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Abstract  

Background: Dietary habits develop in adolescence, and these can continue into adulthood, 

as does obesity, increasing the risk of non-communicable disease. The dietary habits of fruit, 

vegetable, breakfast and sugar-sweetened beverages (SSB) have varying effects on health; 

sub-optimal dietary habits are associated with poor diet quality and nutrient intake, increasing 

the risk of poor health outcomes. There has been no research examining the dietary habits of 

New Zealand (NZ) adolescents in over a decade. Research is needed so current behaviours 

can be identified and strategies put in place to help reduce the risk of non-communicable 

disease in this population.  

Objective: To assess the specific dietary habits of fruit, vegetable, breakfast and SSB 

consumption among NZ adolescents, and compare these dietary habits between males and 

females. 

Design: An observational cross-sectional study was used to gather data on a total of 266 

females (15-18yrs) and 135 males (15-17yrs) from 19 secondary schools around NZ. In total, 

241 females and 122 males completed a dietary habits questionnaire, to assess their 

consumption of fruit, vegetables, breakfast and SSB. A demographic questionnaire was also 

completed, heights and weights were taken during school visits, and the World Health 

Organisation growth charts were used to determine BMI Z-scores. Level of deprivation was 

determined using the New Zealand Deprivation Index (NZ Dep18). 

Results: Overall a low proportion of males and females are meeting our recommendations 

(based off the Ministry of Health, Healthy Eating for young people) for fruit, vegetable, 

breakfast and SSB consumption. All dietary habits assessed in this study were significantly 

different between males and females. Females were more likely to meet recommendations for 

fruit and vegetables, while males were more likely to consume breakfast and SSB daily. 

Healthy weight females were more likely to meet recommendations for fruit, while those from 

areas of low and moderate deprivation were 6 times more likely to meet recommendations 
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than those from areas of high deprivation. This was not seen in the male sample, where obese 

males and those from areas of high deprivation were most likely to meet recommendations. 

There was an inverse relationship observed between vegetable consumption and weight status 

in the female sample, whereas, a positive relationship was observed for the males. Females 

from areas of low and moderate deprivation were 4 times more likely to meet vegetable 

recommendations, compared to females from areas of high deprivation. An inverse 

relationship between breakfast consumption and NZDep, was observed in both the male and 

female samples. Obese males and females were also less likely to consume breakfast than 

adolescents in healthy and overweight categories. Males and females from areas of low 

deprivation were less likely to consume SSB daily compared to those from areas of moderate 

and high deprivation. Obese males and females were also more likely to consume SSB daily 

compared to those in the healthy or overweight categories.  

Conclusion: Overall, findings of our study suggest the dietary habits of NZ adolescents are 

sub-optimal, with low proportions of both males and females meeting recommendations for 

fruit, vegetable, breakfast and SSB consumption. Due to the differences in dietary habits 

between males and females, and between those of different SES, interventions should be 

targeted to help improve diet quality and reduce chronic disease risk. 
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Preface 

The SuNDiAL project is a nationwide study, it has the aim to describe the dietary intakes, 

motivations, attitudes, beliefs and lifestyles of adolescent boys and girls (15-18 y) in New 

Zealand. This project was developed by the Principal Investigators (PIs) Jill Hazard and 

Meredith Peddie from the University of Otago. Ethical approval was gained, and funding was 

provided by the University of Otago Human Nutrition Department. The PIs created a study 

protocol and over saw data collection. Data was collected by University of Otago Master of 

Dietetic (MDiet) Students.  

This thesis uses data collected as part of the SuNDiAL project it was supervised by 

Assoc Prof Rachel Brown from the Department of Human Nutrition, University of Otago.  

My involvement was: 

• Data collection training including 24hr recall and anthropometric training 

• Review of the literature on dietary habits of male and female adolescents 

• Interpreted, analysed and reported demographic data using Excel  

• Interpreted, analysed and reported REDCap data of male and female Dietary Habits 

Questionnaire using Excel 

• Write up of thesis with guidance of Assoc Prof Rachel Brown 
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1. Introduction 

Adolescence is a time of growth and development (1). It is a time when habits are developed 

that are likely to continue into adulthood (2,3). Many studies suggest adolescents have poor 

dietary habits (4), likely contributing to the high rates of obesity and non-communicable 

disease in this population (5–10). Obesity has also been found to track into adulthood (11,12). 

This makes adolescence a time where habits should be formed to promote wellbeing and 

reduce the risk of non-communicable disease later in life.  

Breakfast, fruit and vegetable, and sugar-sweetened beverage consumption are habits 

that can impact the health of adolescents (5–10,13–15). Eating breakfast has shown to lower 

the risk of obesity and have positive effects on health outcomes (5,6). Fruits and vegetables 

provide vitamins, minerals, and fibre, and consumption contributes to satiety and reduces the 

risk of obesity and non-communicable disease (7,8,13,14). Sugar-sweetened beverage 

consumption, however, promotes obesity, dental caries and other cardiometabolic disorders 

(9,10,15). Due to the potential for improvements in these habits to lower the risk of disease 

and promote wellbeing, it is important to gain an understanding of these current behaviours in 

adolescents. If these habits can be optimised in adolescence, and sustained into adulthood, 

rates of obesity and non-communicable disease may decrease. 

The last nutrition survey in New Zealand found male and female adolescents did not 

meet the Food and Nutrition Guidelines for Healthy Adults (Ministry of Health 2003b) for 

fruit and vegetable intake, regularly skipped breakfast, and regularly drank sugar sweetened 

drinks. This study is now over 10 years old (4), and new data is required to inform public 

health strategies. It is important to examine the similarities and differences between the 

current dietary habits of male and female adolescents so interventions can be implemented to 

target behaviours which may need modifying for specific genders. 
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The aim of this thesis is to compare the dietary habits of breakfast consumption, fruit 

and vegetable intake, and sugar sweetened beverage consumption between male and female 

adolescents.  
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2. Literature Review  

2.1 Background  

Adolescence involves periods of rapid growth and development, involving physical, 

hormonal, mental and emotional changes (1). This period may be challenging as it comes at a 

time when lifestyle changes, such as changes in living situations and schooling are occurring 

simultaneously (1). Adolescence is also a time when individuals may develop greater 

independence which, is often displayed in their food choices and eating habits. In addition, 

adolescents tend to have limited knowledge on healthy food habits (1) and are influenced by 

peers (1,16) which may contribute to the development of poor dietary habits (1).  

2.1.1 How is Adolescence Defined? 

Adolescence can be defined as physiological changes between pubescence and the time 

changes are completed (1). The length of these changes differs between individuals; thus, this 

period is often defined by chronological age for practicality. There is wide variation when 

defining this age range. The World Health Organisation (WHO) define adolescents as 

individuals between the ages of 10 and 19 years (17). For this thesis, adolescence will be 

defined as the ages from 15-18 years.  

2.1.2 What are Dietary Habits and why are they important?  

Dietary habits continue to develop from childhood as independence increases throughout 

adolescence (16). These habits are associated with diet quality, nutrient intakes and their 

related health benefits (4,5). Dietary habits include a range of behaviours such as breakfast 

consumption and the frequency of eating certain foods and food groups, such as fruit and 

vegetables, whole grains, fish, dairy products, and red meat. Dietary habits also include 

behaviours around food preparation and cooking methods, such as whether fat is trimmed off 

meat, and what type of oil and salt are used. Frequency of takeaways, sugar sweetened 

beverages and confectionary consumption are also dietary habits often examined. The focus 
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of this thesis is on the dietary habits of breakfast consumption, fruit and vegetable 

consumption and sugar sweetened beverage consumption.  

Dietary habits track from adolescence into adulthood (2,3). Similar to dietary habits, 

overweight and obesity in adolescence tracks into adulthood (11,12), increasing the risk of 

noncommunicable diseases such as type 2 diabetes, osteoarthritis, sleep apnoea, several 

cancers, and cardiovascular disease (CVD) (stoke, hypertension, and ischaemic heart disease) 

(18). Obesity is currently classified as an epidemic in New Zealand (18). The 2018/19 New 

Zealand National Health Survey found that 11.3% of children (aged 2-14) and 19.2% of 

adolescents and young adults (aged 15- 24) were obese (19). A total of 30.2% of adults (aged 

15 and above) were obese, a 5% increase from 2007/08 survey (19). Suboptimal dietary 

habits are associated with low diet quality and poor nutrient intake which may increase the 

risk of this weight gain (5), as well as increasing the risk for other cardiometabolic factors 

that negatively impact wellbeing (6–10). As dietary habits substantially track into adulthood 

(2,3), it is important to examine dietary habits such as breakfast consumption, fruit and 

vegetable intake, and sugar sweetened beverage consumption among adolescents. These 

dietary habits may contribute to overweight and obesity, low nutrient status and other risk 

factors for non-communicable diseases.  

2.2 Breakfast Consumption  

2.2.1 Why is Breakfast Consumption important? 

Breakfast consumption is one dietary habit that can have an impact on body weight, 

cardiometabolic factors, diet quality and nutrient adequacy (6,20–22). Consumption of 

breakfast in adolescence has been found to track into adulthood (3). During both of these life 

stages, regular breakfast consumption has been found to be protective against obesity (3). 

Many previous studies have concluded that breakfast consumption is associated with a lower 

risk, and prevention of weight gain (23,24), as well as a lower body mass index (BMI) 
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(25,26). It has also been found that those who missed breakfast are significantly less likely to 

meet fruit and vegetable intake recommendations (P=0.005) and are more likely to frequently 

consume unhealthy snacks (22). As breakfast consumption has been shown to positively 

affect health outcomes, it is important to recognise what the current habits are so 

interventions to increase consumption can be put into place if necessary, to help protect 

against negative health outcomes.  

2.2.2 Breakfast consumption among adolescents  

Five nutrition surveys carried out in New Zealand, Canada, USA, Australia, and the 

Netherlands examined breakfast consumption among adolescents (Table 1). These large 

surveys (n= 1592-14488) found a substantial proportion of both male and female adolescents 

don’t regularly consume breakfast (4,21,27–29).  

 

 

 

 

 

 

 

 

 

 

 

 

 



 6 

Table 2.1: National surveys reporting on breakfast (BF) consumption 

Author/ Date   Study, Country  n / Age Range  Methods  Findings  Limitations  
University of 
Otago 
Ministry of Health 
(2011) 
 
 

Key Findings of 
the 2008/09 
New Zealand 
Adult Nutrition 
Survey 
 
New Zealand 

15 – 18 years 
(n not stated) 
 
n = 4721 (15 
years and 
over) 

Dietary habits 
questionnaire 

% Consuming BF Daily: 
Males: 55.4%   
Females: 44.5%  
% Rarely consuming BF (0-2 
times/week: 
Males: 13.9% 
Females: 21.0% 

Food intake data 
self- reported. 
 
 

vanRossum.CTM, 
Fransen.HP, 
Verkaik-
Kloosterman.J, 
Buurma-
Rethans.EJM, C. 
Ocké.M  
(2017) 

Dutch National 
Food 
Consumption 
Survey  
 
The Netherlands 

14-18 years 
 
n = 1139 
 

A questionnaire 
gathered data on 
breakfast 
consumption and 
other 
patterns/habits.  

Ate BF 7 days a week: 
• Males: 73% 
• Females: 77% 

 
Ate BF never/less than 
once/week: 

• Males: 5% 
• Females: 3%  

Food intake data 
self- reported. 

Barr.SI, 
DiFrancesco.L, 
Fulgoni.VL 
(2014) 
 
 

Canadian 
Community 
Health Survey, 
2004 
 
Canada 

14-18 years (n 
= not stated) 
 
n = 12,281 (4-
18 years) 

Single 24-hour 
recall.  
 

18% didn’t consume BF.  
  

Food intake data 
self- reported. 
 
Single 24-hour 
recall may not be 
accurate in 
determining 
routine 
behaviour.  

