones - About You

Reproductive history

The next group of questions are about your Reproductive History.

7. What was your age at menarche (first started your menstrual periods)?

11 years or younger 12-14 years 15 years or older Don't Remember
N N N
O O O O
8. Did your first menstrual period come naturally (by itself)?
Yes No Don't Know
Y 3
O O O

9. At present do you have normal menstruation (regularly monthly period)?

Yes No Don't Know I'm pregnant

O O O O

10. When was your last period?

0-4 weeks 1-2 months 3-4 months 5 months or more

O O O O

11. Are your periods regular (28 - 34 day cycle)?

Yes most of the time No mostly not
O O
12. How many days do you normally bleed?
1-2 days 3-4 days 5-6 days 7-8 days 9 or more
N M '
Y O O Y Y

13. Have you ever had problems with heavy menstrual bleeding?

Yes No Don't Know

O O O
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14. Have you ever missed 3 or more menstrual periods in a row (other than start of menopause, during

pregnancy, breast feeding, or consecutive use of active contraceptive pill)?

Yes No

15. Approximately how many periods have you had in the past year?

>11 9-11 6-8 3-5

16. Have you previously used the oral contraceptive pill?

Yes No

Don't Know

0-2 Don't Know

Don't Know

If you have used the oral contraceptive pill please answer the following questions.

Otherwise skip to question 19.

17. If you have previously used the oral contraceptive pill, please estimate the total number of years you

used it? (in years)

18. Why do/did you use the oral contraceptive pill? You can choose more than one answer.

Yes
Birth Control D
Reduce menstrual painD
Reduce bleeding D

Regulate menstrual D
cycle

Otherwise menstruationD —
stops

Other D

Other (please specify)

O d 0oood

No

19. Have you previously used contraceptive injection (Depo Provera) or implant (Jadelle)?

Yes

No
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20. Have you had children?

Yes No

If you have had children please answer the following questions. Otherwise skip to question
25.

21. How many children have you given birth to?

22. What was the average time between pregnancies? (Prompt: If you are unsure, enter the age gap
between your children).

If you breast fed please answer the following questions. Otherwise skip to question 25.

23. What was your total duration of breast feeding?

24. How old were you when you finished breast feeding the last time?

The next group of questions are about your past and present eating behaviours.

25. Have you ever restricted what you eat to purposely lose weight?

Yes No

26. If you have dieted in the past, please indicate the number of times you have lost 5kg or more
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27. How often did you have cow's milkgrowing up? Please indicate how often you had cows milk, such as

drinking milk, milky drinks, adding milk to cereal.

Where 1 glass is about 250 mL

didn't have milk

Aged >12 years C \/

7\
Aged 14 - 18 years @,
Aged 18 - 25 years O

1 glass/day

'
\/

Y
-/

N\
\/

2 glass/day

7\
\_/
N\
/

7\
\_/

3 glass/day

N
./

4 glass/day

O
O
O

>4 glass
N\
./
M
./
N\
\_/

28. What type of milk do you mostly use at the moment? (Brand, colour of top e.g.: anchor, full-fat, dark

blue top)

29. What type of yoghurt do you mostly use at the moment?
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Love Them Bones - About You

30. Please write down the number of times that you usually eat or drink the items listed below.
e.qg. if you drink 1 glass of milk 3 times a week, write 3 in the weekly column

Daily OR Weekly OR Monthly OR Never/Infrequently
1 cup of tea with milk

1 cup instant coffee with
milk

1 cup of milk
1 cup milk drink (latte/flat

white, flavoured milk,
milk milo, soy drink)

< < < <
J J J

1 cup milk with
cereal/porridge

1 slice of bread
1 matchbox portion of

hard cheese (e.g.
cheddar)

< < <
L L
| o O o < MOBALS

1 matchbox portion of
soft cheese (e.g.
camembert, brie)

J
J

o o o o o o o o
o o o o o o o o

<
<

1 tablespoon of fresh
cheese (e.g. cottage
cheese, ricotta, sour
cream)

1 pottle of yoghurt

1/2 cup dairy-based
pudding (e.g. ice cream,
custard, rice pudding)

Canned fish with bones
(e.g. sardines, salmon)

1/2 cup green
vegetables

1 tablespoon of hummus

3/4 cup bean curd/tofu

oJo) lo) o) o) (o] L]
o) o) o) o) Lo (o) L)
o) o) o) o) Lo (o) L)

ollo] Lol ol ol [0l o
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Daily OR Weekly OR Monthly
1 handful peanuts or a a a
almonds v v Y
1 handful of other nuts
(hazelnuts, brazil, — = =
walnuts) ’
1 cup of cheese sauce .
based dish (e.g. — — =
macaroni cheese)
1 bar chocolate (50g) or
two squares from a S S S
family sized block of — — —
chocolate (50g) (not ’ ' ’
bitter/dark)
1 fillet of oily fish
(kahawai, pilchard,
salmon, warehou, — = =
alfonsino, freshwater )
eel, fresh tuna)
31. Do you try to choose foods with added of fortified
Yes No
. a )
Calcium? L) @
Vitamin D? () O
32. If you choose foods with added calcium or vitamin D, please list them
33. Do you regularly take vitamin and mineral or sports supplements?
Yes No
7\ N
\_/ J

34. If you take Calcium supplements, please provide some details below
Brand, amount (tablets/day), length of time (years)

35. If you take Vitamin D supplements, please provide some details below
Brand, amount (tablets/day), length of time (years)

OR Never/Infrequently

-
v

s o

",

<
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36. If you take other vitamin and mineral or sports supplements please list them

37. This question is about caffeine. How often do you consume brewed or barista coffee in a day?(e.g.
plunger coffee at home or cafe’ espresso, macchiato, latte, flat white, cappuccino)

<1 per day 1-2 per day 3-4 per day 4-5 per day 6-7 per day >7 per day

7 ~ N\

38. Please write down the number servings per week of alcohol that you currently consume on average
from the following options.

Number of servings
Stubbie of beer (375mL) —
Glass of alcoholic cider a
(250mL) v
Small glass of wine a
(100mL) v
Single shot of spirits a
(30mL) v
RTD (Ready to Drink) a
(335mL) v)

39. Thinking back to your teens and 20's, how often did you drink > 6 drinks in one session?

The amount you usually poured in your drink might have been larger than the serving sizes given above,
please try to estimate the number of times you drank more than 6 of the serving sizes given above

Never < Monthly Monthly Weekly Almost Daily

In your teens (

In your 20s
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Love Them Bones - About You

Physical activity

For the next group of questions we want to know about your past and present
physical activity.

For the following questions please indicate your history of physical activities

We are interested in all types of physical activities such as part of your everyday activities
e.g. walking to school, riding your bicycle to the shops, gardening, physical jobs, as well as
sports.

Please answer the following questions providing the year age you began and the age you
finished the activity. For any activities you are still taking part in please select "Ongoing" for
the age you finished this activity.

For any activities that you have not participated in please leave these questions with no
response.

40. For any of the below athletic activities you have participated in please indicate the age you began and
finished these activities.

For any athletic activities not listed below please list these (with the start and end age) in the other section
below.

Age you started this activity Age you finished this activity
Jumps ' : : :}
Middle distance j s
Throws ,—C :
Sprints/hurdles 3 , ::
Junior/little athletics :t 3}

Other (please specify including the age that you began this activity and the age that you finished)

10
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41. Bat, stick and ball sports:

Age you started this activity Age you finished this activity
Baseball : 3:
Cricket , : ( s ]
Field Hockey ( 3 1 :j
Golf (walking) : :\
Golf (electric cart) : , :j
Ice hockey ( : ( :\
Softball ( ¢‘ ( C\‘
T-ball [ al N

Other (please specify including the age that you began this activity and the age that you finished)

42. Bowling activities:

Age you started this activity Age you finished this activity
Lawn — —
Ten-pin — —

Other (please specify including the age you began this activity and the age that you finished)

43. Climbing activities:

Age you started this activity Age you finished this activity
Rockwall — —
Gym based — —
Bouldering — —

)

Other (please specify including the age that you began this activity and the age that you finished)
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44. Cycling:

Age you started this activity Age you finished this activity
Recreational { t\ [ :}
Transport/purpose [ :l : :}
Sprint ﬁ :
Endurance E —

Other (please specify including the age that you began this activity and the age that you finished)

45. Dance:
Age you started this activity Age you finished this activity
Ballet N B
Ballroom é‘ ( —
Cheerleading : :
Contemporary [ t\ : 3}
Highland Q\ —
Hiphop ﬁ | —
(¥ 9
Line dancing ﬁ L :
Square dancing [—3 —