Smith.KJ, 
Breslin.MC, 
McNaughton.SA, 
Gall.SL, 
Blizzard.L, 
Venn.AJ  
(2017) 

 

2011–12 
Australian 
National 
Nutrition and 
Physical Activity 
Survey  

Australia 

14 – 17 years 
 
n = 408 
 
 
 
 
 
 

Two 24-hour 
recalls.  
 

Skipped BF on at least one 
day: 

• Males: 25.6% 
• Females: 36% 

Males: 
• 5% skipped BF both 

days.  
• 74.5% ate BF both 

days. 
Females: 

• 6.8% skipped BF 
both days. 

• 64.0% ate BF both 
days.  

Food intake data 
self- reported. 

Drewnowski. A, 
Rehm.C.D, 
Florent.V                 
(2018) 

 

 

National Health 
and Examination 
Survey 2011-
2014 

USA 

13-18 years 
 
n = 1546 
 
n = 4057 (6-18 
years) 

Single 24-hour 

recall.  

Skipped BF: 
• 25.76%  

 
Consumed BF: 
74.24% 
 
Males (6-18yrs):  

• 17.68% skipped 
breakfast. 

 
Females (6-18yrs): 

• 18.36% skipped 
breakfast. 

Food intake data 
self- reported. 
Single 24-hour 
recall may not be 
accurate in 
determining 
routine 
behaviour. 
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In the surveys which separated males from females (in New Zealand, USA, Australia 

and the Netherlands), females consumed breakfast less regularly than males (4,27,28) except 

among Dutch adolescents where females consumed breakfast more regularly than males (29).  

New Zealand data from the 2008/09 Adult Nutrition Survey (ANS) reported 55.4% (95% CI 

48.0-22.7) of males and 44.5% (95% CI 38.3-50.7) of females aged 15-18 years consumed 

breakfast daily, while 13.9% of males and 21% of females rarely ate breakfast (0-2 times per 

week) (4). Overall, daily breakfast consumption in the New Zealand population (aged 15 

years and over) was 66.9%, with 14.4% reporting that they rarely consumed breakfast (4). 

The proportion of males and females consuming breakfast increased with age, with the 

exception of males aged 19-30 years who were less likely to consume breakfast than males 

aged 15-18 years (4). This data was collected via a dietary habits questionnaire using the 

survey question “How many days in an average week do you have something to eat for 

breakfast? You may have eaten at home, in a car, at work or in a café” (4). This was similar 

to the Dutch National Food Consumption Survey, which used a questionnaire to gather data 

on breakfast habits (29). This study found that among Dutch adolescents (14-18 y) only 5% 

of males and 3% of females reported that they rarely/never ate breakfast, whereas 73% and 

77% of males and females respectively consumed breakfast daily (29). In the three other 

nutrition surveys 24 hour recalls were used to access breakfast consumption (21,27,28).  

International data reports that there are a substantial number of adolescents who do not 

consume breakfast. For example, in the US study which used National Health and Nutrition 

Examination data from 2011 to 2012, around one-quarter of adolescents (aged 13-18 y, 

n=1546) were breakfast skippers (27). The National Nutrition and Physical Activity Survey 

in Australia gathered information using 24 hour recalls over two non-consecutive days (28). 

They found 5% of males and 6.8% of females skipped breakfast on both recall days, while 

25.6% of males and 36% of females skipped breakfast on at least one of the recall days (28). 
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Overall, 74.5% of boys and 64.0% of girls aged 14 -17 years consumed breakfast on both 24 

hour recall days (28). Canadian adolescents had a lower proportion of breakfast skippers with 

18% of 14-18-year-olds reporting they do not consume breakfast (21).  

Another New Zealand study (n=3275) in a slightly younger population aged 5-14 

years found that 87.2 % of males and 79.6 % of females usually ate breakfast (assessed via an 

in home, food habits and food frequency questionnaire) (22). A smaller study (n=846) of 

inner-city high school students aged 11-19 years in the USA, assessed breakfast consumption 

via an in-class questionnaire. The study found 57% of the students reported not eating 

breakfast on the day of the survey (30). In comparison, the percentage of inner city high 

school students (aged 11-15 y) reporting they did not eat breakfast was lower in the UK, with 

approximately only 20% of students reporting they started the school day without eating 

anything (31).  

Data from large national and smaller surveys found varied results, the majority of 

studies, however, suggest that a substantial proportion of the adolescent population are not 

currently consuming breakfast. There are limitations which need to be considered when 

interpreting the data. Firstly, all studies required participants to self-report breakfast intake 

which can result in response bias. Single and multiple 24-hour recalls were sometimes used 

to assess breakfast consumption. Single 24-hour recall may be problematic as the day of the 

recall may not reflect usual intake. Lastly, the definition of breakfast was often not clear, and 

varied between studies. For example, some studies relied on participants to self-report that 

they consumed breakfast, while others defined an eating occasion as ‘breakfast’ if the energy 

in the ‘breakfast’ reached a certain kJ/kcal. Australia for example only defined an eating 

occasion as breakfast if the energy intake was at least 210kJ.  
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2.3 Fruit and Vegetable Intake  

2.3.1 Why is Fruit and Vegetable Consumption Important? 

Fruit and vegetables are one of the four main food groups that make up a healthy diet. There 

is increasing evidence that fruit and vegetable consumption is protective against the 

development of a range of non-communicable diseases such as stroke and ischemic heart 

disease (7). There is also limited/ suggestive to probable evidence that the consumption of 

non-starchy fruits and vegetables are likely to be protective against some aerodigestive 

cancers (13). Fibre, antioxidants and micronutrients such as folic acid and vitamin C found in 

fruit and vegetables, are involved in the pathways mediating these protective effects (8). 

Antioxidants help to prevent oxidative DNA damage while other substances help to suppress 

carcinogens (8). Fruit and vegetables not only provide vitamins, minerals, fibre and energy, 

they also promote satiety, helping individuals to maintain a healthy weight (14). It has been 

found that 2.7 million deaths and over 30% of CVD worldwide can be attributed to the 

inadequate consumption of fruit and vegetables (8). As fruit and vegetable consumption has 

been shown to protect against a range of diseases, it is important to assess consumption of 

these foods. This will enable interventions to be put into place, if necessary, to increase fruit 

and vegetable consumption and reduce the rise of non-communicable diseases.  

2.3.2 Consumption of Fruit and Vegetables among adolescents 

Investigation into the fruit and vegetable consumption of adolescents in a range of countries, 

has found that the percentage of those meeting recommendations is low (4,29,32,33) (Table 

2).  
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Table 2.2: National surveys reporting on fruit and vegetable consumption: 

Author/Date  Study/Country  Age Range/n Methods Findings  Limitations  
University of 
Otago and Ministry 
of Health  
(2011) 

Findings of the 
2008/09 New 
Zealand Adult 
Nutrition 
Survey 
 
New Zealand 

15-18 (n not 
stated) 
 
15+ years (n= 
4721) 
 
 

 Dietary habits 
questionnaire  

3+ serves of 
vegetables/day: 

• Males = 50.9%  
• Females = 61.5%  

2+ serves of fruit/day: 
• Males= 61.2%. 
• Females = 65.0%  

Food intake data 
self- reported. 

Moore.LV, 
Thompson. FE, 
Zewditu.D  
(2016) 

Youth Risk 
Behavior 
Surveillance 
System, United 
States and 33 
States 2013  
 
USA 

14 – 18 y 
 
n=12,829 
(YRBSS) 
n=14,1006 
(NHANES) 
 
 

Two 24-hour 
dietary recalls 
were used in 
NHANES.  
 
Scoring 
algorithms were 
developed from 
2007-2010 
NHANES and 
applied to 2013 
YRBSS so 
percentages could 
be estimated.  

Met vegetable 
recommendations: 

• 2.1%  
 
Met fruit 
recommendations: 

• 8.5% 

Food intake data 
self- reported. 
Potentially 
overestimated % 
meeting 
recommendations. 
(Recommendations 
are for sedentary 
individuals – 47.3% 
of students were 
physically active 
and would have 
higher 
recommendations). 

Bates.B, Cox.L, 
Nicholson.S, 
Page.P, Prentice.A, 
Steer.T, Swan.G 
(2016)  

National Diet 
and Nutrition 
Survey: years 5 
and 6 
 
England 

11 – 18 years. 
 
n= not stated 

4 day estimated 
diet diary.  

Met 5-A-Day: 
• 8% 

 
Mean consumption of fruit 
and vegetables: 

• 2.8 portions.  

Food intake data 
self- reported. 
Diet history can 
cause participants to 
change eating habits 
and under report 
food intake. 

vanRossum.CTM, 
Fransen.HP, 
Verkaik-
Kloosterman.J, 
Buurma-
Rethans.EJM, C. 
Ocké.M  
(2017) 

Dutch National 
Food 
Consumption 
Study  
 
The 
Neatherlands 

14 – 18 years 
 
n = 1139 
 
  

Two non-
consecutive 24-
hour diet recalls.  
  

Below guideline for 
vegetables (>200g/d): 

• Males: 98% 
• Females: 99% 

Below guidelines for fruit 
(>200g/d): 

• Males 97% 
• Females 94% 

Food intake data 
self- reported. 
 

  

In New Zealand, the 2008/09 Adult Nutrition Survey assessed fruit and vegetable 

consumption via a dietary habits questionnaire (4). The study found that 50.9% of 15-18-

year-old males met the recommended intake of 3+serves of vegetables/day and 61.2% met 

the recommended intake of 2+serves of fruit/day (4). The percent meeting intakes was 

slightly higher in females with 61.5% and 65.0% meeting recommendations for vegetables 

and fruit respectively (4). The percentage of adolescents meeting fruit and vegetable 

recommendations was much lower in three other national nutrition surveys. The surveys from 
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the US, England, and The Netherlands among adolescents ranging between the ages of 11-18 

years, found the prevalence of those consuming the recommended serves of both fruit and 

vegetables was very low.  

In the USA, using data from 2007-2010 NHANES, it was found that among 13-17-

year-olds only 8.5% and 2.1% met the fruit and vegetable guidelines respectively (32). 

Guidelines were based on the US Department of Agricultural fruit and vegetable intake 

recommendations: 2.5 cups and 3 cups of vegetables for females and males respectively; and, 

1.5 cups and 2 cups of fruit for females and males, respectively (32). In England the percent 

of adolescents meeting their recommendations was similar to the USA with only 8% of 11-

18-year-olds eating 5 portions of fruit and vegetables a day (33). Three other US studies also 

using NHANES data concluded that fruit and vegetable intake in adolescence was low (34–

36).  

In the Netherlands it was found that nearly all Dutch adolescents aged 14-18 years consumed 

below the recommendation of at least 200 g of fruit and at least 200 g of vegetables per day 

(29). In total, 97% of males and 94% of females were below the guidelines for fruit; and 98% 

of males and 99% of females below the guidelines for vegetables (29).  

A large Australian study compared intakes to guidelines for fruit and vegetable intake 

which were higher compared to other countries, with 3 serves of fruit and 4 serves of 

vegetables being recommended for daily intake. This study of 12,188 students (13-16y) in 

Australia concluded that 41.5% and 23.8% of students met these guidelines for fruit and 

vegetables respectively (37). In total, 43.4% of males and 39.3% of females met guidelines 

for fruit, and 24.1% of males and 23.4% of females met the guidelines for vegetables (37).  

Several other studies (n=2907-17,656) examining the fruit and vegetable intakes of 

adolescents found similar results. Findings from the UK Household Longitudinal study of 10-

15 year-olds found that 13.6% of males and 16.1% of females met the recommended intake 
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of at least 5 portions of fruit and vegetables per day (38). Another survey in Australia 

examined fruit and vegetable intake among students (aged 12-17 y) over two waves – 2009-

2010 and 2012-2013. Only 14% of adolescents at Wave 1 and 13% at Wave 2 met the 

recommendations of 5+ portions of vegetables, however, 68% and 71% met the guidelines 

for 2+ portions of fruit per day (39). In a study including 7 African countries (n=17,656), 

77.5% of adolescents aged 13-15 years did not meet the 5+ a day recommendation for fruit 

and vegetables (40). 