Other (please specify including the age that you began this activity and the age that you finished)

12
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46. Football sports:

Australian rules

Flag football

Oz tag

Rugby league

Rugby union

Soccer

Touch football

Age you started this activity

7

<

Age you finished this activity

r
B
v
L

r \

Other (please specify including the age that you began this activity and the age that you finished)

47. Gymnastics:

Acrobatics

Gymnastics artistic

Gymnastics
developmental

Gymnastics rhythmic

Trampolining

Age you started this activity

-

-
v

B
v

< Bl

Bld

Age you finished this activity

e \

Other (please specify including the age that you began this activity and the age that you finished)

13
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48. Gym/workout activities:

Aerobics high impact

Aerobics low impact
Boot camp

Cross fit

Elliptical trainer
Personal trainer

Pilates

Resistance training
heavy upper and lower

Resistance training
heavy upper body

Resistance training
heavy lower body

Resistance training light

Resistance training body
weight

Skipping

Spin class
StairMaster
Treadmill running
Treadmill walking
Yoga

Zumba

Age you started this activity

A
v
-
v
-~
v
-
v
-
v
-~
v
B
v
A
v
-
v
-~
v
-
v

L
v
B
v
-
v
-
v
=
v
-
v
-~
v
B
v

Age you finished this activity

-
v

-
v

<

J

< |

R

|

Bl

\"4

< |

\"/

<

|

\"/

< < o

<

|

<

Other (please specify including the age that you began this activity and the age that you finished)

14
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49. Household activities:

Age you started this activity Age you finished this activity
Heavy indoor work —— —
(lifting furniture, carrying — s
buckets etc) h . h ’
Heavy gardening . N
(digging, carrying heavy ¢ s
loads) h ’ h ’

Other (please specify including the age that you began this activity and the age that you finished)

50. Jumping activities:

Age you started this activity Age you finished this activity
Jump rope — —
Skipping s =
Plyometrics — —

Other (please specify including the age that you began this activity and the age that you finished)

51. Lifting activities:

Age you started this activity Age you finished this activity
Power lifting — —
Resistance training (" a) ( a)
heavy L v v)
Resistance training light — $
Body weight exercises p | . |
(eg pushup, chinup, dips — —

\ J L J

etc)

Other (please specify including the age that you began this activity and the age that you finished)

15
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52. Martial arts:

Age you started this activity Age you finished this activity

Akido ( 3\ ( ¢\
Boxing , : $\
Hapkido j —

Judo ( : ( :
Karate ' ¢ , :
Kick boxing / : r 3‘
Kung fun r C\ ’ :
Tae kwon do /j | — J
Tai chi ( 3 ( — ‘
Wrestling $ / = ‘

L J L J

Other (please specify including the age you began this activity and the age that you finished)

53. Occupational activities:

Age you started this activity Age you finished this activity
Light-moderate (on feet a N
for at least 5h/day) LY L v)
Heavy work
(landscaping, —— —_——
construction, chopping, — =

landscaping, garden
maintenance etc)

Other (please specify including the age that you began this activity and the age that you finished)

16
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54. Racquet/racket sports:

Age you started this activity Age you finished this activity
Badminton — ' — ‘
Ping pong/table tennis \ — :
Racket ball — ¢\
Squash ( — ( :
Tennis ( — ( :

Other (please specify including the age that you began this activity and the age that you finished)

55. Riding:
Age you started this activity Age you finished this activity
Horse riding — —
Motorcross — —

Other (please specify including the age that you began this activity and the age that you finished)

56. Jogging/running activities:

Age you started this activity Age you finished this activity
Beach sprint ' — ‘ ' — ‘
Cross country — ( —
Long distance/marathon C — ‘
Middle distance — \ :
Recreational jogging ( — / :
Sprint ( : ( :

Other (please specify including the age that you began this activity and the age that you finished)

17
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57. Skating activities:

Age you started this activity

Ice hockey ' :
Recreational ice skating :
Figure skating ( —

Roller blading [ a
Roller derby :j
Roller skating :
Foot/kick soccer c
Skateboard :

Other (please specify including the age that you began this activity and the age that you finis

Age you finished this activity
( N
-
v
L J
\
-
v
L J
)
-
v
L J
—_—
-
v
L )
( N
-
v
J
. N
-
v
)
- N
-~
v
)
p ~
-
v

hed)

58. Snowsports:

Age you started this activity
Cross country ([ A
ski/biathlon LY
Shoeing —
Skiing —
Sledding/tobogganing —
Snowboarding —

Other (please specify including the age you began this activity and the age that you finished)

Age you finished this activity
- )
v
. )
v
p =
v

r N

-
v
)
)
-
v
J

18
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59. Surfing sports:

Age you started this activity Age you finished this activity
Kite surfing { — [ 3}
e N e ~\
Competitive surfing — —
C J C J
Recreational [ N [ A}
surfboarding v v
Windsurfing — —
Other (please specify including the age that you began this activity and the age that you finished)
60. Swimming/pool based activities:
Age you started this activity Age you finished this activity

Diving

Swimming recreational

Swimming sprint
competitive

Swimming training laps

Scuba

Snorkeling

Synchronised swimming

Water aerobics

Water polo

Other (please specify including the age that you began this activity and the age that you finished)

B
v
- \
B
v

L

|

L

{

s
v

\‘b/

\"A

B
v

B
v

——
a
v
s
v

.

19
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61. Throwing and catching sports:

Age you started this activity Age you finished this activity
Basketball , S ‘ ( — |
Beach volleyball — s
Handball c\ — |
Netball : :
Ultimate frisbee : ¢
Volleyball ( :j :j

Other (please specify including the age that you began this activity and the age that you finished)

62. Triathlons:

Age you started this activity Age you finished this activity
Junior/Recreational = =
Competitive (including A -
v v

training)

Other (please specify including the age that you began this activity and the age that you finished)

63. Walking activities:

Age you started this activity Age you finished this activity
Hiking — :
Pedestrian/leisure/walk N al
to work L v M
Power walking — $
Race walking 3 :
Stair climbing = v
Exercise/competition : :

Other (please specify including the age that you began this activity and the age that you finished)

20
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64. Water sports:

Body boarding
Canoeing

Dragon boat

Kayaking

Kite surfing

Standing paddle board
Rowing

Sailing

Sculling

Surf boarding
recreational

Surf boarding
competitive

Wake boarding
Water skiing

Windsurfing

Age you started this activity

e
v

=
v

\"/

Age you finished this activity

A
v

-
v

oo o] o oo o oo lolo)]

\"/

Other (please specify including the age that you began this activity and the age that you finished)

65. Please list the sports or other physical activities you participated in regularly during the last 12 months
and indicate the average frequency (sessions per week).

Please be as specific as possible e.g. walking, tramping, rugby, horseback riding, light or heavy gardening

etc

Eg:

Cycling to school/university/work, twice per day (30 minutes) 3 times per week

21
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Love Them Bones - About You

The next group of questions are about your past and present lifestyle behaviours

66. Vitamin D is synthesised in the skin from exposure to UV light from the sun. Please indicate your past
and present sun exposure in answer to the questions below.

Never Seldom Sometimes Often Always

During your childhood

were you usually 7 7 7 ) )
covered up (sunscreen O O O O O
and clothing) to limit

exposure to sun ?

As an adult, do you you

usually cover up ~ ~ ~

(sunscreen and clothing) O 7 e ~ O
to limit exposure to sun?

/

67. During the past summer, how long on average would you spend outdoors without sun protection?

<15 minutes 15-30 minutes >30 minutes

On weekdays how many
minutes per day do you
usually spend outdoors
between the hours of ( ) () < >
10am-3pm with your

arms EXPOSED to the

sun

On the weekends how

many minutes per day

do you usually spend

outdoors between the O O

hours of 10am-3pm with
your arms EXPOSED to

the sun?

Ve
.

Thank you so much for answering the Bone Health Questionnaire

22
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Appendix H: Love them Bones Three-Factor Eating Questionnaire

Love Them Bones - Three Factor Eating Questionnaire

Part |

This questionnaire is designed to assess different patterns of eating behaviour.

There are no right or wrong answers. We all have different experiences which will
influence how we feel. After reading each statement, select if the statement is True
or False for you

1. Personal Information

Name ’

Participant ID ‘

Date ‘

2. When | smell a delicious food, | find it very difficult to keep from eating it, even if | have just finished
eating a meal.

N
Q) True

I
@, False

3. | usually eat too much at social occasions, like parties and picnics.