Overall, the findings of various studies have found that the majority of adolescents are 

not consuming recommended servings of fruit and vegetables. There are some limitations 

which make it difficult to compare intakes between countries and gain an overall 

understanding of the percentage of adolescents meeting recommendations. Firstly, the 

recommended intake of fruit and vegetables differs between countries, therefore, the recorded 

percentage of adolescents meeting recommendations are not always comparable. For 

example, in New Zealand recommended intake of vegetables is 3 serves a day while in 

Australia it is 4 serves per day, therefore, the percentages of adolescents meeting 

recommendations in those countries cannot be directly compared. Studies have also used 

different methods to assess fruit and vegetable intake which have included 24 hour recalls 

(4,29,32,34–36), diet diaries (33), and questionnaires (4,37,39,40).  

These study methods are self-reported which create the limitation of potential 

misreporting, particularly underreporting. Validation studies have also shown that 

adolescents themselves have also been shown to misreport dietary information, which should 

be acknowledged when interpreting these results (41,42). However, as fruit and vegetables 

are seen as a more desirable food group to have in the diet, the effects of underreporting this 

food group may be smaller (43,44).  
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The definition of a serve of fruit and vegetable also differs between studies. These 

have included cup equivalents of fruit and vegetables, serves of fruit and vegetables (for 

example, one apple/ half cup stewed fruit), or grams of fruit and vegetables. These 

differences in study methods and guidelines make it difficult to compare results between 

studies. Despite these differences in study design, the results are fairly consistent: a low 

percentage of both males and females meet the fruit and vegetable guidelines, drawing the 

overall conclusion that fruit and vegetable intake in adolescents could be improved.  

2.4 Sugar Sweetened Beverage Consumption  

2.4.1 Why is Consumption of Sugar Sweetened Beverages Important to Examine? 

Consumption of sugar sweetened beverages is a dietary habit that contributes to obesity, 

dental caries, and a number of cardiometabolic disorders (9). Research has found that 

consumption of sugary drinks does not contribute to feelings of satiety compared to when 

consuming the same number of calories in food (10). Due to the lack of satiating effect, it has 

been found that individuals are not compensating for these extra calories in other meals 

which results in excessive energy intake, contributing to weight gain (10). A systematic 

review examined findings from several large cross-sectional and prospective cohort studies 

and concluded that sugar sweetened beverages have an independent role in promoting weight 

gain and obesity in adolescents (15). Due to the harmful effects SSB can have, it is important 

to examine the current habits of adolescents to assess whether interventions are needed to 

reduce the consumption of these beverages.  

2.4.2 Sugar Sweetened Beverage Consumption among Adolescents: 

Findings from 5 national surveys in New Zealand, USA, Australia, England and Ireland 

found a large proportion of adolescents consume sugar sweetened beverages regularly 

(4,33,45–47) (Table 3).  
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Table 2.3: Sugar-sweetened beverages among adolescents in national surveys 

Author/ Date Study / Country  Age Range / n Methods  Findings  Limitations  
University of Otago 
and Ministry of 
Health  
(2011) 

Findings of the 
2008/09 New 
Zealand Adult 
Nutrition Survey 
 
New Zealand 

15-18 (n not stated) 
 
15+ years (n= 4721) 
 
 

Dietary habits 
questionnaire.  
 

Soft drink intake 3+ days a 
week: 

• Males: 52.5% 
• Females: 39.6% 

 
Fruit Juice/ Fruit Drinks 
consumed 3+ days a week:  

• Males: 43.9% 
• Females: 48.5% 

Food intake data 
self- reported. 

Bates.B, Cox.L, 
Nicholson.S, 
Page.P, Prentice.A, 
Steer.T, Swan.G 
(2016)  

National Diet 
and Nutrition 
Survey: years 5 
and 6 
 
United Kingdom 

11 – 18 years. 
 
n = not stated 

4 day 
estimated diet 
diary.  

Average daily soft drink 
intake: 

• 212g/day  
 

Food intake data 
self- reported. 
 
Diet history can 
cause participants 
to change eating 
habits and under 
report food intake. 

Flynn.A, Kiely.M, 
Hannon.E, 
Walton.J, Walsh.E 
Deasy.C, 
Bannon.S, Doyle.S, 
Hayes.E  
Gibney.MJ, 
Burke.S, Nugent.A, 
McConnon.A, 
O’Neill.J, Joyce.T, 
Hearty.A, Boylan.E  
(2006) 

National Teens 
Food Survey 
Ireland 2005 – 
2006 
 
Ireland 

13-17 
n = 441 
 
 
15-17 years n = 253 
 

7-day semi-
weighed food 
diary. 

Mean intake of carbonated 
beverages/ day: 

• 13-17 years = 185g  
 
Mean intake of carbonated 
beverages in g/day: 

• 15-17 years 
Females:150g  

• 15-17 years 
Males:222g 

Food intake data 
self- reported. 

Australian Bureau 
of Statistics  
(2018) 

Australian 
Bureau of 
Statistics – 
National Health 
Survey: First 
Results, 2017-18  
 
Australia 

2-17 years (n not 
stated) 
 
0+ years 
(n=21,315)  

Personal 
Interviews.  

Percentage consuming sugar 
sweetened drinks daily: 

• 7.1%  

Food intake data 
self- reported. 

Rosinger.A, 
Herrick.K, 
Gahche.J, Park.S 
(2017) 

National Health 
and Nutrition 
Examination 
Survey, 2011–
2014 
 
USA 

2-19 years (n not 
stated).  

Single 24-
hour recall. 

Percentage consuming at 
least one SSB on a given 
day: 

• Male 32.7% 
• Females 33.7% 

 
Mean daily kcal intake of 
SSB: 

• Males: 232kcal 
• Females: 162kal 

Food intake data 
self- reported. 
 
Single 24-hour 
recall may not be 
accurate in 
determining routine 
behaviour. 

Troiano.RP, 
Briefel.RR, 
Carroll.MD, 
Bialostosky.K 
(2000) 

National Health 
and Nutrition 
Examination 
Survey (1988–
1994) 
 
USA 

12 – 19  
n = 3121 

Single 24-
hour recall. 

Percentage of energy intake 
contributed by beverages: 

• Males: 7.8% 
• Females: 7.9% 

Food intake data 
self- reported. 
 
Single 24-hour 
recall may not be 
accurate in 
determining routine 
behaviour. 
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The last National Nutrition Survey in New Zealand found 52.5% of males and 39.6% of 

females aged between 15 and 18 years consumed soft drinks at least 3 days a week (4). In a 

separate analysis it was found 43.9% of males and 48.5% of females consumed fruit juice or 

fruit drinks on at least 3 days of the week (4). Results from 4 other national surveys report 

consumption of SSB in multiple ways, it is therefore difficult to directly compare intakes 

between countries. In the USA, 32.7% of males and 33.7% of females (aged 2-19) consumed 

at least one SSB on a given day (45). Males and females (aged 12-19) consumed a mean of 

232 kcal and 162 kcal from SSB, respectively, on a given day (45). Another study in the 

United States also using data from the National Health and Nutrition Examination Survey 

found that soft drinks contributed 7.8% of energy for males (aged 12-19) and 7.9% of energy 

for females (aged 12-19) (48). The National Health Survey (2017-18) in Australia reported 

that 7.1% of those aged 2-17-years consume sugar sweetened drinks daily (46). The different 

findings between studies are likely due to differences in the age range investigated. Both the 

US and Australian study used a wide age range of 2-17 years, whereas, the NZ study 

examined participants aged 15-18 years. Greater amounts of SSB are consumed in 

adolescents compared to children (33,45,49,50) which may explain the higher consumption 

among the NZ cohort. Studies in England and Ireland reported intake in grams consumed per 

day. It was reported that those aged 11-18 years in England consumed on average 212 g/d 

(33), while 13-17 year old’s (n=441) in Ireland consumed slightly lower quantities of 185 g/d 

of soft drink (47). In Ireland, males (aged 15-17, n=129) had a higher mean intake of 222 g/d 

of ‘carbonated beverages’ (diet carbonated beverage were recorded separately) compared to 

females (aged 15-17, n= 124) 150g/d (47). Mean intake of squash/cordial/fruit drink was also 

recorded in Ireland – males consumed 37 g/d while females consumed 23 g/d (47).  

A total of 12,188 secondary school students (years 8-11) took part in a study in Australia 

which found 30.4% (38.1% males, 21.7% females) reported consuming four or more cups of 
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soft drink, cordials and sports drinks (excluding diet varieties) per week (37). Consumption 

was also found to be high in Saudi Arabia where 67.3% of males and 57.4% of females 

consumed SSB at least 3 days per week (51). This was similar in English inner city high 

school students where 54% regularly consumed SSB with 26% reporting to consume more 

than one can daily (31). In a Spanish population aged 13-17 years, SSB contributed to only 

3.78% of energy (50). In Croatia the average daily intake of soft drinks was 89.5 ml/ day 

(49), this was found to be a lot higher in the US where males consume 593 g soda/day and 

females 387 g soda/day (52).  

Adolescent consumption of SSB is hard to accurately assess due to the varied study 

methods and reported data. SSB are defined in multiple ways, some including cordial, and 

fruit drinks, and other not specifying whether diet varieties are included in their analysis. SSB 

intake is also recorded in different ways, such as contribution to energy, g/day or frequency - 

daily/weekly intake. It is, however, clear from looking broadly at these studies that SSB 

consumption is high within the adolescent population and may be contributing to the current 

obesity epidemic. Several studies have found an association with decreased SSB 

consumption and less body fat in children and adolescents (53,54). A review including 4 

randomised control trials backed this up, concluding that the available evidence suggests that 

when SSB are replaced with water or low calorie drinks, there is potentially a beneficial 

effect on body weight (55). More research, however, is needed to completely understand the 

effect of SSB on long term health and weight.  

2.5 Comparing Dietary Habits Between Males and Females: 

2.5.1 What Differences Between Males and Females Have been Found? 

Overall studies have shown males are more likely to consume breakfast than females 

(4,22,28).  
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Results are conflicting when comparing the intakes of fruit and vegetables between males and 

females, with some studies showing males are closer to meeting guidelines (29,37), while this 

is contradicted in other countries (4,38). In the last New Zealand nutrition survey, females 

had a slightly higher intake of both fruit and vegetables when compared to males (4).  

Studies examining the difference in SSB consumption between males and females have 

reported that males have higher intakes compared to the females (4,37,45,47,51,52). As 

males are likely to consume more energy, it is important to look at SSB consumption as a 

percentage of total energy. Two studies looking at this found conflicting results. The first 

finding SSB contributed to 7.8% of total energy in males and 7.9% in females (48), the other 

finding the opposite to be true, SSB contributed 7.3% of daily calories in males and 7.2% in 

females (45). Although conflicting, both found only a 0.1% difference between males and 

females, suggesting that SSB contribute similar amounts to total energy in both genders. In 

studies looking at frequency of intake, males were consistently found to consume SSB more 

frequently than females (4,46,51).  

2.6 Why are we doing this Research? 

Humans eat foods rather than nutrients, and their behaviours around food and drink 

consumption evolve from preferences, influenced by a mix of factors including genetics, 

culture, lifestyle and health (56). Research into the similarities and differences of dietary 

habits between male and female adolescents is important as it is necessary to understand the 

unique habits of each gender. This information can inform the development of appropriate 

interventions, as well as determining if specific targeting to each gender is needed. By 

understanding and implementing nutrition interventions during adolescence there is the 

potential to positively affect adolescent health, as well outcomes later in life.  
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3. Objective Statement  

The overall aim of this thesis was to assess specific dietary habits among New Zealand 

adolescents and to identify differences between males and females. 