N
Q) True

N
@, False

4. | am usually so hungry that | eat more than three meals and two snacks day.

e
Q) True

N
() False

5. When | have eaten my quota of calories, | am usually good about not eating any more.

7\
() True
e

() False
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6. Dieting is so hard for me because | just get too hungry.
True

False

7. | deliberately take small helpings as a means of controlling my weight.
True

False

8. Sometimes things just taste so good that | keep on eating even when | am no longer hungry.
True

False

9. Since | am often hungry, | sometimes wish that while | am eating, an expert would tell me that | have had
enough or that | can have something more to eat.

True

False

10. When | feel anxious, | find myself eating.
True

False

11. Life is too short to worry about dieting.
True

False

12. Since my weight goes up and down, | have gone on weight loss diets more than once.
True

False

13. | often feel so hungry that | just have to eat something.
True

False

135



14. When | am with someone who is overeating, | usually overeat too.

15.

16.

17.

18.

19.

True

False

| have a pretty good idea of the number of calories in common foods.
True

False

Sometimes when | start eating, | just can’t seem to stop.
True

False

It is not hard for me to leave some food on my plate after | have finished eating.
True

False

At certain times of the day, | get hungry because | have gotten used to eating then.
True

False

While on a diet, if | eat food that is not allowed, | consciously eat less for a period of time to make up

for it.

20.

21.

True

False

Being with someone who is eating often makes me hungry enough to eat also.
True

False

When | feel sad or depressed, | often overeat
True

False
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22. | enjoy eating too much to spoil it by counting calories or watching my weight.
True

False

23. When | see a really delicious food, | often get so hungry that | have to eat it right away
True

False

24. | often stop eating when | am not really full as a conscious way of limiting the amount that | eat.

True

False

25. | get so hungry that my stomach often seems like a bottomless pit.
True

") False

26. My weight has hardly changed at all in the last ten years.
True

) False

27. 1 am always hungry so it is hard for me to stop eating before | finish the food on my plate.

True

False

28. When | feel lonely, | console myself by eating.
) True

False

29. | consciously hold back at meals in order not to gain weight.
True

False
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30.

| sometimes get very hungry late in the evening or at night.

True

) False

31.

| eat anything | want, any time | want.

True

) False

32

. Without even thinking about it, | take a long time to eat.

True

) False

33.

34.

35.

| count calories as a conscious way of controlling my weight.
True

False

| do not eat some foods because they make me fat.
True

False

| am always hungry enough to eat at any time.

True

") False

36.

| pay a great deal of attention to changes in my body.

() True

37. While on a diet, if | eat a food that is not allowed, | often then splurge and eat other high calorie foods.

False

C) True

False
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Love Them Bones - Three Factor Eating Questionnai

Part Il

to you.

38. How often are you dieting in a conscious effort to control your weight?

Rarely Sometimes Usually
' 7\ s
/ / \)

39. Would a weight fluctuation of 5 kg affect the way you live your life?

Not at all Slightly Moderately
() ' ()
/ \/ /

40. How often do you feel hungry?

Only at meal times Sometimes between meals Often between meals
() () )
/ / /

Never Rarely Often
() () ()
\/ \/ /

hours?
Easy Slightly difficult Moderately difficult
7\ 7\ s \
/ / \/

43. How conscious are you of your food choices and what you eat?

Not at all Slightly Moderately
) ) ()
\/ / /

44. How frequently do you avoid stocking your pantry with tempting foods?

Almost never Seldom Usually
() () )
\/ / /

Please answer the following questions by selecting the response that is appropriate

41. Do your feelings of guilt about overeating help you to control your food intake?

42. How difficult would it be for you to stop eating halfway through dinner and not eat for the next four

Always

N
J

Very Much

O

Almost always

O

Always

O

Very difficult

O

Extremely

O

Almost always

O
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45. How likely are you to shop for low calorie foods?

Unlikely Slightly unlikely Moderately likely Very likely

46. Do you eat sensibly in front of others and splurge alone?

Never Rarely Often Always

47. How likely are you to consciously eat slowly in order to cut down on how much you eat?

Unlikely Slightly likely Moderately likely Very likely

48. How frequently would you skip dessert offered because you are no longer hungry?

Almost never Seldom At least once a week Almost every day

49. How likely are you to consciously eat less than you want?

Unlikely Slightly likely Moderately likely Very likely

50. Do you go on eating binges though you are not hungry?

Never Rarely Sometimes At least once a week

51. On a scale of 0 to 5, where 0 means no restraint in eating (eating whatever you want, whenever you
want it) and 5 means total restraint (constantly limiting food intake and never ‘giving in’), what number
would you give yourself?

3
0 1 2 Often limit food 4 5
Eat whatever you Usually eat whatever Often eat whatever intake, but often 'give  Usually limit food Constantly limiting
want, whenever you you want, whenever you want, whenever in' intake, rarely 'give in'  food intake, never
want it you want it you want it ‘giving in'

140



52. To what extent does this statement describe your eating behavior ? ‘I start dieting in the morning, but
because of any number of things that happen during the day, by evening | have given up and eat what |
want, promising myself to start dieting again tomorrow.’

1 2 4
Not like me Alittle like me 3 Describes me perfectly
Pretty good description of me

Thank you for completing the survey. Please check to be sure you answered all of the
questions
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Appendix I: Footprint and Love them Bones 3-Day-diet-diary

MASSEY UNIVERSITY

COLLEGE OF HEALTH
TE KURA HAUORA TANGATA

School of Food and Nutrition
Massey Institute of Food Science and Technology,

College of Health

Footprint/Love Them Bones Study

3 DAY DIET RECORD

INSTRUCTIONS:
Please record all foods and drinks soon after they are consumed so you don’t forget and list only one

food item per line.
Record your diet intake for 3 d; including two weekdays and one weekend day.

Be as specific as possible when describing each food/meal or drink/beverage, the way it was prepared
or cooked (if it was cooked), and the amount that you ate or drank. Include methods used to prepare
the food, for example: fresh, frozen, stewed, fried, baked, canned, broiled, raw or braised. For canned
foods indicate the liquid in which it was canned and the amount of this that you ate or if you drained off
the liquid, for example: heavy syrup, light syrup, fruit juice, spring water, vegetable oil, brine. Record
the amounts of oils and condiments you add and use in cooking for example: butter and spreads,

vegetable oils, salad dressing, etc. Remember to record water (tap or bottled) and other beverages.
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Remember to report only the amount that you actually ate, not the total amount prepared. Record all

amounts in household measures, for example: g, mL, tablespoon (tbsp) (= 15mL), teaspoon (tsp)
(=6mL), cups (=250mL), slices or units (described on the packet). Include brand names whenever

possible, or bring in the Nutrition Label from pre-packaged meals. Do not alter your normal diet during

the time you keep this diary.

SUBJECT ID: Day of the Week:

Date:

TIME

FOOD ITEM and METHOD of PREPARATION

AMOUNT EATEN
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SUBJECT ID: Day of the Week:

Date:

TIME

FOOD ITEM and METHOD of PREPARATION

AMOUNT EATEN
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SUBJECT ID: Day of the Week:

Date:

TIME

FOOD ITEM and METHOD of PREPARATION

AMOUNT EATEN
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Day of the Week:

Date:

TIME

FOOD ITEM and METHOD of PREPARATION

AMOUNT EATEN
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Appendix G: Chi-Square associations Between Meeting NRVs and Meeting EAGs

Fruit Vegetables Grain Calcium-Rich Protein-Rich
Fibre Chi-square = 15.25 | Chi-square =5.39 | Chi-square =1.087 | Chi-square = 1.030 | Chi-square = 0.584
Df=1 Df=1 Df=1 Df=1 Df=1
P=<0.001 P=0.020 P=0.969 P=0.310 P=0.445
Folate Chi-square = 2.999 | Chi-square = Chi-square = 0.183 | Chi-square =4.444 | Chi-square = 1.415
Df=1 2.152 Df=1 Df=1 Df=1
P=0.083 Df=1 P=0.669 P=0.035 P=0.234
P=0.142
Thiamin | Chi-square = 0.887 | Chi-square = Chi-square = 0.280 | Chi-square =2.115 | Chi-square = 0.079
Df=1 1.121 Df=1 Df=1 Df=1
P=0.346 Df=1 P=0.596 P=0.146 P=0.779
P=0.290
Calcium | Chi-square = 5.278 | Chi-square = Chi-square = 2.013 | Chi-square = 8.667 | Chi-square =0.215
Df=1 0.049 Df=1 Df=1 Df=1
P=0.022 Df=1 P=0.156 P=0.003 P=0.643
P=0.825
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