 The objectives of this study were: 

1.  To assess and compare breakfast consumption habits among New Zealand adolescent 

males and females 

2. To assess and compare fruit and vegetable consumption among New Zealand 

adolescent males and females 

3. To assess and compare sugar sweetened beverage consumption among New Zealand 

adolescent males and females 
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4 Methods  

This section describes the methods of the Survey of Nutrition, Dietary Assessment, and 

Lifestyles (SuNDiAL) project, that are relevant to this thesis. The study design and protocols 

were produced by the Principal Investigators (PIs). Text from these protocols are indicated in 

italics.  

4.1 Study Design: 

This thesis used data collected as part of the Survey of Nutrition, Dietary Assessment, and 

Lifestyles (SuNDiAL) project. This observational, cross-sectional study aimed to ‘describe 

the dietary intakes and habits, nutritional status, health status, motivations, attitudes, 24-hour 

activity patterns, and screen time habits of adolescent males and females in New Zealand.’ 

This thesis focused on the dietary habits of breakfast, fruit and vegetable, and sugar 

sweetened beverage consumption among male and female adolescents.  

This multi-centred study gathered data over two years, focusing on females in 2019 

and males in 2020. Data was collected by second year Master of Dietetic (MDiet) students. 

In 2019 the study focused on adolescent females where 13 different schools participated from 

around New Zealand: Whangarei (two schools), Mt Maunganui, New Plymouth, Wellington 

(two schools), Nelson, Christchurch, Wanaka, and Dunedin (four schools). In 2020 the study 

focused on adolescent males, where data was gathered from 6 schools located around New 

Zealand: Auckland (1 school), Tauranga (1 school), Rotorua (1 school) Wellington (1 

school), Christchurch (1 school) and Dunedin (1 school).  

This study was approved by the University of Otago Human Research Ethics 

Committee: H19/004, H20/004. Māori consultation was also completed (Appendix A).  
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4.2 Participants and Recruitment: 

Data was collected from New Zealand high school students aged between 15 and 18 years. 

Initially two to five secondary schools in the area of MDiet data collectors were asked to 

participate. Schools needed to have a roll of at least 200 (single sex school) or a roll of 400 

co-ed students (preference was to schools with higher rolls). Lower decile schools were 

preferred initially to ensure representation; decile measures the socio-economic position of a 

school’s student community, where decile 1 schools are the 10% of schools with the highest 

proportion of students from low socio-economic communities. The schools were invited via 

email and those interested provided written consent to participate. Dates and times for the 

research to begin were then organised. If the email invitation did not gain participation from 

at least one school in the area of MDiet data collectors, then other schools were asked to 

participate. If this was unsuccessful data collectors, study investigators, or university liaison 

officers then used word of mouth to invite schools to participate.  

The MDiet students visited schools willing to participate in the first (February to 

April), or third (August to October) term of school in 2019 and in the first term of 2020. Data 

collectors presented to students a description of the study, what was involved, and 

reimbursement details. This was presented in school assemblies or classes, predominantly via 

PowerPoint or video. Students interested in participating were asked to provide their name 

and email at the end of the presentation. Alternatively, they were able to provide their name, 

email and school details over the SuNDiAL website. Further information about the study 

could also be found on the SuNDiAL website (Appendix B).  

Individuals who provided their name and email were then contacted by the SuNDiAL 

coordinators. Participants were assigned an ID code and were asked to complete an online 

consent form. For participants aged 15 years of age, the email of a caregiver was asked for, 

who were then asked to provide online consent for their child. Once consent forms were 
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signed, links to three questionnaires were sent to the participant. Investigators were free at all 

times to answer questions about participating in the study. 

4.2.1 Eligibility Criteria  

4.2.1.1 Inclusion Criteria  

Individuals identifying as male or female aged 15-18 years, who were enrolled at one of the 

selected schools and spoke English were eligible to participate.  

4.2.1.2 Exclusion Criteria  

Those unable to speak and understand English, and females who knew they were pregnant 

were excluded.  

4.3 Data Collection 

Participants first completed a questionnaire on health and demographics. They were then 

asked to complete two more questionnaires, a dietary habits questionnaire and an attitudes 

and motivations questionnaire which could be completed in their own time. These 

questionnaires were administered on the online platform REDCap (Research Electronic Data 

Capture) software (Vanderbilt University, USA)).  

The dietary habits questionnaire (DHQ) and attitudes and motivations questionnaire, assessed 

dietary habits, attitudes and motivations to food choice, as well as weight-loss intentions and 

methods. Data collectors then contacted participants to organise a meeting during school 

time. This meeting was used to carry out a 24-hour diet recall and a previous day activity 

recall. Height and weight were also carried out (in duplicate), as well as blood pressure (in 

triplicate). If participants had consented to wearing an accelerometer, this was fitted. Blood 

and urine samples were also collected during a scheduled time from participants who had 

consented. A second 24-hour recall was then completed over the phone or by video call. This 

was undertaken the following weekend to account for diet variation on different days of the 

week, including the weekend.  
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Students were reimbursed with a $5 supermarket voucher for each component 

(questionnaires, first 24- hour recall, second 24-hour recall, blood, urine, accelerometer) they 

completed (up to $30). 

4.3.1 Health and Demographics Questionnaire.  

The health and demographics questionnaire was answered first (Appendix C). It asked for 

consent before requesting contact, health, age, and ethnicity details (Appendix C). There 

were slight differences between the male and female version of this questionnaire 

(Appendices C and D). Health information included menstruation, blood loss, contraceptive 

use (2019 female questionnaire only), as well as health conditions, allergies, intolerances and 

stools.  

Ethnicity was assessed using the 2006 New Zealand census question. When participants 

identified as more than one ethnicity, they were prioritised to the ethnic group with the 

highest priority. Ethnicity was prioritised as follows (from highest priority to lowest): Māori, 

Pacific, Asian and New Zealand European or other (57).  

Participants home address was be used to determine New Zealand Deprivation Index (NZ 

Dep). The NZDep is an area-based measure of deprivation, based off 2018 census data (58). 

It provides a measure of deprivation of each Statistical Area (these areas are made up of 

meshblocks which are defined by Statistics New Zealand as the smallest geographical units) 

(58). The NZDep has a scale of 1 to 10 – a lower NZDep score means there is less 

deprivation in that area (higher Socioeconomic status (SES)), for example a score of 1 

indicates that the meshblock or SA1 is in the least deprived 10 percent of New Zealand (58). 

In this thesis NZDep was categorised into three groups; 1 = low levels of deprivation (levels 

1-3), 2 = moderate levels of deprivation (levels 4-7), 3 = high levels of deprivation (levels 8-

10).  



 23 

4.3.2 Anthropometry  

Height and weight were collected in school time at the same time as the first 24-hour recall. 

Standing height was recorded to the nearest 0.1 cm via a calibrated stadiometer (Seca 213, 

Wedderburn). Participants were asked to stand with their feet together, toes pointing straight 

ahead with head, shoulder blades, buttocks and heels touching the stadiometer. The 

participants head was aligned in the Frankfort horizontal plane, (a horizontal line between the 

ear canal and the lower border of the orbit of the eye). Weight was recorded to the nearest 0.1 

kg using a calibrated body weight scale (models included: Medisana PS 420,Salter, 9037 

BK3R, Seca Alpha 770, Soehnle Style Sense Comfort 400) placed on a hard, even surface. 

Shoes, heavy clothing, headwear, watches and bracelets were removed prior to 

measurements. Measurements were taken in duplicate; a third was recorded if the first and 

second measurements were more than 0.5 units apart. The mean of the two closest 

measurements was then used as the value. As participants may still be growing, BMI z-scores 

were calculated using WHO growth charts (59). The BMI-z scores were then used to 

categorise participants into weight categories (Underweight = <-2 SD; Healthy weight = 

between ≥-2 SD and ≤+1 SD; overweight (equivalent to BMI 25.0kg/m2 at 19 years) = >+1 

SD; obese (equivalent to BMI 30.0kg/m2 at 19 years) = >+2 SD) (59).  

The equipment was supplied by the University of Otago. Within each school, the same 

equipment was used for all participants, but differed between schools. The protocols of all 

anthropometric measurements can be viewed in Appendix E.  

4.3.3 24 – Hour Recall 

Repeat 24 Hour diet recalls were used to assess the dietary intake of the individuals. 

Participants were asked to recall everything they ate from midnight to midnight the previous 

day. A 3-stage-process; Stage 1: Quick list, Stage 2: Collected additional information 

including quantity of food, brand and cooking methods (household measures, food models, 
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and photographs of different portion sizes were used to help participants estimate quantities). 

Stage 3: A review which provided the opportunity to add any missed food and drink.  

After 24-hour recalls were completed MDiet students entered the data into FoodWorks 9 

(Xyris Software Australia Pty Ltd). FoodWorks9 uses food composition tables for New 

Zealand (FOODfiles 2018 (The New Zealand Institute for Plant & Food Research Limited)) 

and recipes calculated foods by the 2008/09 Adult Nutrition Survey to calculate the amount 

of energy, macronutrients and micronutrients in the diet. The second 24-hour recall was used 

to account for variation in the diet by using the MSM programme to adjust for the within-

person variation in intakes.  

4.3.4 Dietary Habits Questionnaire 

The Dietary Habits Questionnaire (DHQ) was based on the questionnaire used in the 2008/09 

ANS (60). The ANS questionnaire was cognitively tested to assess, how the target population 

understood the questions, the recall period and the response categories (61). The ANS used 

questions from the qualitative food frequency questionnaire used in the 1997 National 

Nutrition Survey; it also included questions from the NHANES Diet Behaviour and Nutrition 

Questionnaire, the National Diet Nutrition Survey (UK) Survey Habits Questionnaire, the 

Australian 1995 National Nutrition Survey food related questions, and the Australian Food 

and Nutrition Monitoring Unit short dietary questions.  

The DHQ was administered via the online platform REDCap which allowed 

participants to complete it in their own time. The questionnaire took approximately 10 to 20 

minutes. Information was gathered on the frequency of consumption of 16 topics as well as 

other information specific to that topic. To gather information of fruit consumption the 

question: “On average how many servings of fruit - fresh, frozen, canned or stewed - do you 

eat per day or per week? Do not include fruit juice or dried fruit.’ was used. For vegetables 

the question: “On average how many servings of vegetables - fresh, frozen or canned - do 
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you eat per day or per week? Do not include vegetable juices” was used. The options of 

frequency of consumption were the same for both questions: “Never I don't eat fruit; Less 

than 1 serving a week; 1 serving a week; 2-4 servings a week; 5-6 servings a week; 1 serving 

a day; 2 servings a day; 3 servings a day; More than 3 servings a day.” The questionnaire 

also collected information on sweet drinks, when reporting frequency of consumption, drinks 

were separated by the categories: diet/sugar-free, soft drinks (excluding diet varieties), fruit 

juice/drinks/cordial and energy drinks. The questions used were: “How often do you drink 

fizzy drinks? Don't include diet varieties.” “How often do you drink fruit juices, drinks or 

cordials?” and “How often do you drink energy drinks?” The options of frequency of 

consumption were the same for all questions: I do not drink fizzy drinks/juice or 

cordial/energy drinks; Rarely; Monthly; 2-3 times a month; Once a week; 2-4 times a week; 

5-6 times a week; Once a day; 2-3 times a day; More than 3 times a day. Breakfast 

consumption was gathered by the question: “How many days in an average week do you have 

something to eat for breakfast?” The options of frequency of consumption were: I don't 

usually have breakfast; 1 day a week; 2 days a week; 3 days a week; 4 days a week; 5 days a 

week; 6 days a week; 7 days a week. The questionnaire can be found in Appendix F.  

4.4 Data Entry  

Data from the questionnaires was collected and managed via REDCap. REDCap is a secure 

online site which has been designed to help build and manage online surveys and databases. 

By using REDCap, the need for data cleaning was minimised, each variable was, however, 

checked before statistical analysis took place.  

To help ensure high quality data, MDiet students inputting data completed a six-week 

research methods paper. Prior to the data collection another two weeks of training in data 

collection occurred. The course covered, obtaining informed consent, conducting research 

studies and collecting dietary data.  
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4.5 Statistical Analysis  

The descriptive characteristics of participants were calculated using Microsoft Excel, version 

16.29 (19090802). The confidence intervals for the percentage of males and females meeting 

recommendations for fruit, vegetable, breakfast, soft drink, fruit juice, energy drink and 

overall SSB were calculated using Microsoft Excel. The confidence intervals for the 

difference between the percent of males and females meeting recommendations for fruit, 

vegetable, breakfast, soft drink, fruit juice, energy drink and overall SSB were also calculated 

using Microsoft Excel. Comparisons were also made between dietary habits and gender, age, 

NZ Dep, ethnicity and weight status using Microsoft Excel.  

Participants were defined as meeting recommendations if they consumed 2+ serves of 

fruit per day, 3+ serves of vegetables per day, ate breakfast on all days of the week and 

consumed SSB less than 2 times per week.  
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5. Results  

5.1 Participant Demographics  

A total of 19 schools were recruited for this study. In 2019, for recruitment of females, 13 

schools were recruited (Figure 5.1) with a total of 3936 students eligible to participate. In 

total 483 students responded, of which 197 did not complete consent, 12 did not complete 

enrolment and one withdrew data. Of the remaining 273 who consented to participate, 6 did 

not complete any questionnaires or 24-hour recalls. Overall, data was collected from 266 

females, where 264 completed the demographics and health questionnaires and 241 

completed the dietary habits questionnaire (Figure 5.3). In 2020, for recruitment of males, 

six schools were recruited (Figure 5.2) with a total of 1664 eligible students. In total 334 

students responded of which 177 students did not consent, 10 did not complete enrolment, 

and one was 19 years old and so excluded from the study. Overall, 146 consented to 

participate, of which 10 did not complete any questionnaires or 24-hour recalls. Data was 

collected from a total of 135 males, of which 129 completed the demographics and health 

questionnaires and 122 completed the dietary habits questionnaire (Figure 5.4). Over both 

years, data was collected from a total of 401 students.  
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Figure 5.1: 2019 school recruitment  

 

 

 

 

 

 

 

 

 

 

2019 

108 schools were eligible 

29 schools were selected and invited 
via email 

• Three schools per pair of data 
collectors (if available) 

• Those with the largest females 
rolls from low, middle, and high 
deciles (if available) were 
selected  

 

8 schools consented to participate 
• 5 schools declined  
• 16 schools did not respond  

6 convenient schools invited in person  
• Personal contacts of study 

investigators or data collectors 
• University liaison officers  

5 consented to participate  
• 1 school declined  
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Figure 5.2: 2020 school recruitment  

 

 

 

 

 

 

 

 

 

 

 

 

2020 

140 invited by email 

8 consented to participate  
• 10 schools declined  
• 122 schools did not respond  

 

6 schools participated 
• 2 schools did not participate due to COVID-19  

 



 30 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.3: Recruitment of female participants into the SuNDiAL Study 2019 

 

 

 

 

5 schools recruited 
n = 2054 eligible  
n = 220 responded  

Wave 1 
Feb – April 2019 

8 schools recruited 
n = 1882 eligible 
n = 263 responded  

n = 89 did not complete consent 
n = 22 no parental consent 
n = 7 did not compete enrolment 

Wave 2 
July – Sept 2019 

 

n = 69 did not compete consent 
n = 17 no parental consent 
n = 5 did not compete enrolment  
n= 1 withdrew data 

n = 272 consented to participate 
n = 6 did not complete any questionnaire or 24-hr recall 

 

n = 266 with data 

264 completed online 
questionnaire: 

• 264 completed 
demographics and 
health  

• 241 completed 
dietary habits  

242 completed a 24-hour 
recall 

• 209 completed a 
second recall 

240 completed 
anthropometric 
measurements 
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Figure 5.4: Recruitment of male participants into the SuNDiAL study 2020 

 

The average age of participants was 16.73 years, and 66% were females. The majority of 

participants identified as New Zealand European or other ethnicity (71.3%), 13.7% identified 

as Māori, 2.3% as Pacific, and 12.7% as Asian. The percentage of ethnicities differed 

considerably by gender. The male sample contained a higher proportion of Asians than the 

female sample, whereas the female sample contained a high proportion of Maori and NZEO.   

6 Schools Recruited 
n = 1664 eligible 

n = 334 responded 

n = 101 did not complete consent 
n = 76 no parental consent 

n = 10 did not complete enrolment 
n = 1 was 19 years old and was excluded 

n = 146 consented to participate 
n = 11 did not complete any questionnaire or 24-hour recall 

135 participants included 

128 completed online 
questionnaire: 

• 128 completed 
demographics & health 

• 122 completed dietary 
habits 
 

102 completed a 24hr recall: 
• 72 completed a second 

recall.  

109 completed anthropometric 
measures. 
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The BMI-z scores showed 65.9% were in the healthy weight range, while 33.8% were 

classified as overweight or obese. Only one participant (0.3%) was considered underweight. 

A total of 38.7% of participants lived in areas of low deprivation, 40.7% in areas of moderate 

deprivation and 20% in high levels of deprivation. There were no 18-year-old males and only 

4.9% of females were aged 18 years.  
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Table 5.1 Participant Demographics  

Characteristics 
 

All Participants 
n (%) 

Males 
n (%) 

Females 
n (%) 

Age (years) (mean ± SD)  
(Males n = 135) 
(Females n = 266) 

16.73 (0.8) 16.62 (0.71) 16.78 (0.84) 

15 years  72 (18.0) 20 (14.8) 52 (19.5) 
16 years 166 (41.4) 71 (52.6) 95 (35.7) 
17 years 150 (37.4) 44 (32.6) 106 (39.9) 
18 years  13 (3.2) 0 (0.0) 13 (4.9) 

Ethnicity 
(Males: n = 129) 
(Females n = 264) 

     

New Zealand European and 
Othersa 

280 (71.3) 73 (56.6) 207 (78.4) 

Māori 54 (13.7) 12 (9.3) 42 (15.9) 
Pacific  9 (2.3) 3 (2.3) 6 (2.3) 
Asianb 50 (12.7) 41 (31.8) 9 (3.4) 
Missing  8 6 2 

BMI z-scoresc 
(Males n = 109) 
(Females n = 240) 

     

Underweight  1 (0.3) 1 (0.9) 0 (0.0) 
Healthy Weight  230 (65.9) 73 (67.0) 157 (65.4) 

Overweight  86 (24.6) 29 (26.6) 57 (23.8) 
Obese  32 (9.2) 6 (5.5) 26 (10.8) 
Missing  52 26 26 

NZDepd 
(Males n =129) 
(Females n =264) 

   

1  152 (38.7) 46 (35.7) 106 (40.2) 
2 160 (40.70) 54 (41.9) 106 (40.2) 
3 81 (20.6) 29 (22.5) 52 (19.7) 
Missing  8 (2.0) 6 (4.7) 2 (0.8) 

 

Values are n (%), unless otherwise stated. 
n = number of participants, % = percentage of participants 
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aNZEO Includes: New Zealand European, Afrikaans, South Africa, Russian, Middle Eastern, Chilean, 
Ethiopian, Nicaraguan, American, British. German, Irish, Italian,  
bAsian Includes: Filipino, Japanese, Korean, Malay, Indonesian. 
cBMI z-scores were used to categorise weight. BMI z-scores are calculated using BMI (weight (kg) ÷ 
height (m2) and the WHO growth charts for age. Underweight = <-2 SD; Healthy weight = between ≥-2 
SD and ≤+1 SD; overweight (equivalent to BMI 25.0kg/m2 at 19 years) = >+1 SD; obese (equivalent to 
BMI 30.0kg/m2 at 19 years) = >+2 SD (59).  
dNZDep is an area-based measure of deprivation (58). Low deprivation (NZDep 1-3) 
Moderate deprivation (NZDep 4-7), High deprivation (NZDep 8-10) (58).  
 

5.2 Fruit and Vegetable Consumption  

5.2.1 Fruit  

The frequency of fruit consumption by age and gender is presented in table 5.2. A total of 

53.8% of the adolescent population met the recommendations of 2+ serves of fruit per day.  

Fruit juice does not count towards meeting the recommendation. Overall, 58.8% (95% CI 

52.6-64.9) of females met these guidelines compared to 43.9% (95% CI 35.1-52.7) of males. 

The percentage of females meeting the guidelines was statistically significantly higher 

compared to the males (difference: 15% (95% CI 4-26). A higher percentage of females aged 

15 to 17 years met the fruit intake recommendations compared to males of the same age. 

Males aged 16 years were less likely to meet recommendations compared to those aged 15 

and 17 years. Females aged 18 years were less likely to meet recommendations compared to 

females aged 15 to 17 years.  

Figure 5.7 presents the percentage of male participants consuming fruit 2+ times a 

week by weight status, ethnicity and NZDep. Obese males were most likely to meet fruit 

recommendations. The single underweight participant consumed 2+ serves of fruit per day. 

NZEO participants were most likely to meet the recommended fruit intake. Of the two Pacific 

participants providing ethnicity and fruit consumption data, neither met the recommendation.  

Figure 5.8 presents the percentage of female participants consuming fruit 2+ times a 

week by weight status, ethnicity and NZDep. Females in the healthy weight category were 

most likely to meet fruit recommendations while participants from areas of high deprivation 
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or of Asian ethnicity were the least likely to meet fruit recommendations in their respective 

categories.   

Table 5.2. Intake frequency (%) of fruit by age and gender 

 

 

 Never/<1 
serving per 

week 
(%) 

1-4 servings 
per week  

(%) 

5-6 servings 
per week  

(%) 

1 serving per 
day  
(%) 

2+ servings 
per day  

(%) (95% CI) 

Total Sample 
 (15-18 years) 
n = 368 

5.7 19.6 9.5 11.4 53.8  
 

By age group (years)      

Males 
n=123 

15 years 

0.00 31.6 10.5 15.8 
42.1  

(19.9 – 64.3) 
16 years 

6.2 24.6 13.9 13.9 
41.5  

(29.6 – 53.5) 
17 years 

5.1 23.1 10.3 12.8 
48.7  

(33.0 – 64.4) 
18 years  - - - - - 
Total 4.9 25.2 12.2 13.8 43.9 

(35.1 – 52.7) 
Females 
n=245 

15 years 
14.9 14.9 12.8 8.5 

48.9  
(34.6 – 63.2) 

16 years 
1.2 19.3 9.6 7.2 

62.7  
(52.2 – 73.1) 

17 years 
5.9 14.7 3.9 13.7 

61.8  
(52.3 – 71.2) 

18 years  
7.7 23.1 15.4 7.7 

46.2  
(19.1 – 73..3) 

Total 6.1 16.7 8.2 10.2 58.8 
 (52.6 – 64.9) 
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Figure 5.5 Percentage of males and females consuming 2+ serves of fruit per day by age and 
gender  
Females:15 years n=47, 16 years n=83, 17 years n=102, 18 years n=13. 
Males:15 years n=19, 16 years n=65, 17 years n=39, 18 years n=0. 
 

  

Figure 5.6: Adolescent intake frequency (%) of fruit. A. Males, B. Females 

 

42.1 41.5

48.7

0.0

48.9

62.7 61.8

46.2

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

15 Years 16 Years 17 Years 18 Years

%
 o

f P
ar

tic
ip

an
ts

Males Females

Never / 
Rarely 

5%

1-4 Serves 
per Week

25%

5-6 Serves 
per Week

12%1 Serve per 
Day
14%

2+  Serves 
per Day

44%

A

Never / 
Rarely 

6%
1-4 Serves 
per Week

17%

5-6 Serves 
per Week

8%

1 Serve per 
Day
10%

2+  Serves 
per Day

59%

B



 37 

Figure 5.6 compares the intake frequency (%) of fruit among males and females. This 

shows that the percentage reporting to never/ rarely consume fruit is similar between genders, 

while the percentage of males reporting to consume 1-4 serves, 5-6 serves, or one serve per 

day is higher compared to females. As previously mentioned, a higher percentage of females 

reported consuming 2+ serves of fruit per day compared to males.  

 

 

Figure 5.7: Percentage of male participants consuming fruit 2+ times a week by weight 
status, ethnicity and NZDep.1 

 
1 Only participants who provided fruit consumption data and the particular subgroup data were included in 
these results.  
Healthy Weight n = 65, Overweight n=27, Obese n= 6;  
Asian n=37, Māori n=12, NZEO n=72, Pacific n=2;  
Low NZDep n=43, Mod NZDep n= 47, High NZDep n= 27. 
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Figure 5.8: Percentage of female participants consuming fruit 2+ times a week by weight 
status, ethnicity and NZDep.1 

 
1 Only participants who provided fruit consumption data and the particular subgroup data were included in 
these results.  
Healthy Weight n = 143; Overweight n=52; Obese n= 24;  
Asian n=9, Māori n=36; NZEO n=195; Pacific n=5  
Low NZDep n=96; Mod NZDep n= 100; High NZDep n= 48. 
 
5.2.2 Vegetables  

The frequency of vegetable consumption by age and gender is presented in table 5.3. Overall 

only 29.7% of the adolescent population consumed the recommended guidelines of 3+ serves 

of vegetables per day. Overall 34.8% (95% CI 28.9-40.8) of females met these guidelines 

compared to only 19.5% (95% CI 12.5-26.5) of males. The percentage of females meeting 

the guidelines was significantly higher among females compared to males (difference: 15% 

(95% CI 9-22)).  

Figure 5.11 presents the percentage of male participants consuming vegetables 3+ 

times a week by weight status, ethnicity and NZDep. Overall, males in the healthy weight 

range and of Asian ethnicity were least likely to consume 3+ serves of vegetables per week in 
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consumption, neither reported consuming 3+ serves of vegetables per day. Males from areas 

of low deprivation were more likely to meet the recommendations for vegetable consumption 

compared to males from areas of moderate and high deprivation. 

Figure 5.12 presents the percentage of female participants consuming vegetables 3+ 

times a week by weight status, ethnicity and NZDep. Overall females classified as a healthy 

weight were more likely to meet the recommended intake of 3+ serves of vegetables per day 

compared to those classified as overweight and obese. Asian females were also the ethnicity 

group least likely to meet recommendations. Females from areas of  high deprivation were 

least likely to meet recommendations.  

Table 5.3: Intake frequency (%) of vegetables by age and gender 

 Never to < 1 
serve per 

week 
(%) 

1-4 servings 
per week  

(%) 

5- 6 servings 
per week  

(%) 

1-2 serves per 
day  
(%) 

3+ serves per 
day  
(%) 

(95% CI) 

Total Sample (15-18 years)  
(n=367) 

1.4 12.3 12.3 44.4 29.7  
 

By age group (years)      

Males 
n=123 
 

15 years 
5.3 21.1 10.5 42.1 

21.1  
(1.7 – 37.3) 

16 years 
1.5 13.8 21.5 46.2 

16.9  
(9.9 – 29.1) 

17 years 
0.0 12.8 12.8 51.3 

23.1  
(7.1 – 31.9) 

18 years  - -  - - - 

Total 1.6 14.6 17.1 47.2 19.5 
(12.5 – 26.6) 

Females 
n=244  

15 years 
2.1 14.9 4.3 44.7 

34.0  
(20.5 – 47.6) 

16 years 
1.2 8.5 14.6 41.5 

34.1 
(23.9 – 44.4)  

17 years 
1.0 9.8 8.8 44.1 

36.3 
(26.9 – 45.6) 

18 years  
0.0 23.1 7.7 38.5 

30.8  
(5.7 – 55.9) 

Total 1.2 11.1 9.8 43.0 34.8  
(28.9 – 40.8) 
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Figure 5.9 Percentage of male and female adolescents consuming 3+ serves of vegetables 
per day by age and gender 
Females:15 years n=47, 16 years n=82, 17 years n=102, 18 years n=13.  
Males:15 years n=19, 16 years n=65, 17 years n=39, 18 years n=0. 
 

  

Figure 5.10: Adolescent intake frequency (%) of vegetables. A. Males, B. Females  
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Figure 5.10 shows the comparison of vegetable intake frequency between males and 

females. This illustrates that the percentage of participants reporting to never/ rarely consume 

vegetables is similar between genders, while the percentage of males reporting to consume 1-

4 serves, 5-6 serves, or one serve per day is higher compared to females. As previously 

mentioned, a higher percentage of females report consuming 3+ serves of vegetables per day 

compared to males.  

 

 

Figure 5.11 Percentage of male participants in subgroups consuming vegetables 3+ times a 
week by weight status, ethnicity and NZDep.1 
 
1 Only participants who provided vegetable consumption data and the particular subgroup data were 
included in these results.  
Healthy Weight n=65, Overweight n=27, Obese n=6;  
Asian n=37, Māori n=12, NZEO n=72, Pacific n=2;  
Low NZDep n=43, Mod NZDep n=47, High NZDep n=27. 
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Figure 5.12: Percentage of female participants consuming vegetables 3+ times a week by 
weight status, ethnicity and NZDep.1 

 
1 Only participants who provided vegetable consumption data and the particular subgroup data were 
included in these results.  
Healthy Weight n =142, Overweight n=52, Obese n=24;  
Asian n=9, Māori n=35, NZEO n=195, Pacific n=5;  
Low NZDep n=95, Mod NZDep n=100, High NZDep n=48.  
 

5.3 Breakfast Consumption  

The frequency of breakfast consumption by age and gender is presented in table 5.4. Overall 

44.6% of the adolescent population consumed breakfast 7 days a week. A total of 38.2% 

(95% CI 32.0-44.3) of females consumed breakfast 7 days a week compared to 57.4% (95% 

CI 48.6-66.2) of males. The percentage of adolescents consuming breakfast on a daily basis 

was significantly higher among males compared to females (difference: 19% (95% CI 13-

26)). 

Figure 5.15 presents the percentage of male participants consuming breakfast 7 days 

a week by weight status, ethnicity, and NZDep. Obese males were less likely to consume 

breakfast compared to non-obese participants (difference 25% (95% CI -13, 64)). Over 50% 
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Only two males of Pacific ethnicity provided data on ethnicity and breakfast consumption, of 

whom neither reported eating breakfast on all days of the week. Males from areas of low 

deprivation were most likely to consume breakfast on all days of the week compared to males 

from areas of moderate and high levels of deprivation.  

Figure 5.16 presents the percentage of female participants consuming breakfast 7 

days per week by weight status, ethnicity, and NZDep. Obese females were significantly less 

likely to consume breakfast compared to non-obese females, (difference 19% (95% CI 3-

36)). NZEO females were most likely to consume breakfast on breakfast on all days of the 

week. Only 5 females of Pacific ethnicity provided data on ethnicity and breakfast 

consumption, of whom 3 reported eating breakfast on all days of the week. Females from 

areas of high deprivation were least likely to consume breakfast on all days of the week 

compared to females from areas of low and moderate levels of deprivation.  
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Table 5.4 Frequency of eating breakfast by age and gender (%) 

 

 

 0-2 days per 
week 
(%) 

3-4 days per 
week 
(%) 

5-6 day per week 
(%) 

7 days per 
week 
(%)  

(95% CI) 

Total Sample (15-18 years) 
n=363 

25.6 11.6 8.2 44.6  
 

By age group (years)     

Males 
n=122 

15 
10.5 5.3 21.1 

63.2  
(45.2 – 81.2) 

16 
20.3 9.4 23.4 

46.9 
 (28.9 – 64.9) 

17 
12.8 10.3 5.1 

71.8 
(53.8 – 89.8)  

18 - - - - 
Total 16.4 9.0 17.2 57.4 

(48.6 – 66.2) 

Females 
n=241 

15 
31.9 8.5 17.0 

42.6  
(28.4 – 56.7) 

16 
25.9 17.3 17.3 

39.5 
 (28.9 – 50.2) 

17 
32.0 13.0 18.0 

37.0 
 (27.5 – 46.5) 

18 38.5 0.0 38.5 23.1 (0.2 – 46.0) 

Total 30.3 12.9 18.7 38.2  
(32.0 – 44.3) 
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Figure 5.13: Percentage of adolescent males and females consuming breakfast daily by age 
and gender 
Females:15 years n=47, 16 years n=81, 17 years n=100, 18 years n=13. 
Males: 15 years n=19, 16 years n=64, 17 years n=39, 18 years n=0. 
 

  

Figure 5.14 Adolescent intake frequency (%) of breakfast consumption. A. Males, B. Females  
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Figure 5.14 shows the comparison of breakfast intake frequency between males and 

females. Overall, 22% of females report they do not usually consume breakfast compared to 

only 10% of males. This figure illustrates that the percentage of participants who reported 

consuming breakfast between one and six days per week is higher in females compared to 

males. The percentage of females reporting they do not usually consume breakfast, or they 

consume breakfast on one-two days of the week, was 13 percentage points higher than that of 

males. Those reporting to eat breakfast on 5-6 days of the week was similar for both males 

and females. The percentage of males, however, reporting to consume breakfast on every day 

of the week was 19 percentage points higher than females.  

 

 

Figure 5.15: Percentage of male participants consuming breakfast 7 days a week by weight 
status, ethnicity, NZDep.1  
 
1 Only participants who provided breakfast consumption data and the particular subgroup data were 
included in these results. 
Healthy Weight n=64, Overweight n=27, Obese n=6;  
Asian n=37, Māori n=12, NZEO n=71, Pacific n=2;  
Low NZDep n=42, Mod NZDep n=47, High NZDep n=27.  
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Figure 5.16: Percentage of female participants consuming breakfast 7 days a week by weight 
status, ethnicity and NZDep.1 

 
1 Only participants who provided breakfast consumption data and the particular subgroup data were 
included in these results.  
Healthy Weight n=140, Overweight n=51, Obese n=24;  
Asian n=9, Māori n=32, NZEO n=194, Pacific n=5  
Low NZDep n=94, Mod NZDep n= 99, High NZDep n=47. 
 

5.4 Sugar Sweetened Beverage Consumption 

5.4.1 Soft Drinks 

The frequency of soft drink (excluding diet varieties) consumption by age and gender is 

presented in table 5.5. Overall, only 1.9% of the adolescent population reported consuming 

one or more soft drinks per day, while 44.2% never/rarely consumed soft drinks. Overall, 

9.1% (95% CI 5.5-12.8) of females consumed at least two soft drinks per week compared to 

20.5% (95% CI 14.6-29.3) of males. The percentage of males who consumed soft drinks at 

least twice per week was significantly higher than females (difference: 13% (95% CI 9-17)). 
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Figure 5.17 presents the percentage of males and females consuming at least two soft 

drinks per week by age and gender. A higher percent of males of each age category 

consumed at least two soft drinks a week compared to females of the same age.  

Figure 5.18 presents the frequency of soft drink intake by age and gender. The 

percentage of females who reported to never/ rarely consume soft drinks was significantly 

higher than males (difference 25% (95% CI 18-32)).  

 

Table 5.5: Percentage consuming soft drinks by age and gender: 

 Never/Rarely  
(%) 

1-3 times per 
month  

(%) 

Once per 
week  
(%) 

2-6x per week  
(%) 

1+ per day  
(%) 

Total Sample (15-18 years) 
n=364 

44.2 29.9 12.4 11.5 1.9 

By age group (years)      

Males 
n=123 

15 years 42.1 15.8 31.6 5.3 5.3 

16 years 26.2 32.3 15.4 23.1 3.1 

17 years 23.1 43.6 12.8 17.9 2.6 

18 years  - - - - - 
Total 27.6 33.3 17.1 18.7 3.3 

Females 
n=241 

15 years 55.3 29.8 8.5 6.4 0.0 

16 years 46.9 32.1 12.3 7.4 1.2 

17 years 58.0 25 8 7 2 

18 years  38.5 23.1 15.4 23.1 0.0 

Total 52.7 28.2 10.0 7.9 1.2 
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Figure 5.17: Percentage of male and female adolescents consuming at least two soft drinks a 
week by age and gender:  
Females:15 years n=47, 16 years n=81, 17 years n=100, 18 years n=0. 
Males:15 years n=19, 16 years n=65, 17 years n=39, 18 years n=0. 
 

 

Figure 5.18: Frequency of soft drink intake among adolescents, by gender 
Females:15 years n=47, 16 years n=81, 17 years n=100, 18 years n=0. 
Males:15 years n=19, 16 years n=65, 17 years n=39, 18 years n=0. 
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5.4.2 Fruit Juice and Cordial Consumption  

The frequency of fruit juice and cordial consumption by age and gender is presented in table 

5.6. A total of 28.5% (95% CI 20.5-36.4) of males reported consuming fruit juice/cordial two 

or more times per week compared to 14.9% (95% CI 10.4-19.4) of females. The percent of 

males consuming fruit juice/cordial 2 or more times per week was significantly higher than 

females (difference: 14% (95% CI 9-18)). Overall, 3.3% of the adolescent population 

consume one or more fruit juice/cordial per day, while 36.0% never/ rarely consume fruit 

juice/cordial.  

Figure 5.19 presents the frequency of fruit juice and cordial intake, by age and 

gender. Overall, 26.8% of males report never/rarely consuming fruit juice/cordial compared 

to 40.7% of females (difference 14% (95% CI 7-20).  

 

Table 5.6: Percentage consuming fruit juice and cordials by age and gender 

 Never/Rarely  
(%) 

1-3 times per 
month 
 (%) 

Once per 
week  
(%) 

2-6x per week 
(%) 

1+ per day 
 (%) 

Total Sample (15-18 years) 
n=364 

36.0 31.9 12.6 16.2 3.3 

By age group (years)      

Males 
n=123 

15 years 26.3 36.8 15.8 15.8 5.3 

16 years 24.6 35.4 15.4 20.0 4.6 

17 years 30.8 12.8 17.9 30.8 7.7 

18 years  - - - - - 

Total 26.8 28.5 16.3 22.8 5.7 

Females 
n=241 

15 years 42.6 29.8 10.6 12.8 4.3 

16 years 37.0 39.5 11.1 12.3 0.0 

17 years 41.0 32.0 11.0 13.0 3.0 

18 years  53.8 23.1 7.7 15.4 0.0 

Total 40.7 33.6 10.8 12.9 2.1 
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Figure 5.19: Frequency of fruit juice/cordial intake among adolescents, by gender 
Females:15 years n=47, 16 years n=81, 17 years n=100, 18 years n=13. 
Males:15 years n=19, 16 years n=65, 17 years n=39, 18 years n=0. 
 

5.4.3 Energy Drink Consumption  

The frequency of energy drink consumption by age and gender is presented in table 5.7. A 

total of 4.1% (95% CI 1.6-6.7) of females reported consuming energy drinks at least 2 times 

per week compared to 8.1% (95% CI 3.3-13.0) of males. The percent of males reporting 

consuming energy drinks at 2+ times per week was significantly higher compared to females 

(difference 4% (95% CI 1-7)). Overall, only 0.5% of the adolescent population consumed one 

or more energy drinks per day while 76.6% report never or rarely consuming energy drinks.  
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Table 5.7: Percentage of adolescents consuming energy drinks by age and gender 

 Never/Rarely 
 (%) 

1-3 times per 
month  

(%) 

Once per 
week  
(%) 

2-6x per week 
(%) 

1+ per day  
(%) 

Total Sample (15-18 years) 
n=364 76.6 12.4 5.5 4.9 0.5 

By age group (years)      

Males 
n=123 

15 years 68.4 15.8 5.3 10.5 0.0 

16 years 64.6 13.8 13.8 7.7 0.0 

17 years 69.2 15.4 7.7 5.1 2.6 

18 years  - - - - - 

Total 66.7 14.6 10.6 7.3 0.8 

Females 
n=241 

15 years 87.2 8.5 2.1 2.1 0.0 

16 years 76.5 16.0 2.5 4.9 0.0 

17 years 83.0 10.0 3.0 3.0 1.0 

18 years  84.6 0.0 7.7 7.7 0.0 

Total 81.7  11.2 2.9 3.7 0.4 

 

5.4.4 Sugar Sweetened Beverage (SSB) Consumption  

Soft drink, fruit juice/cordial and energy drink consumption were combined to get an 

indication of overall SSB intake. The frequency of SSB consumption by age and gender is 

presented in table 5.8. Overall, 9.3% of the adolescent population consumed one or more 

SSB per day, however, only 19.2% report never or rarely consuming SSB. A total of 27.8% 

(95% CI 22.1-33.5) of females reported consuming SSB at least 2 times per week compared 

to 49.6% (95% CI 40.8-58.4) of males. This difference was significant (difference: 22% 95% 

CI 16-28).  

Figure 5.22 presents the percentage of male participants consuming SSB at least daily 

by weight status, ethnicity, and NZDep. Males in the healthy weight range were less likely to 

report consuming SSB daily, compared to males in the overweight and obese weight range. 

Pacific males were most likely to report consuming SSB at least daily compared to males of 

Māori, NZEO, and Asian ethnicity. Males from areas of low deprivation were less likely to 

consume SSB at least daily compared to males from areas of moderate and high deprivation.  
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Figure 5.23 presents the percentage of female participants consuming SSB at least 

daily by weight status, ethnicity, and NZDep. Females in the obese weight range were most 

likely to report consuming SSB at least daily compared heathy and overweight range. There 

were no females of Asian and Pacific ethnicity who reported consuming SSB daily. Females 

from areas of low deprivation were less likely to consume SSB daily, compared to females 

from areas of moderate and high deprivation.  

 

Table 5.8: Percentage of participants consuming SSB by age and gender: 

 Never/Rarely 
(%) 

1-3 times per 
month  

(%) 

Once per 
week  
(%) 

2 -6x per week 
(%) 

1+ per day  
(%) 

Total Sample (15-18 years) 
n=364 19.2 35.2 10.4 25.8 9.3 

By age group (years)      

Males 
n=123 

15 years 21.1 15.8 21.1 31.6 10.5 

16 years 7.7 29.2 13.8 35.4 13.8 

17 years 7.7 30.8 7.7 38.5 15.4 

18 years  - - - - - 

Total 9.8 27.6 13.0 35.8 13.8 

Females 
n=241 

15 years 21.3 40.4 4.3 27.7 6.4 

16 years 22.2 46.9 7.4 17.3 6.2 

17 years 28.0 31.0 14.0 18.0 9.0 

18 years  15.4 46.2 0.0 38.5 0.0 

Total 24.1 39.0 9.1 20.7 7.1 
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Figure 5.20: Percentage of adolescent males and females consuming at least one SSB per 
day by age and gender  
Females: 15 years n=47, 16 years n=81, 17 years n=100, 18 years n=13. 
Males:15 years n=19, 16 years n=65, 17 years n=39, 18 years n=0. 
 

  

Figure 5.21: Adolescent intake frequency (%) of SSB drink. A. Males, B. Females  
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Figure 5.21 shows the comparison of SSB intake frequency between males and 

females. This figure illustrates that the percentage of participants who report consuming SSB 

never to 3 times per month is higher in females compared to males, while the percentage of 

participants reporting to consume SSB once per week to once per day is higher in males 

compared to females. The percentage of males reporting to consume SSB at least once (14%) 

a day is twice as much as females (7%) (difference 7% (95% CI 3-10). Whereas the 

percentage of females reporting to consume SSB never or rarely is 14% (95% CI 9-20) 

greater than males.  

 

 

Figure 5.22: Percentage of male participants consuming SSB daily by weight status, ethnicity 
and NZDep.1   

Note: Only two males of pacific ethnicity reported both ethnicity and SSB consumption so these results 
must be interpreted with caution.  
 
1 Only participants who provided SSB consumption data and the particular subgroup data were included in 
these results. 
Healthy Weight n=65, Overweight n=27, Obese n=6;  
Asian n=37, Māori n=12, NZEO n=72, Pacific n=2;  
Low NZDep n=45, Mod NZDep n=51, High NZDep n=27.  
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Figure 5.23: Percentage of female participants consuming SSB daily by weight status, 
ethnicity and NZDep.1   
 

1 Only participants who provided SSB consumption data and the particular subgroup data were included in 
these results. 
Healthy Weight n=140, Overweight n=51, Obese n=24;  
Asian n=9, Māori n=33, NZEO n=194, Pacific n=5;  
Low NZDep n=94, Mod NZDep n=99, High NZDep n=47. 
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6 Discussion  

Our findings show a large proportion of the NZ adolescent population is regularly consuming 

SSB, and not meeting recommendations for fruit, vegetables and breakfast. Consumption of 

fruit, vegetables, and breakfast appears to have declined since the ANS 08/09. Similar to 

previous research, a higher proportion of females met recommendations for fruit and 

vegetables compared to males; whereas, males were more likely to consume breakfast and 

SSB daily. Comparisons of some sub-groups need to be interpreted with caution due to small 

numbers e.g. Pacific males (n=3) and females (n=6) and Asian females (n=9). Due to the low 

sample size in some ethnic subgroups the findings are less reliable, and make comparisons 

with previous research problematic, thus, ethnicity will not be discussed in detail.  

6.1 Fruit Consumption 

Just over half (53.8%) of the NZ adolescent population met fruit recommendations. These 

findings are not as low compared to other countries such as the US (8.5% met 

recommendations) (32), and the Netherlands (3% males, 6% females met recommendations) 

(29). Caution needs be taken when comparing results to other countries due to the difference 

in methods for determining serving size. For example, the US uses cups, the Netherlands uses 

grams and NZ uses serves to quantify intake. Overall, the proportion of adolescents meeting 

recommendations in NZ has declined by 6.6 percentage points in the last 10 years (4). 

Overall, significantly more females (58.8%) than males (43.9%) were consuming 2+ serves 

of fruit per day, a pattern also observed in the ANS 08/09 (4). Higher consumption among 

females has been reported in most (4,29,38), but not all studies (37). Several studies in adults 

have also found men are less likely to meet recommendations than women (62–64). One 

study stated this was due to men’s lower perceived value in the importance of fruit 

consumption, as well as being less confident to eat fruit at work, when tired, watching TV or 

when ‘unhealthy’ foods are available (64). These potential explanations in adults may help 
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explain the same relationship seen in adolescents.  

Other factors which impact on fruit consumption are personal preference, role-

modelling of parents and home accessibility (65). Growth of fast food outlets (66) as well as 

their increased density in higher deprived neighbourhoods (67) and fast food marketing, 

(68,69) may also be influencing the decline in consumption. In the ANS 08/09 both genders 

living in areas of high deprivation were less likely to meet recommendations, compared to 

those living in areas of low deprivation (4). In our study, females from areas of low and 

moderate deprivation were approximately 4 times more likely to meet fruit recommendations 

compared to females from areas of high deprivation. This was not seen in males, where those 

from areas of low deprivation were the least likely to meet recommendations, (37.2%) 

compared to those from areas of moderate and high deprivation (46.8% and 48.1% 

respectively). The boys’ data should be interpreted with caution as there were no male 

schools under decile 4. 

Approximately 10% more females in the healthy weight range consumed the 

recommended fruit intake compared to overweight and obese females. In contrast, 

approximately 10% more obese males met the guidelines, compared to those in the healthy 

and overweight categories. A previous study found a negative relationship between weight 

and fruit consumption in both genders (70); while another found a positive relationship in 

males only (71). A study found teenagers who were overweight were more likely to consume 

fruit than those of a healthy weight (72). Social desirability bias may also effect these results, 

as fruit consumption may be viewed as favourable and therefore may be overreported in 

some cases (73). These conflicting findings indicate more research is needed to understand 

the relationship between BMI and fruit consumption for both genders (73) .  

6.2 Vegetable Consumption 

Less than a third (29.7 %) of the NZ adolescent population met vegetable recommendations. 
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Similar to fruit, these findings are not as low compared to other countries such as the US 

(2.1% met recommendations) (32), Australia (23.8% met recommendations) (37) and the 

Netherlands (2% of males, 1% of females met recommendations (29). Again, it is hard to 

directly compare countries due to the differences in definition of a serving size e.g. cups, 

grams, serves. The proportion of adolescents meeting recommendations in NZ is 21 

percentage points lower compared to data collected 10 years ago (4). Significantly more 

females (34.8%) than males (19.5%) met vegetables recommendations, a pattern also 

observed in ANS 08/09 (4). Results from other studies are inconsistent when comparing 

which gender is most likely to meet recommendations (4,29,37,38). Results have, however, 

stayed consistent in NZ; females were most likely to meet recommendations in both 2008/09 

and 2019 (4). A previous study looking at why girls eat more vegetables than boys, found 

that preference alone explained 81% of the difference (74). It has also been suggested that 

girls are more involved with dieting and have stronger beliefs in healthy eating (62).  

Growth of fast food outlets (66) as well as their increased density in higher deprived 

neighbourhoods (67) and fast food marketing (68,69) may be also influencing the decline in 

consumption. Females from areas of low and moderate deprivation were 6 times more likely 

to meet recommendations compared to those from areas of high deprivation. In contrast, 

males from areas of low deprivation were most likely to meet recommendations, followed by 

males from areas of high and moderate deprivation. The ANS 08/09 found similar results to 

the female sample in the present study, where increased deprivation was associated with a 

decrease in the percentage meeting vegetable recommendations. This has also been reported 

by other studies (75,76). A report by the NZ Education Report Office found some schools 

who could not afford to run their canteen, contracted them to profit driven providers, which 

were less likely to provide healthy options (77). A study found that high access to 

competitive unhealthy food was a barrier to vegetable consumption, as it is easier and less 
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expensive for children to buy unhealthy food locally, than it is to buy fruit and vegetables 

(78). 

In the female sample, as BMI increased the proportion of those meeting vegetable 

recommendations decreased; the opposite was observed in the male sample. 

Obese/overweight males may have higher energy intakes compared to healthy weight males, 

and therefore, may be more likely to meet recommendations, although this does not explain 

the relationship between BMI and vegetable consumption in the female population. Other 

literature in both adolescents and adults in this area is mixed (70,72,79). Cross-sectional 

studies have a limited ability to measure the relationship between vegetable consumption and 

BMI, as data is collected at a single time point, so the direction of the correlation cannot be 

established (79). Variables that can influence results in epidemiological studies are cooking 

methods e.g. frying, and food preparation e.g. the use of oil, butter, condiments. These 

variables may contribute to differences in the calorie content of food, altering the effects of 

vegetable intake on weight status (79). Social desirability bias may also affect these results, 

as vegetable consumption may be viewed as favourable, and therefore, overreported (73).  

A NZ study among children (5-14yrs) reported the saturation and marketing of fast food 

outlets, the high cost of fresh food compared to takeaways, parents’ limited time to prepare 

food, and their declining cooking knowledge and skills were the main barriers to children’s 

fruit and vegetable consumption (80).  

6.3 Breakfast Consumption 

Less than half (44.6%) of the NZ adolescent population ate breakfast daily. This is 

considerably lower compared to findings from the Netherlands (73% of males, 77% of 

females ate breakfast 7 days/week). Overall, the proportion of males meeting 

recommendations in NZ has remained fairly stable, increasing by 2 percentage points in the 

last 10 years, while the proportion of females meeting recommendations have decreased by 
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6.3 percentage points (4). Males were more likely to consume breakfast compared to females, 

which is consistent with findings from previous studies (4,22,27,28). This gender difference 

has been attributable to weight concerns among females (81,82). 

In previous NZ studies it has been found that as NZDep increases, the proportion of 

adolescents meeting breakfast recommendations decreases (4,22). This was also apparent in 

the present study, and may be associated with increased exposure, in areas of high 

deprivation, to fast food outlets or dairies on the way to school (67). Another study has also 

associated a high education and SES with more frequent breakfast skipping, while parental 

breakfast eating was found to be the most statistically significant factor associated with 

adolescent breakfast skipping (82). This suggests interventions may need to focus on a family 

approach rather than solely on adolescents.  

 Breakfast consumption can be protective against obesity and is associated with a lower 

BMI, (3,25,26) as well as a lower risk and prevention of weight gain (23,24). This was found 

in the present study where obese adolescents were significantly less likely to eat breakfast 

compared to non-obese adolescents. In NZ children, (5-14 years) skipping breakfast was 

significantly associated with ‘less healthful’ dietary behaviours, such as low fruit and 

vegetable consumption, and more frequent consumption of foods higher in fat and sugar (22). 

These children were also more likely to buy food on the way to, and at school (22). These 

behaviours may help explain the relationship between BMI and breakfast consumption.  

6.4 SSB Consumption 

The consumption of SSB among NZ adolescents is hard to compare with other countries, due 

to different methods used to record intake such as percent of total energy intake, grams/day, 

kcal and serve. SSB consumption is high in NZ adolescents, with a total of 27.8% of females 

and 49.6% of males consuming SSB 2+ times per week. This is consistent with other studies 

which report males have a higher intake compared to females (4,37,45,47,51,52). In a study 
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examining SSB intake as a percentage of total energy, SSB made up a similar proportion of 

total energy for both genders (48). Further research examining SSB, as a percentage of total 

energy could be helpful to truly compare intake between genders.  

In ANS 08/09, those living in areas of high deprivation were likely to consume soft 

drinks and energy drinks more frequently than those in lower deprived areas (4). In the 

present sample males also showed a positive relationship between NZDep and SSB. 

However, this was not seen in the female sample where those from areas of moderate 

deprivation were most likely to consume SSB daily. Females from areas of low deprivation, 

were still found to be least likely to consume SSB daily. Similar results were seen in 

Australia, where adolescents from areas of low deprivation were significantly less likely to 

consume SSB compared to those from moderate and high areas of deprivation (37). Again, 

the increased density of fast food outlets in higher deprived areas may be contributing to this 

(67).  

SSB intake has previously been associated with weight gain and obesity (9,10,15). 

This relationship was observed in the male sample. Obese females were also most likely to 

consume SSB daily, while those in the overweight range were least likely. In Australia, the 

opposite was observed; overweight/obese females and healthy weight males more likely to 

consume soft drink 4+ times per week compared to their counterparts, although these 

findings were not statistically significant (37). Another study in Polish adolescents found 

overweight girls consumed fewer sweet drinks than healthy weight girls; this was not seen in 

males (72). The findings of our study show obese adolescents are most likely to consume 

SSB daily. The relation between SSB and obesity is likely due to the unsatiating effects of 

SSB and their high caloric content resulting in excessive energy intake and subsequent 

weight gain (10).  
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6.5 Strengths and Limitations  

This study has a number of limitations which need to be considered when interpreting the 

results. Compared to the NZ population, we had a higher proportion of females and a lower 

proportion of Māori, Asians and Pacific Islanders (83). There was considerable difference in 

the proportion of Asian participants between the male (31.8%) and female (3.4%) samples. 

Subgroups that were underrepresented include Pacific Islanders (males n=3, females n=6), 

Asian females (n=9), 18-year-old males (n=0) and 18-year-old females (n=13). Data from 

these subgroups are less reliable and should be interpreted with caution. Underreporting is 

prevalent when self-reporting dietary intake (84). This can be common in females (84,85), 

Pacific Islander and Māori participants (84) and in overweight and obese individuals (84,85).  

Study protocols were developed, and data collectors underwent training prior to ensure 

consistent and optimal data collection and entry. This study also had a number of strengths. 

Data was gathered in over 11 different locations across NZ which gave geographical 

diversity. Questionnaires were completed away from school, in the participants own time, 

which possibly allowed them to be more honest.  

6.6 Conclusion 

We found a large proportion of NZ adolescents are not meeting the recommendations for 

fruit, vegetable, breakfast and SSB consumption. There were significant differences between 

males and females for consumption of fruit, vegetables, breakfast and SSB. Males were more 

likely to consume SSB and breakfast, while females were more likely to consume fruits and 

vegetables. Dietary habits among adolescents also differed by NZDep, ethnicity and weight 

status. For example, females living in areas of low and moderate deprivation were 4 times 

more likely to meet recommendations for fruit consumption and 6 times more likely to meet 

recommendations for vegetable consumption compared to those living in areas of high 

deprivation. A negative gradient between NZDep and breakfast consumption was also seen 
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for both males and females. These findings provide valuable information to develop targeted 

interventions and public health strategies to address specific behaviours, and help improve 

the dietary quality of adolescents, and subsequently reduce chronic disease risk. 
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7 Application of Research to Dietetic Practice   

7.1 General Application 

Dietetic practice is formed on the basis of up to date quality evidence. This study has 

provided insight into the current dietary habits of New Zealand adolescents. These 

behaviours and trends are essential in order to comprise a framework for public health 

strategies, aimed at specific populations, to target individual habits.  

Consistent with prior research, our study has indicated a relatively low proportion of 

adolescents are meeting recommendations for fruit, vegetable, breakfast and SSB 

consumption. This is concerning to dietitians as suboptimal dietary habits are associated with 

poor nutrient intake and a low quality diet, which can negatively affect wellbeing. Dietary 

habits evolve from adolescence into adulthood, and therefore, is a time where behaviours 

promoting positive health outcomes should be targeted, thus lowering the risk of obesity, 

diabetes and other non-communicable disease such as cardiovascular disease and cancer, 

later in life. There were significant differences found between the proportion of males and 

females meeting recommendations. Gender differences for associations between some dietary 

habits and NZDep, ethnicity, and weight status were also found. For example, there was a 

gradient found for fruit and vegetable consumption and NZDep for females but not for males. 

An inverse relationship between weight status and vegetable consumption was also seen in 

females while a positive relationship was seen for males.  

These findings indicate that there is a potential benefit in the implementation of a 

multifaceted approach which accounts for variations between demographic groups.  

7.2 Individual Application 

The ability to conduct and understand research is essential for any dietitian to stay up to date 

with information and recommendations in the industry. I believe this research project allowed 

me to develop these skills and acknowledge the importance of a well thought out study 
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design to reduce limitations and find valid and reliable results. Although there were some 

limitations to this thesis, it allowed me to develop critical thinking skills, which will help in 

my further practice as I will be better able to consider limitations and accurately interpret 

study results. Covid19 and the unpredictability of 2020, meant I was unable to partake in the 

gathering of data, however, it helped me to be flexible and develop skills in time and 

workload management. This study has also helped me to acknowledge the unique differences 

in habits between, socioeconomic, weight, gender and ethnic groups, I think this will help me 

in my future practice as my approach too, will need to be unique to the individual and their 

specific challenges. Lastly, written communicate skills were developed consistently through 

the writing of this thesis which will help me effectively, clearly and concisely communicate 

with others in my future practice, a skill, I think will become even more important as the 

industry continues to grow and provide information online via blogs and social media.  
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Appendix D: Female Enrolment Questionnaire  
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Appendix E: Anthropometric Protocols 
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Appendix F: Dietary habits questionnaire  
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